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RX230 Group, RX231 Group

1. Overview

1. Overview

1.1 Outline of Specifications

Table 1.1 lists the specifications, and Table 1.2 gives a comparison of the functions of the products in different

packages.

Table 1.1 is for products with the greatest number of functions, so the number of peripheral modules and channels will
differ in accordance with the package type. For details, see Table 1.2, Comparison of Functions for Different

Packages.

Table 1.1 Outline of Specifications (1/4)

Classification Module/Function

Description

CPU CPU

Maximum operating frequency: 54 MHz

32-bit RX CPU (RX v2)

Minimum instruction execution time: One instruction per clock cycle
Address space: 4-Gbyte linear

Register set

General purpose: Sixteen 32-bit registers

Control: Ten 32-bit registers

Accumulator: Two 72-bit registers

Basic instructions: 75 (variable-length instruction format)
Floating-point instructions: 11

DSP instructions: 23

Addressing modes: 10

Data arrangement

Instructions: Little endian

Data: Selectable as little endian or big endian

On-chip 32-bit multiplier: 32-bit x 32-bit — 64-bit
On-chip divider: 32-bit + 32-bit — 32 bits

Barrel shifter: 32 bits

Memory protection unit (MPU)

FPU

Single precision (32-bit) floating point
Data types and floating-point exceptions in conformance with the IEEE754 standard

Memory ROM

Capacity: 128/256/384/512 Kbytes

Up to 32 MHz: No-wait memory access

32 to 54 MHz: Wait state required. No wait state if the instruction is served by a ROM accelerator hit.
Programming/erasing method:

Serial programming (asynchronous serial communication/USB communication), self-programming

RAM

Capacity: 32/64 Kbytes
54 MHz, no-wait memory access

E2 DataFlash

Capacity: 8 Kbytes
Number of erase/write cycles: 1,000,000 (typ)

MCU operating mode

Single-chip mode, on-chip ROM enabled expansion mode, and on-chip ROM disabled expansion mode
(software switching)

Clock Clock generation circuit

Main clock oscillator, sub-clock oscillator, low-speed on-chip oscillator, high-speed on-chip oscillator,
PLL frequency synthesizer, USB-dedicated PLL frequency synthesizer, and IWDT-dedicated on-chip
oscillator

Oscillation stop detection: Available

Clock frequency accuracy measurement circuit (CAC)

Independent settings for the system clock (ICLK), peripheral module clock (PCLK), external bus clock
(BCLK), and FlashlF clock (FCLK)

The CPU and system sections such as other bus masters run in synchronization with the system
clock (ICLK): 54 MHz (at max.)

MTU2a runs in synchronization with the PCLKA: 54 MHz (at max.)

The ADCLK for the S12AD runs in synchronization with the PCLKD: 54 MHz (at max.)

Peripheral modules other than MTU2a and S12ADE run in synchronization with the PCLKB: 32 MHz
(at max.)

Devices connected to external buses run in synchronization with the BCLK: 32 MHz (at max.)

The flash peripheral circuit runs in synchronization with the FCLK: 32 MHz (at max.)

Resets

RESH# pin reset, power-on reset, voltage monitoring reset, watchdog timer reset, independent watchdog
timer reset, and software reset

Voltage detection Voltage detection circuit
(LVDADb)

When the voltage on VCC falls below the voltage detection level, an internal reset or internal interrupt
is generated.

Voltage detection circuit 0 is capable of selecting the detection voltage from 4 levels

Voltage detection circuit 1 is capable of selecting the detection voltage from 14 levels

Voltage detection circuit 2 is capable of selecting the detection voltage from 4 levels
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RX230 Group, RX231 Group

1. Overview

Table 1.1 Outline of Specifications (4/4)

Classification Module/Function

Description

Communication Serial Sound Interface (SSI)
functions

e 1 channel

Capable of duplex communications

Various serial audio formats supported

Master/slave function supported

Programmable word clock or bit clock generation function
8/16/18/20/22/24/32-bit data formats supported

On-chip 8-stage FIFO for transmission/reception

Supports WS continue mode in which the SSIWS signal is not stopped.

SD Host Interface (SDHIa)

e 1 channel

Transfer speed : Default speed mode (8MB/s)

SD memory card interface (1 bit / 4bits SD bus)

MMC, eMMC Backward-compatible are supported.

SD Specifications

Part 1: Compliant with Physical Layer Specification Ver.3.01 (Not support DDR)
Part E1: SDIO Specification Ver. 3.00

Error check function: CRC7 (command), CRC16 (data)

Interrupt Source: Card access interrupt, SDIO access interrupt, Card detection interrupt, SD buffer
access interrupt

DMA transfer sources: SD_BUF write, SD_BUF read

Card detection, Write protection

Encryption Trusted Secure IP (TSIP-
functions Lite)

Access management circuit

Encryption engine

128- or 256-bit key sizes of AES

Block cipher mode of operation: GCM, ECB, CBC, CMAC, XTS, CTR, GCTR
Hash function

True random number generator

Prevention from illicit copying of a key

12-bit A/D converter (S12ADE)

12 bits (24 channels x 1 unit)

12-bit resolution

Minimum conversion time: 0.83 ps per channel when the ADCLK is operating at 54 MHz
Operating modes

Scan mode (single scan mode, continuous scan mode, and group scan mode)

Group A priority control (only for group scan mode)

Sampling variable

Sampling time can be set up for each channel.

