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RX210 Group

1. Overview

Table 1.1 Outline of Specifications (4 /5)

Classification Module/Function

Description

Communication Serial communications
functions interfaces (SClc, SCId)

13 channels (channel 0 to 11: SClic, channel 12: SClId)

Serial communications modes:

Asynchronous, clock synchronous, and smart-card interface

On-chip baud rate generator allows selection of the desired bit rate

Choice of LSB-first or MSB-first transfer

Average transfer rate clock can be input from TMR timers (SCI5, SCI6, and SCI12)
Simple IIC

Simple SPI

Master/slave mode supported (SCld only)

Start frame and information frame are included (SCld only)

12C bus interface (RIIC)

1 channel

Communications formats:

12C bus format/SMBus format
Master/slave selectable
Supports the fast mode

Serial peripheral
interface (RSPI)

1 channel

Transfer facility

Using the MOSI (master out, slave in), MISO (master in, slave out), SSL (slave select), and RSPI
clock (RSPCK) signals enables serial transfer through SPI operation (four lines) or clock-
synchronous operation (three lines)

Capable of handling serial transfer as a master or slave

Data formats

Choice of LSB-first or MSB-first transfer

The number of bits in each transfer can be changed to any number of bits from 8 to 16, 20, 24, or 32
bits.

128-bit buffers for transmission and reception

Up to four frames can be transmitted or received in a single transfer operation (with each frame
having up to 32 bits)

Double buffers for both transmission and reception

12-bit A/D converter (S12ADb)

12 bits (16 channels x 1 unit)

12-bit resolution

Minimum conversion time: 1.0 us per channel (in operation with ADCLK at 50 MHz)
Operating modes

Scan mode (single scan mode, continuous scan mode, and group scan mode)
Sample-and-hold function

Self-diagnosis for the A/D converter

Assistance in detecting disconnected analog inputs

Double-trigger mode (duplication of A/D conversion data)

A/D conversion start conditions

A software trigger, a trigger from a timer (MTU), an external trigger signal, or ELC

Temperature sensor (TEMPSa)

Outputs the voltage that changes depending on the temperature
PGA gain switchable: Four levels according to the voltage range

D/A converter (DA)

2 channels
10-bit resolution
Output voltage: 0 V to VREFH

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+ XI5+ X2+ 1, or X16 + X12 + X5+ 1

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

Comparator A (CMPA)

2 channels
Comparison of reference voltage and analog input voltage

Comparator B (CMPB)

2 channels
Comparison of reference voltage and analog input voltage

Data Operation Circuit (DOC)

Comparison, addition, and subtraction of 16-bit data

Power supply voltage/Operating frequency

VCC =1.62t0 1.8 V: 20 MHz, VCC = 1.8 t0 2.7 V: 32 MHz, VCC = 2.7 to 5.5 V: 50 MHz

Operating temperature

D version: —40 to +85°C, G version: —40 to +105°C*2
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RX210 Group

1. Overview

1.3 Block Diagram

Figure 1.2 shows a block diagram.

N
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ICUb: Interrupt controller RSPI:  Serial peripheral interface
DTCa: Data transfer controller RIIC: I°C bus interface
DMACA: DMA controller TPUa: 16-bit timer pulse unit
BSC: Bus controller MTUZ2a: Multi-function timer pulse unit 2
WDTA: Watchdog timer POE2a: Port output enable 2
IWDTa: Independent watchdog timer TMR:  8-bit timer
ELC: Event link controller CMT:  Compare match timer
CRC: CRC (cyclic redundancy check) calculator RTCb: Realtime clock
SClc, SCId: Serial communications interface DOC: Data operation circuit
CAC:  Clock frequency accuracy measurement circuit
Figure 1.2 Block Diagram
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RX210 Group

1. Overview

Table 1.10 List of Pins and Pin Functions (144-Pin LQFP) (1/ 4)

Pin Power Supply, Clock, Timers Communications

No. System Control 1/0 Port External Bus (MTU, TMR, POE) (SClc, SCId, RSPI, RIIC) Others

1 AVSSO

2 P05 DA1

3 VREFH

4 P03 DAO

5 VREFL

6 P02 TMCI1 SCK6

7 PO1 TMCIO RXD6/SMISO6/SSCL6

8 P00 TMRIO TXD6/SMOSI6/SSDA6

9 PF5 IRQ4

10 NC

11 PJ5

12 VSS

13 PJ3 MTIOC3C CTS6#/RTS6#/SS6#/

CTSO#/RTSO#/SS0#

14 VCL

15 PJ1 MTIOC3A

16 MD FINED

17 XCIN

18 XCOUT

19 RES#

20 XTAL P37

21 VSS

22 EXTAL P36

23 vCcC

24 P35 NMI

25 P34 MTIOCOA/TMCI3/ SCK6/SCK0 IRQ4
POE2#

26 P33 MTIOCOD/TMRI3/ RXD6/SMISO6/SSCL6/ IRQ3-DS
POE3#/TIOCDO RXDO0/SMISO0/SSCLO

27 P32 MTIOCOC/TMO3/ TXD6/SMOSI6/SSDAG/ IRQ2-DS/RTCOUT/
TIOCCO TXDO/SMOSIO/SSDAO RTCIC2

28 P31 MTIOC4D/TMCI2 CTS1#/RTS1#/SS1# IRQ1-DS/RTCIC1

29 P30 MTIOC4B/TMRI3/ RXD1/SMISO1/SSCL1 IRQO-DS/RTCICO
POES8#

30 P27 CS3# MTIOC2B/TMCI3 SCK1

31 P26 CS2# MTIOC2A/TMO1 TXD1/SMOSI1/SSDA1/

CTS3#/RTS3#/SS3#

32 P25 CS1# MTIOC4C/MTCLKB/ RXD3/SMISO3/SSCL3 ADTRGO#
TIOCA4

33 P24 CSo# MTIOC4A/MTCLKA/ SCK3
TMRI1/TIOCB4

34 P23 MTIOC3D/MTCLKD/ CTSO#/RTSO#/SSO#/
TIOCD3 TXD3/SMOSI3/SSDA3

35 P22 MTIOC3B/MTCLKC/ SCKO
TMOO/TIOCC3

36 P21 MTIOC1B/TMCIO/ RXD0/SMISO0/SSCLO
TIOCA3

37 P20 MTIOC1A/TMRIO/ TXDO/SMOSI0/SSDAO
TIOCB3

38 P17 MTIOC3A/MTIOC3B/ SCK1/MISOA/SDA-DS/ IRQ7
TMO1/POES#/TIOCBO/ TXD3/SMOSI3/SSDA3
TCLKD

39 P87 TIOCA2
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RX210 Group

1. Overview

Table 1.12

List of Pins and Pin Functions (100-Pin LQFP) (1/ 3)