Self-diagnostic function

Double trigger mode (A/D conversion data duplicated)

Detection of analog input disconnection

A/D conversion start conditions

A software trigger, a trigger from a timer (MTU, TPU), an external trigger signal, or ELC
Event linking by the ELC

Temperature sensor (TEMPSA)

1 channel
The voltage output from the temperature sensor is converted into a digital value by the 12-bit A/D
converter.

12-bit D/A converter (R12DAA)

2 channels
12-bit resolution
Output voltage: 0.4 to AVCCO0-0.5V

CRC calculator (CRC)

CRC code generation for arbitrary amounts of data in 8-bit units

Select any of three generating polynomials:

X8+ X2+ X+ 1, X186+ X15 + X2 + 1, or X16 + X12 + X5 + 1

Generation of CRC codes for use with LSB-first or MSB-first communications is selectable.

Comparator B (CMPBa)

2 channels x 2 units
Function to compare the reference voltage and the analog input voltage
e Window comparator operation or standard comparator operation is selectable

Capacitive touch sensing unit (CTSU)

Detection pin: 24 channels

Data operation circuit (DOC)

Comparison, addition, and subtraction of 16-bit data

Power supply voltages/Operating frequencies

VCC=18t02.4V:8MHz, VCC=2.4102.7 V: 16 MHz, VCC = 2.7 to 5.5 V: 54 MHz

Operating temperature range

D version: —40 to +85°C, G version: —40 to +105°C

Packages

100-pin TFLGA (PTLG0100KA-A) 5.5 x 5.5 mm, 0.5 mm pitch
100-pin LFQFP (PLQP0100KB-B) 14 x 14 mm, 0.5 mm pitch
64-pin WFLGA (PWLGO0064KA-A) 5 x 5 mm, 0.5 mm pitch
64-pin HWQFN (PWQNO0064KC-A) 9 x 9 mm, 0.5 mm pitch
64-pin LFQFP (PLQP0064KB-C) 10 x 10 mm, 0.5 mm pitch
48-pin HWQFN (PWQNO0048KB-A) 7 x 7 mm, 0.5 mm pitch
48-pin LFQFP (PLQP0048KB-B) 7 x 7 mm, 0.5 mm pitch

Debugging interfaces

FINE interface

RO1DS0261EJ0120 Rev.1.20
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RX230 Group, RX231 Group 1. Overview
Table 1.3 List of Products: D Version (T, = —40 to +85°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 | R5F52316ADFL | R5F52316ADFL#30 PLQP0048KB-B | 256 Kbytes | 32 Kbytes | 8 Kbytes 54 MHz Not Not Available | —40to +85°C
available available
R5F52316CDFL | R5F52316CDFL#30 Not Not Not
available available | available
R5F52315ADLA | R5F52315ADLA#20 | PTLGO100KA-A | 128 Kbytes | 32 Kbytes | 8 Kbytes 54 MHz Not Not Available | —40to +85°C
available available
R5F52315CDLA | R5F52315CDLA#20 Not Not Not
available available | available
R5F52315ADFP | R5F52315ADFP#30 | PLQP0100KB-B Not Not Available
available available
R5F52315CDFP | R5F52315CDFP#30 Not Not Not
available available | available
R5F52315CDLF | R5F52315CDLF#20 | PWLGOO064KA-A Not Not Not
available available | available
R5F52315ADND | R5F52315ADND#UO0 | PWQNO0064KC-A Not Not Available
available available
R5F52315CDND | R5F52315CDND#U0O Not Not Not
available available | available
R5F52315ADFM | R5F52315ADFM#30 | PLQP0064KB-C Not Not Available
available available
R5F52315CDFM | R5F52315CDFM#30 Not Not Not
available available | available
R5F52315ADNE | R5F52315ADNE#UO0 | PWQNO0048KB-A Not Not Available
available available
R5F52315CDNE | R5F52315CDNE#UO Not Not Not
available available | available
R5F52315ADFL | R5F52315ADFL#30 PLQP0048KB-B Not Not Available
available available
R5F52315CDFL | R5F52315CDFL#30 Not Not Not
available available | available
RX230 | R5F52306ADLA | R5F52306ADLA#20 | PTLGO100KA-A | 256 Kbytes | 32 Kbytes | 8 Kbytes 54 MHz Not Not Not —40 to +85°C
available available | available
R5F52306ADFP | R5F52306ADFP#30 | PLQP0100KB-B Not Not Not
available available | available
R5F52306ADLF | R5F52306ADLF#20 PWLGO0064KA-A Not Not Not
available available | available
R5F52306ADND | R5F52306ADND#UO0 | PWQNO064KC-A Not Not Not
available available | available
R5F52306ADFM | R5F52306ADFM#30 | PLQP0064KB-C Not Not Not
available available | available
R5F52306ADNE | R5F52306ADNE#UO0 | PWQNO0048KB-A Not Not Not
available available | available
R5F52306ADFL | R5SF52306ADFL#30 PLQP0048KB-B Not Not Not
available available | available
R5F52305ADLA | R5F52305ADLA#20 | PTLGO100KA-A | 128 Kbytes Not Not Not
available available | available
R5F52305ADFP | R5F52305ADFP#30 | PLQP0100KB-B Not Not Not
available available | available
R5F52305ADLF | R5F52305ADLF#20 PWLGO0064KA-A Not Not Not
available available | available
R5F52305ADND | R5F52305ADND#UO0 | PWQNO0064KC-A Not Not Not
available available | available
R5F52305ADFM | R5F52305ADFM#30 | PLQP0064KB-C Not Not Not
available available | available
R5F52305ADNE | R5F52305ADNE#UO0 | PWQNO0048KB-A Not Not Not
available available | available
R5F52305ADFL | R5SF52305ADFL#30 PLQP0048KB-B Not Not Not
available available | available
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RX230 Group, RX231 Group