Power Supply,

Communications

Pin Clock, System Timers (SClc, SCid, RSP,

No. Control 1/0 Port External Bus (MTU, TMR, POE) RIIC) Others

1 VREFH

2 P03 DAO

3 VREFL

4 PJ3 MTIOC3C CTS6#/RTS6#/SS6#

5 VCL

6 PJ1 MTIOC3A

7 MD FINED

8 XCIN

9 XCOUT

10 RES#

1 XTAL P37

12 VSS

13 EXTAL P36

14 vce

15 P35 NMI

16 P34 MTIOCOA/TMCI3/ SCK6 IRQ4
POE2#

17 P33 MTIOCOD/TMRI3/ RXD6/SMISO6/SSCL6 IRQ3-DS
POE3#

18 P32 MTIOCOC/TMO3 TXD6/SMOSI6/SSDA6 IRQ2-DS/RTCOUT/

RTCIC2

19 P31 MTIOC4D/TMCI2 CTS1#/RTS1#/SS1# IRQ1-DS/RTCIC1

20 P30 MTIOC4B/TMRI3/ RXD1/SMISO1/SSCL1 IRQO-DS/RTCICO
POES8#

21 P27 CS3# MTIOC2B/TMCI3 SCK1

22 P26 CS2# MTIOC2A/TMO1 TXD1/SMOSI1/SSDA1

23 P25 CS1# MTIOC4C/MTCLKB ADTRGO#

24 P24 CSO0# MTIOC4A/MTCLKA/
TMRI1

25 P23 MTIOC3D/MTCLKD CTSO#/RTSO#/SSO#

26 P22 MTIOC3B/MTCLKC/ SCKO
TMOO0

27 P21 MTIOC1B/TMCIO RXD0/SMISO0/SSCLO

28 P20 MTIOC1A/TMRIO TXD0O/SMOSI0/SSDAO

29 P17 MTIOC3A/MTIOC3B/  SCK1/MISOA/ IRQ7
TMO1/POE8# SDA-DS

30 P16 MTIOC3C/MTIOC3D/ TXD1/SMOSI1/SSDAL/ IRQ6/RTCOUT/
TMO2 MOSIA/SCL-DS ADTRGO#

31 P15 MTIOCOB/MTCLKB/ RXD1/SMISO1/SSCL1 IRQ5
TMCI2

32 P14 MTIOC3A/MTCLKA/ CTS1#/RTS1#/SS1# IRQ4
TMRI2

33 P13 MTIOCOB/TMO3 SDA IRQ3

34 P12 TMCIL1 SCL IRQ2

35 PH3 TMCIO

36 PH2 TMRIO IRQ1

37 PH1 TMOO0 IRQO

38 PHO CACREF

39 P55 WAIT# MTIOC4D/TMO3

40 P54 ALE MTIOC4B/TMCI1

41 BCLK P53
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RX210 Group

1. Overview

Table 1.14

List of Pins and Pin Functions (69-Pin WLBGA) (2/2)

Power Supply,
Clock, System

Timers

Communications

Pin No. Control 1/0 Port (MTU, TMR, POE) (SClc, SCid, RSPI, RIIC) Others
G3 NC
G4 P54 MTIOC4B/TMCI1
G5 PH1 TMOO IRQO
G6 P14 MTIOC3A/MTCLKA/TMRI2 CTS1#/RTS1#/SS1# IRQ4
G7 p27 MTIOC2B/TMCI3 SCK1
G8 P32 MTIOCOC/TMO3 TXD6/SMOSI6/SSDA6 IRQ2-DS/RTCOUT/
RTCIC2
G9 P35 NMI
H1 PB7 MTIOC3B TXD9/SMOSI9/SSDA9
H2 PC3 MTIOC4D TXD5/SMOSI5/SSDAS
H3 PC5 MTIOC3B/MTCLKD/TMRI2 SCK8/RSPCKA
H4 PC6 MTIOC3C/MTCLKA/TMCI2 RXD8/SMISO8/SSCL8/MOSIA
H5 P55 MTIOC4D/TMO3
H6 PH3 TMCIO
H7 P17 MTIOC3A/MTIOC3B/TMO1/ SCK1/MISOA/SDA-DS IRQ7
POES#
H8 P26 MTIOC2A/TMO1 TXD1/SMOSI1/SSDAL
H9 P30 MTIOC4B/TMRI3/POES# RXD1/SMISO1/SSCL1 IRQO-DS/RTCICO
J1 NC
J2 PC2 MTIOC4B RXD5/SMISO5/SSCL5/SSLA3
J3 PC4 MTIOC3D/MTCLKC/TMCI1/ SCK5/CTS8#/RTS8#/SS8#/
POEO# SSLAO
J4 PC7 MTIOC3A/TMO2/MTCLKB TXD8/SMOSI8/SSDAS/MISOA  CACREF
J5 PHO CACREF
J6 PH2 TMRIO IRQ1
J7 P15 MTIOCOB/MTCLKB/TMCI2 RXD1/SMISO1/SSCL1 IRQ5
J8 P16 MTIOC3C/MTIOC3D/TMO2 TXD1/SMOSI1/SSDA1/ IRQ6/RTCOUT/
MOSIA/SCL-DS ADTRGO#
J9 NC

Note: < Pin names to which —DS is appended are for pins that can be used to trigger release from deep software standby mode.

Note: < Leave the NC pin open.
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RX210 Group

4. 1/0 Registers

Table 4.1 List of 1/0O Registers (Address Order) (8 / 29)
Number of Access Cycles
Module Register Number Access ICLK > ICLK <
Address Symbol Register Name Symbol of Bits Size PCLK PCLK
0008 71D0h ICU DTC activation enable register 208 DTCER208 8 8 2ICLK
0008 71D3h ICU DTC activation enable register 211 DTCER211 8 8 2ICLK
0008 71D4h ICU DTC activation enable register 212 DTCER212 8 8 2ICLK
0008 71D7h ICU DTC activation enable register 215 DTCER215 8 8 2ICLK
0008 71D8h ICU DTC activation enable register 216 DTCER216 8 8 2ICLK
0008 71DBh ICU DTC activation enable register 219 DTCER219 8 8 2ICLK
0008 71DCh ICU DTC activation enable register 220 DTCER220 8 8 2ICLK
0008 71DFh ICU DTC activation enable register 223 DTCER223 8 8 2ICLK
0008 71EO0h ICU DTC activation enable register 224 DTCER224 8 8 2 ICLK
0008 71E3h ICU DTC activation enable register 227 DTCER227 8 8 2ICLK
0008 71E4h ICU DTC activation enable register 228 DTCER228 8 8 2 ICLK
0008 71E7h ICU DTC activation enable register 231 DTCER231 8 8 2ICLK
0008 71E8h ICU DTC activation enable register 232 DTCER232 8 8 2 ICLK
0008 71EBh ICU DTC activation enable register 235 DTCER235 8 8 2ICLK
0008 71ECh ICU DTC activation enable register 236 DTCER236 8 8 2 ICLK
0008 71EFh ICU DTC activation enable register 239 DTCER239 8 8 2ICLK
0008 71F0h ICU DTC activation enable register 240 DTCER240 8 8 2 ICLK
0008 71F7h ICU DTC activation enable register 247 DTCER247 8 8 2ICLK
0008 71F8h ICU DTC activation enable register 248 DTCER248 8 8 2 ICLK
0008 71FBh ICU DTC activation enable register 251 DTCER251 8 8 2ICLK
0008 71FCh ICU DTC activation enable register 252 DTCER252 8 8 2 ICLK
0008 7202h ICU Interrupt request enable register 02 IERO2 8 8 2ICLK
0008 7203h ICU Interrupt request enable register 03 IERO3 8 8 2 ICLK
0008 7204h ICU Interrupt request enable register 04 IERO04 8 8 2ICLK
0008 7205h ICU Interrupt request enable register 05 IER05 8 8 2 ICLK
0008 7207h ICU Interrupt request enable register 07 IERO7 8 8 2ICLK
0008 7208h ICU Interrupt request enable register 08 IER08 8 8 2 ICLK
0008 720Bh ICU Interrupt request enable register 0B IEROB 8 8 2ICLK
0008 720Ch ICU Interrupt request enable register 0C IEROC 8 8 2 ICLK
0008 720Dh ICU Interrupt request enable register 0D IEROD 8 8 2ICLK
0008 720Eh ICU Interrupt request enable register OE IEROE 8 8 2 ICLK
0008 720Fh ICU Interrupt request enable register OF IEROF 8 8 2ICLK
0008 7210h ICU Interrupt request enable register 10 IER10 8 8 2 ICLK
0008 7211h ICU Interrupt request enable register 11 IER11 8 8 2ICLK
0008 7212h ICU Interrupt request enable register 12 IER12 8 8 2 ICLK
0008 7213h ICU Interrupt request enable register 13 IER13 8 8 2ICLK
0008 7214h ICU Interrupt request enable register 14 IER14 8 8 2 ICLK
0008 7215h ICU Interrupt request enable register 15 IER15 8 8 2ICLK
0008 7216h ICU Interrupt request enable register 16 IER16 8 8 2 ICLK
0008 7217h ICU Interrupt request enable register 17 IER17 8 8 2ICLK
0008 7218h ICU Interrupt request enable register 18 IER18 8 8 2 ICLK
0008 7219h ICU Interrupt request enable register 19 IER19 8 8 2ICLK
0008 721Ah ICU Interrupt request enable register 1A IER1A 8 8 2 ICLK
0008 721Bh ICU Interrupt request enable register 1B IER1B 8 8 2ICLK
0008 721Ch ICU Interrupt request enable register 1C IER1C 8 8 2 ICLK
0008 721Dh ICU Interrupt request enable register 1D IER1D 8 8 2ICLK
0008 721Eh ICU Interrupt request enable register 1E IER1E 8 8 2 ICLK
0008 721Fh ICU Interrupt request enable register 1F IER1F 8 8 2ICLK
0008 72EO0h ICU Software interrupt activation register SWINTR 8 8 2 ICLK
0008 72F0h ICU Fast interrupt set register FIR 16 16 2ICLK
0008 7300h ICU Interrupt source priority register 000 IPRO0OO 8 8 2 ICLK
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RX210 Group

4. 1/0 Registers

Table 4.1 List of 1/0O Registers (Address Order) (22 / 29)