1. Overview
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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 LFQFP/HWQFN)".
RX230: PHO, PH1, PH2, PH3

RX231: VSS_USB, USB0_DP, USB0_DM, VCC_USB

Figure 1.7

Pin Assignments of the 64-Pin LFQFP
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RX230 Group, RX231 Group

1. Overview
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Note:

Note 1.

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 (48-Pin LFQFP/HWQFN)”.

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

Figure 1.8 Pin Assignments of the 48-Pin LFQFP
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Note: It is recommended to connect an exposed die pad to VSS.
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 (48-Pin LFQFP/HWQFN)".
Note 1. RX230: PHO, PH1, PH2, PH3
RX231: VSS_USB, USB0_DP, USB0_DM, VCC_USB
Figure 1.9 Pin Assignments of the 48-Pin HWQFN
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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 1.9 List of Pins and Pin Functions (64-Pin LFQFP/HWQFN) (2/2)
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) S8I) (SDHI) sensing | Others

42 PA4 MTIC5U/MTCLKA/TMRIO/TIOCA1 | TXD5/SMOSI5/SSDA5/SSLA0/ IRQ5 /CVREFB1
SSITXDO/IRTXD5

43 PA3 MTIOCOD/MTCLKD/TIOCDO/ RXD5/SMISO5/SSCL5/SSIRXDO/ IRQ6 /CMPB1

TCLKB IRRXD5

44 PA1 MTIOCOB/MTCLKC/TIOCBO SCK5/SSLA2/SSISCKO

45 PAO MTIOC4A/TIOCAO SSLA1 CACREF

46 PE5 MTIOC4C/MTIOC2B IRQ5/AN021/

CMPOBO
47 PE4 MTIOC4D/MTIOC1A ANO020/CMPA2/
CLKOUT

48 PE3 MTIOC4B/POE8# CTS12#/RTS12#/SS12#/ ANO019/CLKOUT
AUDIO_MCLK

49 PE2 MTIOC4A RXD12/RXDX12/SMISO12/ IRQ7/ANO18/
SSCL12 CVREFBO

50 PE1 MTIOC4C TXD12/TXDX12/SI0X12/ AN017/CMPBO
SMOSI12/SSDA12

51 PEO SCK12 ANO016

52 VREFL

53 P46 AN006

54 VREFH

55 P44 AN004

56 P43 AN003

57 P42 AN002

58 P41 AN001

59 VREFLO

60 P40 AN000

61 VREFHO

62 AVCCO

63 P05 DA1

64 AVSS0

Note 1. RX230: PHO/CACREF, PH1/IRQ0/TMOO0, PH2/IRQ1/TMRIO, PH3/TMCIO

RX231: VSS_USB, USB0_DP, USB0O_DM, VCC_USB
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RX230 Group, RX231 Group 2. CPU

(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 (ACCO 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. ACCO is also used for the multiply
and multiply-and-accumulate instructions; EMUL, EMULU, FMUL, MUL, and RMPA, in which case the prior value in
ACCO 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.

R0O1DS0261EJ0120 Rev.1.20 ENESAS Page 37 of 170
Sep 28, 2018



RX230 Group, RX231 Group

4. 1/0 Registers

Table 4.1 List of I/0 Registers (Address Order) (7/33)
Module Register Number Access Number of Access Cycles