Number of Access Cycles

Module Register Number Access ICLK > ICLK <
Address Symbol Register Name Symbol of Bits Size PCLK PCLK
0008 C0O00h PORTO Port direction register PDR 8 8 2,3 PCLKB 2ICLK
0008 C001h PORT1 Port direction register PDR 8 8 2, 3 PCLKB 2ICLK
0008 C002h PORT2 Port direction register PDR 8 8 2,3 PCLKB 2ICLK
0008 C003h PORT3 Port direction register PDR 8 8 2, 3 PCLKB 2ICLK
0008 C004h PORT4 Port direction register PDR 8 8 2,3 PCLKB 2 ICLK
0008 C0O05h PORT5 Port direction register PDR 8 8 2, 3 PCLKB 2ICLK
0008 C006h PORT6 Port direction register PDR 8 8 2,3 PCLKB 2 ICLK
0008 C007h PORT7 Port direction register PDR 8 8 2, 3 PCLKB 2ICLK
0008 C008h PORT8 Port direction register PDR 8 8 2,3 PCLKB 2 ICLK
0008 C009h PORT9 Port direction register PDR 8 8 2, 3 PCLKB 2ICLK
0008 CO0Ah PORTA Port direction register PDR 8 8 2,3 PCLKB 2 ICLK
0008 C00Bh PORTB Port direction register PDR 8 8 2, 3 PCLKB 2ICLK
0008 CO0Ch PORTC Port direction register PDR 8 8 2,3 PCLKB 2 ICLK
0008 CO0Dh PORTD Port direction register PDR 8 8 2, 3 PCLKB 2ICLK
0008 COOEh PORTE Port direction register PDR 8 8 2,3 PCLKB 2 ICLK
0008 COOFh PORTF Port direction register PDR 8 8 2, 3 PCLKB 2ICLK
0008 C011h PORTH Port direction register PDR 8 8 2,3 PCLKB 2 ICLK
0008 C012h PORTJ Port direction register PDR 8 8 2, 3 PCLKB 2ICLK
0008 C013h PORTK Port direction register PDR 8 8 2,3 PCLKB 2 ICLK
0008 C014h PORTL Port direction register PDR 8 8 2,3 PCLKB 2 ICLK
0008 C020h PORTO Port output data register PODR 8 8 2,3 PCLKB 2 ICLK
0008 C021h PORT1 Port output data register PODR 8 8 2, 3 PCLKB 2ICLK
0008 C022h PORT2 Port output data register PODR 8 8 2,3 PCLKB 2 ICLK
0008 C023h PORT3 Port output data register PODR 8 8 2, 3 PCLKB 2ICLK
0008 C024h PORT4 Port output data register PODR 8 8 2,3 PCLKB 2 ICLK
0008 C025h PORT5 Port output data register PODR 8 8 2, 3 PCLKB 2ICLK
0008 C026h PORT6 Port output data register PODR 8 8 2,3 PCLKB 2 ICLK
0008 C027h PORT7 Port output data register PODR 8 8 2, 3 PCLKB 2ICLK
0008 C028h PORT8 Port output data register PODR 8 8 2,3 PCLKB 2 ICLK
0008 C02%h PORT9 Port output data register PODR 8 8 2, 3 PCLKB 2ICLK
0008 C02Ah PORTA Port output data register PODR 8 8 2,3 PCLKB 2 ICLK
0008 C02Bh PORTB Port output data register PODR 8 8 2, 3 PCLKB 2ICLK
0008 C02Ch PORTC Port output data register PODR 8 8 2,3 PCLKB 2 ICLK
0008 CO2Eh PORTE Port output data register PODR 8 8 2, 3 PCLKB 2ICLK
0008 CO2Fh PORTF Port output data register PODR 8 8 2,3 PCLKB 2 ICLK
0008 C031h PORTH Port output data register PODR 8 8 2, 3 PCLKB 2ICLK
0008 C032h PORTJ Port output data register PODR 8 8 2,3 PCLKB 2 ICLK
0008 C033h PORTK Port output data register PODR 8 8 2, 3 PCLKB 2ICLK
0008 C034h PORTL Port output data register PODR 8 8 2,3 PCLKB 2 ICLK
0008 C040h PORTO Port input data register PIDR 8 8 3ord 3ICLK
PCLKB cycles when
cycles when reading,
reading, 2 ICLK
2o0r3 cycles when
PCLKB writing
cycles when
writing
0008 C041h PORT1 Port input data register PIDR 8 8 3or4 3ICLK
PCLKB cycles when
cycles when reading,
reading, 2 ICLK
20r3 cycles when
PCLKB writing
cycles when
writing
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RX210 Group

4. 1/0 Registers

Table 4.1 List of 1/0O Registers (Address Order) (25 / 29)
Number of Access Cycles
Module Register Number Access ICLK > ICLK <