Address Symbol Register Name Symbol of Bits Size ICLK > PCLK ICLK <PCLK
0008 830Dh  RIICO Slave Address Register U1 SARU1 8 8 2 or 3 PCLKB 2ICLK
0008 830Eh  RIICO Slave Address Register L2 SARL2 8 8 2 or 3 PCLKB 2 ICLK
0008 830Fh  RIICO Slave Address Register U2 SARU2 8 8 2 or 3 PCLKB 2ICLK
0008 8310h  RIICO 12C-Bus Bit Rate Low-Level Register ICBRL 8 8 2 or 3 PCLKB 2ICLK
0008 8311h RIICO 12C-Bus Bit Rate High-Level Register ICBRH 8 8 2 or 3 PCLKB 2ICLK
0008 8312h  RIICO 12C-Bus Transmit Data Register ICDRT 8 8 2 or 3 PCLKB 2 ICLK
0008 8313h  RIICO 12C-Bus Receive Data Register ICDRR 8 8 2 or 3 PCLKB 2ICLK
0008 8380h  RSPIO RSPI Control Register SPCR 8 8 2 or 3 PCLKB 2 ICLK
0008 8381h  RSPIO RSPI Slave Select Polarity Register SSLP 8 8 2 or 3 PCLKB 2ICLK
0008 8382h  RSPIO RSPI Pin Control Register SPPCR 8 8 2 or 3 PCLKB 2ICLK
0008 8383h  RSPIO RSPI Status Register SPSR 8 8 2 or 3 PCLKB 2ICLK
0008 8384h  RSPIO RSPI Data Register SPDR 32 16, 32 2 or 3 PCLKB 2 ICLK
0008 8388h RSPIO RSPI Sequence Control Register SPSCR 8 8 2 or 3 PCLKB 2ICLK
0008 8389h RSPI0 RSPI Sequence Status Register SPSSR 8 8 2 or 3 PCLKB 2 ICLK
0008 838Ah  RSPIO RSPI Bit Rate Register SPBR 8 8 2 or 3 PCLKB 2ICLK
0008 838Bh  RSPIO RSPI Data Control Register SPDCR 8 8 2 or 3 PCLKB 2 ICLK
0008 838Ch  RSPIO RSPI Clock Delay Register SPCKD 8 8 2 or 3 PCLKB 2ICLK
0008 838Dh  RSPIO RSPI Slave Select Negation Delay Register SSLND 8 8 2 or 3 PCLKB 2 ICLK
0008 838Eh  RSPIO RSPI Next-Access Delay Register SPND 8 8 2 or 3 PCLKB 2ICLK
0008 838Fh  RSPIO RSPI Control Register 2 SPCR2 8 8 2 or 3 PCLKB 2 ICLK
0008 8390h  RSPIO RSPI Command Register 0 SPCMDO 16 16 2 or 3 PCLKB 2ICLK
0008 8392h  RSPIO RSPI Command Register 1 SPCMD1 16 16 2 or 3 PCLKB 2 ICLK
0008 8394h  RSPIO RSPI Command Register 2 SPCMD2 16 16 2 or 3 PCLKB 2ICLK
0008 8396h  RSPIO RSPI Command Register 3 SPCMD3 16 16 2 or 3 PCLKB 2 ICLK
0008 8398h  RSPIO RSPI Command Register 4 SPCMD4 16 16 2 or 3 PCLKB 2ICLK
0008 839Ah  RSPIO RSPI Command Register 5 SPCMD5 16 16 2 or 3 PCLKB 2 ICLK
0008 839Ch  RSPIO RSPI Command Register 6 SPCMD6 16 16 2 or 3 PCLKB 2ICLK
0008 839Eh  RSPIO RSPI Command Register 7 SPCMD7 16 16 2 or 3 PCLKB 2 ICLK
0008 8410h  IRDA IrDA Control Register IRCR 8 8 2 or 3 PCLKB 2ICLK
0008 8900h POE Input Level Control/Status Register 1 ICSR1 16 8,16 2 or 3 PCLKB 2 ICLK
0008 8902h POE Output Level Control/Status Register 1 OCSR1 16 8,16 2 or 3 PCLKB 2ICLK
0008 8908h POE Input Level Control/Status Register 2 ICSR2 16 8,16 2 or 3 PCLKB 2 ICLK
0008 890Ah  POE Software Port Output Enable Register SPOER 8 8 2 or 3 PCLKB 2ICLK
0008 890Bh  POE Port Output Enable Control Register 1 POECR1 8 8 2 or 3 PCLKB 2 ICLK
0008 890Ch  POE Port Output Enable Control Register 2 POECR2 8 8 2 or 3 PCLKB 2ICLK
0008 890Eh  POE Input Level Control/Status Register 3 ICSR3 16 8,16 2 or 3 PCLKB 2 ICLK
0008 9000h  S12AD A/D Control Register ADCSR 16 16 2 or 3 PCLKB 2ICLK
0008 9004h  S12AD A/D Channel Select Register AO ADANSAO 16 16 2 or 3 PCLKB 2ICLK
0008 9006h ~ S12AD A/D Channel Select Register A1 ADANSA1 16 16 2 or 3 PCLKB 2ICLK
0008 9008h S12AD A/D-Converted Value Addition/Average Function Select ADADSO 16 16 2 or 3 PCLKB 2 ICLK

Register 0
0008 900Ah  S12AD A/D-Converted Value Addition/Average Function Select ADADS1 16 16 2 or 3 PCLKB 2ICLK

Register 1
0008 900Ch  S12AD A/D-Converted Value Addition/Average Count Select ADADC 8 8 2 or 3 PCLKB 2ICLK

Register
0008 900Eh  S12AD A/D Control Extended Register ADCER 16 16 2 or 3 PCLKB 2 ICLK
0008 9010h  S12AD A/D Conversion Start Trigger Select Register ADSTRGR 16 16 2 or 3 PCLKB 2ICLK
0008 9012h S12AD A/D Conversion Extended Input Control Register ADEXICR 16 16 2 or 3 PCLKB 2 ICLK
0008 9014h  S12AD A/D Channel Select Register BO ADANSBO 16 16 2 or 3 PCLKB 2ICLK
0008 9016h  S12AD A/D Channel Select Register B1 ADANSB1 16 16 2 or 3 PCLKB 2ICLK
0008 9018h  S12AD A/D Data Duplication Register ADDBLDR 16 16 2 or 3 PCLKB 2ICLK
0008 901Ah  S12AD A/D Temperature Sensor Data Register ADTSDR 16 16 2 or 3 PCLKB 2 ICLK
0008 901Ch  S12AD A/D Internal Reference Voltage Data Register ADOCDR 16 16 2 or 3 PCLKB 2ICLK
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RX230 Group, RX231 Group