Address Symbol Register Name Symbol of Bits Size PCLK PCLK

0008 C080 PORTO Open drain control register 0 ODRO 8 8,16 2,3 PCLKB 2 ICLK
0008 C082h PORT1 Open drain control register 0 ODRO 8 8,16 2, 3 PCLKB 2ICLK
0008 C083h PORT1 Open drain control register 1 ODR1 8 8,16 2,3 PCLKB 2 ICLK
0008 C084h PORT2 Open drain control register 0 ODRO 8 8,16 2, 3 PCLKB 2ICLK
0008 C085h PORT2 Open drain control register 1 ODR1 8 8,16 2,3 PCLKB 2 ICLK
0008 C086h PORT3 Open drain control register 0 ODRO 8 8,16 2, 3 PCLKB 2ICLK
0008 C087h PORT3 Open drain control register 1 ODR1 8 8,16 2,3 PCLKB 2 ICLK
0008 C08Ch PORT6 Open drain control register 0 ODRO 8 8,16 2, 3 PCLKB 2ICLK
0008 CO8Eh PORT7 Open drain control register 0 ODRO 8 8,16 2,3 PCLKB 2 ICLK
0008 CO8Fh PORT7 Open drain control register 1 ODR1 8 8,16 2, 3 PCLKB 2 ICLK
0008 C090h PORT8 Open drain control register 0 ODRO 8 8,16 2,3 PCLKB 2 ICLK
0008 C092h PORT9 Open drain control register 0 ODRO 8 8,16 2, 3 PCLKB 2ICLK
0008 C094h PORTA Open drain control register 0 ODRO 8 8,16 2,3 PCLKB 2 ICLK
0008 C095h PORTA Open drain control register 1 ODR1 8 8,16 2, 3 PCLKB 2ICLK
0008 C096h PORTB Open drain control register 0 ODRO 8 8,16 2,3 PCLKB 2 ICLK
0008 C097h PORTB Open drain control register 1 ODR1 8 8,16 2, 3 PCLKB 2ICLK
0008 C098h PORTC Open drain control register 0 ODRO 8 8,16 2,3 PCLKB 2 ICLK
0008 C09%h PORTC Open drain control register 1 ODR1 8 8,16 2, 3 PCLKB 2ICLK
0008 C09Ch PORTE Open drain control register 0 ODRO 8 8,16 2,3 PCLKB 2 ICLK
0008 C09Dh PORTE Open drain control register 1 ODR1 8 8,16 2, 3 PCLKB 2 ICLK
0008 COA6h PORTK Open drain control register 0 ODRO 8 8,16 2,3 PCLKB 2 ICLK
0008 COA7h PORTK Open drain control register 1 ODR1 8 8,16 2, 3 PCLKB 2ICLK
0008 COCOh PORTO Pull-up control register PCR 8 8 2,3 PCLKB 2 ICLK
0008 COC1h PORT1 Pull-up control register PCR 8 8 2,3 PCLKB 2 ICLK
0008 COC2h PORT2 Pull-up control register PCR 8 8 2,3 PCLKB 2 ICLK
0008 COC3h PORT3 Pull-up control register PCR 8 8 2, 3 PCLKB 2 ICLK
0008 COC4h PORT4 Pull-up control register PCR 8 8 2,3 PCLKB 2 ICLK
0008 COC5h PORT5 Pull-up control register PCR 8 8 2, 3 PCLKB 2 ICLK
0008 COC6h PORT6 Pull-up control register PCR 8 8 2,3 PCLKB 2 ICLK
0008 COC7h PORT7 Pull-up control register PCR 8 8 2, 3 PCLKB 2 ICLK
0008 COC8h PORT8 Pull-up control register PCR 8 8 2,3 PCLKB 2 ICLK
0008 COC9h PORT9 Pull-up control register PCR 8 8 2, 3 PCLKB 2 ICLK
0008 COCAh PORTA Pull-up control register PCR 8 8 2,3 PCLKB 2 ICLK
0008 COCBh PORTB Pull-up control register PCR 8 8 2,3 PCLKB 2 ICLK
0008 COCCh PORTC Pull-up control register PCR 8 8 2,3 PCLKB 2 ICLK
0008 COCDh PORTD Pull-up control register PCR 8 8 2, 3 PCLKB 2 ICLK
0008 COCEh PORTE Pull-up control register PCR 8 8 2,3 PCLKB 2 ICLK
0008 COCFh PORTF Pull-up control register PCR 8 8 2,3 PCLKB 2 ICLK
0008 COD1h PORTH Pull-up control register PCR 8 8 2,3 PCLKB 2 ICLK
0008 COD2h PORTJ Pull-up control register PCR 8 8 2,3 PCLKB 2 ICLK
0008 COD3h PORTK Pull-up control register PCR 8 8 2,3 PCLKB 2 ICLK
0008 COD4h PORTL Pull-up control register PCR 8 8 2, 3 PCLKB 2 ICLK
0008 COEOh PORTO Drive capacity control register DSCR 8 8 2,3 PCLKB 2 ICLK
0008 COElh PORT1 Drive capacity control register DSCR 8 8 2, 3 PCLKB 2ICLK
0008 COE2h PORT2 Drive capacity control register DSCR 8 8 2,3 PCLKB 2 ICLK
0008 COE3h PORT3 Drive capacity control register DSCR 8 8 2, 3 PCLKB 2 ICLK
0008 COE5h PORT5 Drive capacity control register DSCR 8 8 2,3 PCLKB 2 ICLK
0008 COE6h PORT6 Drive capacity control register DSCR 8 8 2, 3 PCLKB 2 ICLK
0008 COE7h PORT7 Drive capacity control register DSCR 8 8 2,3 PCLKB 2 ICLK
0008 COE8h PORT8 Drive capacity control register DSCR 8 8 2, 3 PCLKB 2 ICLK
0008 COESh PORT9 Drive capacity control register DSCR 8 8 2,3 PCLKB 2ICLK
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5. Electrical Characteristics