4. 1/0 Registers

Table 4.1 List of I/0O Registers (Address Order) (12/33)
Number of Access Cycles
Module Register Number Access
Address Symbol Register Name Symbol of Bits Size ICLK > PCLK ICLK <PCLK
0008 A131h  SCI9 Receive Data Register L RDRL 8 8 2 or 3 PCLKB 2ICLK
0008 A132h  SCI9 Modulation Duty Register MDDR 8 8 2 or 3 PCLKB 2ICLK
0008 A500h  SSI0 Control Register SSICR 32 32 2 or 3 PCLKB 2ICLK
0008 A504h  SSI0 Status Register SSISR 32 32 2 or 3 PCLKB 2 ICLK
0008 A510h  SSI0 FIFO Control Register SSIFCR 32 32 2 or 3 PCLKB 2ICLK
0008 A514h  SSI0 FIFO Status Register SSIFSR 32 32 2 or 3 PCLKB 2 ICLK
0008 A518h  SSI0 Transmit FIFO Data Register SSIFTDR 32 32 2 or 3 PCLKB 2ICLK
0008 A51Ch  SSI0 Receive FIFO Data Register SSIFRDR 32 32 2 or 3 PCLKB 2 ICLK
0008 A520h  SSI0 TDM Mode Register SSITDMR 32 32 2 or 3 PCLKB 2ICLK
0008 ACO0Oh  SDHI Command Register SDCMD 32 32 3 or4 PCLKB 3 ICLK cycles when
cycles when reading,
reading, 2 ICLK cycles when
2 or 3 PCLKB writing
cycles when
writing
0008 ACO8h  SDHI Argument Register SDARG 32 32 3 or4 PCLKB 3 ICLK cycles when
cycles when reading,
reading, 2 ICLK cycles when
2 or 3 PCLKB writing
cycles when
writing
0008 AC10h  SDHI Data Stop Register SDSTOP 32 32 3 or4 PCLKB 3 ICLK cycles when
cycles when reading,
reading, 2 ICLK cycles when
2 or 3 PCLKB writing
cycles when
writing
0008 AC14h  SDHI Block Count Register SDBLKCNT 32 32 3 or4 PCLKB 3 ICLK cycles when
cycles when reading,
reading, 2 ICLK cycles when
2 or 3 PCLKB writing
cycles when
writing
0008 AC18h  SDHI Response Register 10 SDRSP10 32 32 3 or4 PCLKB 3 ICLK cycles when
cycles when reading,
reading, 2 ICLK cycles when
2 or 3 PCLKB writing
cycles when
writing
0008 AC20h  SDHI Response Register 32 SDRSP32 32 32 3 or4 PCLKB 3 ICLK cycles when
cycles when reading,
reading, 2 ICLK cycles when
2 or 3 PCLKB writing
cycles when
writing
0008 AC28h  SDHI Response Register 54 SDRSP54 32 32 3 or4 PCLKB 3 ICLK cycles when
cycles when reading,
reading, 2 ICLK cycles when
2 or 3 PCLKB writing
cycles when
writing
0008 AC30h  SDHI Response Register 76 SDRSP76 32 32 3 or4 PCLKB 3 ICLK cycles when
cycles when reading,
reading, 2 ICLK cycles when
2 or 3 PCLKB writing
cycles when
writing
0008 AC38h  SDHI SD Status Register 1 SDSTS1 32 32 3 or4 PCLKB 3 ICLK cycles when
cycles when reading,
reading, 2 ICLK cycles when
2 or 3 PCLKB writing
cycles when
writing
0008 AC3Ch  SDHI SD Status Register 2 SDSTS2 32 32 3 or4 PCLKB 3 ICLK cycles when
cycles when reading,
reading, 2 ICLK cycles when
2 or 3 PCLKB writing
cycles when
writing
0008 AC40h  SDHI SD Interrupt Mask Register 1 SDIMSK1 32 32 3 or4 PCLKB 3 ICLK cycles when
cycles when reading,
reading, 2 ICLK cycles when
2 or 3 PCLKB writing
cycles when
writing
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RX230 Group, RX231 Group