5.1 Absolute Maximum Ratings

Table 5.1 Absolute Maximum Ratings
Conditions: VSS = AVSS0 = VREFL = VREFLO =0V

Item Symbol Value Unit
Power supply voltage VCC -0.3to +6.5 \%
Input voltage (except for ports for 5 V tolerant*1) Vin —-0.3to VCC +0.3*3 \
Input voltage (ports for 5 V tolerant*1) Vin -0.3t0 +6.5 \%
Reference power supply voltage VREFH, VREFHO -0.3to VCC +0.3*3 \%
Analog power supply voltage AVCCO0*2 -0.3t0 +6.5 \%
Analog input voltage Van —-0.3 to VCC +0.3*3 Y,
Operating temperature Topr —40 to +105 °C
Storage temperature Tstg -551t0 +125 °C

Caution: Permanent damage to the LS| may result if absolute maximum ratings are exceeded.

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

and VSS pins, between the AVCCO and AVSSO pins, and between the VREFHO and VREFLO pins. Place capacitors of 0.1 uF or

S0 as close to every power pin and use the shortest and heaviest possible traces.

Connect the VCL pin to a VSS pin via a 0.1 puF (¥20% accuracy) capacitor. The capacitor must be placed as close to the pin as

possible.

Note 1. Ports 12, 13, 16, and 17 are 5 V tolerant.

Note 2. Connect AVCCO to VCC. When neither the A/D converter nor the D/A converter is in use, do not leave the AVCCO, VREFH,
VREFHO, AVSS0, VREFL, and VREFLO pins open. Connect the AVCCO, VREFH, and VREFHO pins to VCC, and the AVSS0,
VREFL, and VREFLO pins to VSS, respectively.

Note 3. The maximum value is 6.5 V.
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5.2 DC Characteristics

Table 5.2 DC Characteristics (1)
Conditions: VCC = AVCCO0 =2.7 10 5.5V, VSS = AVSS0 = VREFL = VREFL0O =0 V, T, = 40 to +105°C