4. 1/0 Registers

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

Number of Access Cycles

Module Register Number Access

Address Symbol Register Name Symbol of Bits Size ICLK > PCLK ICLK <PCLK

000D 0C80h  MTU5 Timer Counter U TCNTU 16 16 2 or 3 PCLKA 2ICLK
000D 0C82h  MTU5 Timer General Register U TGRU 16 16 2 or 3 PCLKA 2 ICLK
000D 0C84h  MTU5 Timer Control Register U TCRU 8 8 2 or 3 PCLKA 2ICLK
000D 0C86h  MTU5 Timer 1/O Control Register U TIORU 8 8 2 or 3 PCLKA 2 ICLK
000D 0C90h  MTU5 Timer Counter V TCNTV 16 16 2 or 3 PCLKA 2ICLK
000D 0C92h  MTU5 Timer General Register V TGRV 16 16 2 or 3 PCLKA 2 ICLK
000D 0C94h  MTU5 Timer Control Register V TCRV 8 8 2 or 3 PCLKA 2ICLK
000D 0C96h  MTU5 Timer 1/O Control Register V TIORV 8 8 2 or 3 PCLKA 2 ICLK
000D OCAOh  MTU5 Timer Counter W TCNTW 16 16 2 or 3 PCLKA 2ICLK
000D 0CA2h  MTU5 Timer General Register W TGRW 16 16 2 or 3 PCLKA 2 ICLK
000D 0CA4h  MTU5 Timer Control Register W TCRW 8 8 2 or 3 PCLKA 2ICLK
000D 0CA6h  MTU5 Timer 1/O Control Register W TIORW 8 8 2 or 3 PCLKA 2 ICLK
000D 0OCB2h MTUS Timer Interrupt Enable Register TIER 8 8 2 or 3 PCLKA 2ICLK
000D 0CB4h  MTU5 Timer Start Register TSTR 8 8 2 or 3 PCLKA 2 ICLK
000D 0OCB6h  MTU5 Timer Compare Match Clear Register TCNTCMPCLR 8 8 2 or 3 PCLKA 2ICLK
007F C090h  FLASH E2 DataFlash Control Register DFLCTL 8 8 2 or 3 FCLK 2 ICLK
007F COACh TEMPSA Temperature Sensor Calibration Data Register L TSCDRL 8 8 2 or 3 PCLKA 2ICLK
007F COADh TEMPSA Temperature Sensor Calibration Data Register H TSCDRH 8 8 2 or 3 PCLKA 2ICLK
007F C100h  FLASH Flash P/E Mode Control Register FPMCR 8 8 2 or 3 FCLK 2ICLK
007F C104h  FLASH Flash Area Select Register FASR 8 8 2 or 3FCLK 2 ICLK
007F C108h  FLASH Flash Processing Start Address Register L FSARL 16 16 2 or 3 FCLK 2ICLK
007F C110h  FLASH Flash Processing Start Address Register H FSARH 16 16 2 or3FCLK 2 ICLK
007F C114h  FLASH Flash Control Register FCR 8 8 2 or 3 FCLK 2ICLK
007F C118h  FLASH Flash Processing End Address Register L FEARL 16 16 2 or3FCLK 2 ICLK
007F C120h  FLASH Flash Processing End Address Register H FEARH 16 16 2 or 3 FCLK 2ICLK
007F C124h  FLASH Flash Reset Register FRESETR 8 8 2 or 3FCLK 2 ICLK
007F C12Ch  FLASH Flash Status Register 1 FSTATR1 8 8 2 or 3 FCLK 2ICLK
007F C130h  FLASH Flash Write Buffer Register 0 FWBO 16 16 2 or 3FCLK 2 ICLK
007F C138h  FLASH Flash Write Buffer Register 1 FWB1 16 16 2 or 3 FCLK 2ICLK
007F C140h  FLASH Flash Write Buffer Register 2 FWB2 16 16 2 or 3 FCLK 2 ICLK
007F C144h  FLASH Flash Write Buffer Register 3 FWB3 16 16 2 or 3 FCLK 2ICLK
007F C180h  FLASH Protection Unlock Register FPR 8 8 2 or 3FCLK 2 ICLK
007F C184h  FLASH Protection Unlock Status Register FPSR 8 8 2 or 3 FCLK 2ICLK
007F C1COh  FLASH Flash Start-Up Setting Monitor Register FSCMR 16 16 2 or3FCLK 2 ICLK
007F C1C8h  FLASH Flash Access Window Start Address Monitor Register FAWSMR 16 16 2 or 3 FCLK 2ICLK
007F C1DOh  FLASH Flash Access Window End Address Monitor Register FAWEMR 16 16 2 or 3FCLK 2 ICLK
007F C1D8h  FLASH Flash Initial Setting Register FISR 8 8 2 or 3 FCLK 2ICLK
007F C1DCh FLASH Flash Extra Area Control Register FEXCR 8 8 2 or 3 FCLK 2 ICLK
007F C1EOh  FLASH Flash Error Address Monitor Register L FEAML 16 16 2 or 3 FCLK 2ICLK
007F C1E8h  FLASH Flash Error Address Monitor Register H FEAMH 8 8 2 or3FCLK 2 ICLK
007F C1FOh  FLASH Flash Status Register 0 FSTATRO 8 8 2 or 3 FCLK 2ICLK
007F C350h gI}ASHCON Unique ID Register 0 UIDRO 32 32 2 or 3FCLK 2 ICLK
007F C354h ;I__I_ASHCON Unique ID Register 1 UIDR1 32 32 2or 3 FCLK 2ICLK
007F C358h gl_.rASHCON Unique ID Register 2 UIDR2 32 32 2or3FCLK 2ICLK
007F C35Ch gI}ASHCON Unique ID Register 3 UIDR3 32 32 2 or3FCLK 2ICLK
007F FFB2h  FLASH Flash P/E Mode Entry Register FENTRYR 16 16 2 or 3 FCLK 2ICLK

Note 1. Odd addresses cannot be accessed in 16-bit units. Table 26.4 lists register allocation for 16-bit access in the User's Manual: Hardware.
Note 2. When the register is accessed while the USB is operating, a delay may be generated in accessing.
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RX230 Group, RX231 Group

5. Electrical Characteristics

Table 5.42

Timing of On-Chip Peripheral Modules (5)

Conditions: 2.7V <VCC =VCC_USB =AVCC0<5.5V,VSS =AVSS0=VSS_USB =0V, fPCLKB < 32 MHz,
T,=-40to +105°C

Item Symbol Min.*1 Max. Unit Cor-:-deifitms

Simple 12C SDA rise time tsr — 1000 ns | Figure 5.59
(Standard mode) g p ol time ter — 300 ns
SDA spike pulse removal time tsp 0 4 x tpeyc ns
Data setup time tspas 250 — ns
Data hold time tspAH 0 — ns
SCL, SDA capacitive load Cp — 400 pF

Simple 12C SDA rise time tsr — 300 ns | Figure 5.59
(Fast mode) SDA fall time ter — 300 ns
SDA spike pulse removal time tsp 0 4 x tpeyc ns
Data setup time tspas 100 — ns
Data hold time tspAH 0 — ns
SCL, SDA capacitive load Cp — 400 pF

Note:  tpcyc: PCLK cycle
Note 1. C, is the total capacitance of the bus lines.

Table 5.43

Timing of On-Chip Peripheral Modules (6)

Conditions: 1.8V <VCC =VCC_USB =AVCC0=<5.5V,VSS =AVSS0=VSS_USB =0V, fPCLKB < 32 MHz,
T,=-40to +105°C

Item Symbol Min. Max. Unit COI’T(;::JI’]S
SSI AUDIO_MCLK input 2.7 V or above taupIO 1 25 MHz
frequency 1.8 V or above 1 4
Output clock cycle to 250 — ns | Figure 5.60
Input clock cycle t) 250 — ns
Clock high level the 0.4 0.6 to, ti
Clock low level tc 0.4 0.6 to, ti
Clock rise time tre — 20 ns
Data delay time 2.7 V or above toTR — 65 ns | Figure 5.61
1.8 V or above — 105 Figure 5.62
Setup time 2.7V or above tsr 65 — ns
1.8 V or above 90 —
Hold time tHTR 40 — ns
WS changing edge SSIDATA output delay toTRW — 105 ns |Figure 5.63
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RX230 Group, RX231 Group 5. Electrical Characteristics
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RX230 Group, RX231 Group 5. Electrical Characteristics
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Note 1. S, P, and Sr indicate the following conditions, respectively Test conditions
©S: START condition ’ ' Mo e
P: STOP condition
Sr: Repeated START condition
Figure 5.59 RIIC Bus Interface Input/Output Timing and Simple 12C Bus Interface Input/Output Timing
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RX230 Group, RX231 Group

5. Electrical Characteristics

5.5 A/D Conversion Characteristics
VREFHO [ VREFHO -
55 F 55 =
50 | 50 |-
- |~ A/D Conversion = |~ A/D Conversion
40 Characteristics (1) 40 | Characteristics (3)
30 [ 30 -
2.7 k= I~ A/D Conversion 27 —__ A/D Conversion
24 Characteristics (2) 24 Characteristics (4)
20 | 20 | |~ A/D Conversion
- 1.8 Characteristics (5)
10 | 10 |
Cov bt bt b CLit1ll I A A A M A
2427 55 1.8 2427 55 AVCCO
1.0 2.0 4.0 5.0 1.0 20 3.0 4.0 5.0
ADCSR.ADHSC =0 ADCSR.ADHSC =1
Figure 5.67 VREFHO Voltage Range vs. AVCCO
Table 5.46 A/D Conversion Characteristics (1)

Conditions: 2.7 V<VCC =VCC_USB =AVCC0<5.5V, 2.7V < VREFHO0 < AVCCQO, reference voltage = VREFHO selected,
VSS = AVSS0 = VREFLO =VSS_USB =0V, T, =—40 to +105°C

Item Min. Typ. Max. Unit Test Conditions
Frequency 1 — 54 MHz
Resolution — — 12 Bit
Conversion time*1 Permissible signal 0.83 — — us High-precision channel
(Operation at source The ADCSR.ADHSC bit is 0
PCLKD = 54 MHz) impedance (Max.) The ADSSTRn register is 0Dh
=03kQ 1.33 — — Normal-precision channel
The ADCSR.ADHSC bitis 0
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
Analog input voltage range | Ain 0 — VREFHO \Y
Offset error — +0.5 +4.5 LSB High-precision channel
16.0 LSB Other than above
Full-scale error — +0.75 +4.5 LSB High-precision channel
+6.0 LSB Other than above
Quantization error — +0.5 — LSB
Absolute accuracy — +1.25 5.0 LSB High-precision channel
+8.0 LSB Other than above
DNL differential non-linearity error — +1.0 — LSB
INL integral non-linearity error — +1.0 +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.
states is indicated.

The conversion time is the sum of the sampling time and the comparison time. As the test conditions, the number of sampling
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RX230 Group, RX231 Group 5. Electrical Characteristics

Table 5.49 A/D Conversion Characteristics (4)
Conditions: 2.4V <VCC =VCC_USB = AVCCO0 < 5.5V, 2.4V < VREFHO0 < AVCCQ0, VSS = AVSS0 = VSS_USB =0V,
reference voltage = VREFHO selected, Ta = —40 to +105°C

Item Min. Typ. Max. Unit Test Conditions
Frequency 1 — 16 MHz
Resolution — — 12 Bit
Conversion time*1 Permissible signal 3.38 — — us High-precision channel
(Operation at source impedance The ADCSR.ADHSC bit is 1
PCLKD = 16 MHz) (Max.) =2.2kQ The ADSSTRn register is 0Dh
5.06 — — 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 — +0.5 +4.5 LSB

Full-scale error — 10.75 4.5 LSB

Quantization error — 0.5 — LSB

Absolute accuracy — +1.25 +5.0 LSB High-precision channel

+8.0 LSB Other than above
DNL differential non-linearity error — +1.0 — LSB
INL integral non-linearity error — +1.0 +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.
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5. Electrical Characteristics

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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RX230 Group, RX231 Group Appendix 1. Package Dimensions

JEITA Package code RENESAS code Previous code MASS(TYP.)[g]
P-HWQFN48-7x7-050 | PWQNOO48KB-A | pagke o0 eba.7 0.13
D
36 25
37 24 DETAIL OF (A) PART
- E T A
1 O
48 13 A1 —c2
1 12
INDEX AREA

Reference| Dimension in Millimeters
Symbol Min Nom Max
D> D 6.95 7.00 7.05
E 6.95 7.00 7.05
—Lp EXPOSED DIE PAD A N B 0.80
1 2 A 0.00 — —
UUUUUUUUUUy !
48p (<KX b 0.18 | 025 | 0.30
3 g — | 050 | —
g g Lp 0.30 040 | 050
g + g E, X — | — 0.05
=) g y — | — | 005
D (e _ _
7o = = Zp 0.75
g E Ze — 0.75 —
*Cannanannanna 1 c2 015 | 020 | 025
% » D, — | s50 | —
Zp E E, — 5.50 —
bl x @|s|AB]|
Figure F 48 -Pin HWQFN (PWQN0048KB-A)
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Rev. Date Description Classification
Page Summary
1.20 | Sep 28, 2018 95 Figure 5.12 VOH/VOL and IOH/IOL Temperature Characteristics at VCC = | TN-RX*-A201A/E
5.5V When Normal Output is Selected (Reference Data), changed
124 Table 5.44 Timing of On-Chip Peripheral Modules (7), added TN-RX*-A197A/E
131 Figure 5.64 SD Host Interface Input/Output Signal Timing, added TN-RX*-A197A/E
132 Table 5.45 USB Characteristics (USBO_DP and USB0O_DM Pin
Characteristics) conditions, changed
All trademarks and registered trademarks are the property of their respective owners.
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NOTES FOR CMOS DEVICES

(1) VOLTAGE APPLICATION WAVEFORM AT INPUT PIN: Waveform distortion due to input noise or a
reflected wave may cause malfunction. If the input of the CMOS device stays in the area between VIL
(MAX) and VIH (MIN) due to noise, etc., the device may malfunction. Take care to prevent chattering noise
from entering the device when the input level is fixed, and also in the transition period when the input level
passes through the area between VIL (MAX) and VIH (MIN).

(2) HANDLING OF UNUSED INPUT PINS: Unconnected CMOS device inputs can be cause of malfunction.
If an input pin is unconnected, it is possible that an internal input level may be generated due to noise, etc.,
causing malfunction. CMOS devices behave differently than Bipolar or NMOS devices. Input levels of
CMOS devices must be fixed high or low by using pull-up or pull-down circuitry.  Each unused pin should be
connected to VDD or GND via a resistor if there is a possibility that it will be an output pin. All handling
related to unused pins must be judged separately for each device and according to related specifications
governing the device.

(3) PRECAUTION AGAINST ESD: A strong electric field, when exposed to a MOS device, can cause
destruction of the gate oxide and ultimately degrade the device operation. Steps must be taken to stop
generation of static electricity as much as possible, and quickly dissipate it when it has occurred.
Environmental control must be adequate. When it is dry, a humidifier should be used. It is recommended
to avoid using insulators that easily build up static electricity. Semiconductor devices must be stored and
transported in an anti-static container, static shielding bag or conductive material.  All test and measurement
tools including work benches and floors should be grounded. The operator should be grounded using a
wrist strap.  Semiconductor devices must not be touched with bare hands. Similar precautions need to be
taken for PW boards with mounted semiconductor devices.

(4) STATUS BEFORE INITIALIZATION: Power-on does not necessarily define the initial status of a MOS
device. Immediately after the power source is turned ON, devices with reset functions have not yet been
initialized. Hence, power-on does not guarantee output pin levels, 1/O settings or contents of registers. A
device is not initialized until the reset signal is received. A reset operation must be executed immediately
after power-on for devices with reset functions.

(5) POWER ON/OFF SEQUENCE: In the case of a device that uses different power supplies for the internal
operation and external interface, as a rule, switch on the external power supply after switching on the internal
power supply. When switching the power supply off, as a rule, switch off the external power supply and then
the internal power supply. Use of the reverse power on/off sequences may result in the application of an
overvoltage to the internal elements of the device, causing malfunction and degradation of internal elements
due to the passage of an abnormal current. The correct power on/off sequence must be judged separately
for each device and according to related specifications governing the device.

(6) INPUT OF SIGNAL DURING POWER OFF STATE : Do not input signals or an I/O pull-up power supply
while the device is not powered. The current injection that results from input of such a signal or I/O pull-up
power supply may cause malfunction and the abnormal current that passes in the device at this time may
cause degradation of internal elements. Input of signals during the power off state must be judged
separately for each device and according to related specifications governing the device.