. . Test
Item Symbol Min. Typ. Max. Unit Conditions
Schmitt trigger RIIC input pin (except for Vi VCC x 0.7 — 5.8 \%
input voltage SMBus, 5 V tolerant)
Ports 12, 13, 16, and 17 (5V VCC x 0.8 — 5.8
tolerant)
Ports 0, 14, 15,2t0 9, Ato L, VCC x 0.8 — VCC +0.3
and RES#
RIIC input pin (except for " -0.3 — VCC x 0.3
SMBus)
Other than RIIC input pin -0.3 — VCC x 0.2
RIIC input pin (except for AVt VCC x 0.05 — —
SMBus)
Other than RIIC input pin VCC x 0.1 — —
Input level voltage | MD pin V4 VCC x 0.9 — VCC +0.3 \%
(except for EXTAL, WAIT# VCC % 0.8 — VCC +0.3
Schmitt trigger
input pins) DO to D15 VCC x 0.7 — VCC + 0.3
RIIC input pin (SMBus) 2.1 — VCC +0.3
MD pin VL -0.3 — VCC x 0.1
EXTAL, WAIT# -0.3 — VCC x 0.2
DO to D15 -0.3 — VCC x 0.3
RIIC input pin (SMBus) -0.3 — 0.8
Table 5.3 DC Characteristics (2)
Conditions: VCC = AVCCO=1.62t0 2.7 V, VSS = AVSS0O = VREFL = VREFLO =0V, T, = -40to +105°C
. . Test
Item Symbol Min. Typ. Max. Unit Conditions
Schmitt trigger Ports 12, 13, 16, and 17 (5 V ViH VCC x 0.8 — 5.8 \Y
input voltage tolerant)
Ports 0, 14, 15,2t0 9, Ato L, and VCC x 0.8 — VCC + 0.3
RES#
All input pins Vi -0.3 — VCC x 0.2
PortsO0to 9, AtoL | VCC 2 2.2V AVt VCC x 0.05 — —
VCC < 2.2V VCC x 0.01
RES# VCC x 0.1
Input level voltage | MD pin Vi VCC x 0.9 — VCC +0.3 \%
(except for EXTAL, WAIT# VCC x 0.8 — VCC +0.3
Schmitt trigger
input pins) DO to D15 VCC x 0.7 — VCC +0.3
MD pln V||_ -0.3 — VCC x 0.1
EXTAL, WAIT# -0.3 — VCC x 0.2
DO to D15 -0.3 — VCC x 0.3
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Note 1. Average value of the tested middle samples during product evaluation.
Note 2. Average value of the tested upper-limit samples during product evaluation.

Figure 5.13

Voltage Dependency in Software Standby Mode (SOFTCUT[2:0] Bits = 111b) (Reference
Data) for Chip Version C
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Note 1. Average value of the tested middle samples during product evaluation.
Note 2. Average value of the tested upper-limit samples during product evaluation.

Figure 5.14

Temperature Dependency in Software Standby Mode (SOFTCUT[2:0] Bits = 111b)
(Reference Data) for Chip Version C
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[Chip version B with 256 Kbytes or less of flash memory and 48 to 100 pins]

Table 5.12 DC Characteristics (11)
Conditions: VCC = AVCCO0 = 2.7 t0 5.5V, VSS = AVSS0 = VREFL = VREFL0 = 0 V, T, = 40 to +105°C

. Test
Item Symbol | Typ. Max. | Unit Conditions
Supply High-speed Normal operating | No peripheral ICLK =50 MHz lec 7.2 — mA
current*! | operating mode | mode operation*2
All peripheral ICLK =50 MHz 23.5 —
operation:
Normal*3
All peripheral ICLK =50 MHz — 45
operation:
Max.*3
Sleep mode No peripheral ICLK =50 MHz 4.3 —
operation
All peripheral ICLK =50 MHz 12 —
operation:
Normal
All-module clock stop mode ICLK =50 MHz 3.7 —
Increase during BGO operation*4 20 —

Note 1. Supply current values do not include output charge/discharge current from all pins. The values apply when internal pull-up MOSs

are in the off state.

Note 2. Clock supply to the peripheral functions is stopped. This does not include BGO operation. The clock source is PLL and the VCO
oscillation frequency is 100 MHz. BCLK, FCLK, and PCLK are set to divided by 64.
Note 3. Clocks are supplied to the peripheral functions. This does not include BGO operation. The clock source is PLL and the VCO
oscillation frequency is 100 MHz. BCLK, FCLK, and PCLK are ICLK divided by 2.
Note 4. This is the increase if data is programmed to or erasing from the ROM or E2 DataFlash during program execution.
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Note 1. Average value of the tested middle samples during product evaluation.
Note 2. Average value of the tested upper-limit samples during product evaluation.

Figure 5.24  Voltage Dependency in Deep Software Standby Mode (DEEPCUT1 Bit = 1) (Reference
Data) for Chip Version B with 256 Kbytes or Less of Flash Memory and 48 to 100 Pins

10.00
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O
Q
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-40 -20 0 20 40 60 80 100
Ta (°C)
Note 1. Average value of the tested middle samples during product evaluation.
Note 2. Average value of the tested upper-limit samples during product evaluation.

Figure 5.25 Temperature Dependency in Deep Software Standby Mode (DEEPCUTL1 Bit = 1)
(Reference Data) for Chip Version B with 256 Kbytes or Less of Flash Memory and 48 to

100 Pins

R0O1DS0041EJ0150 Rev.1.50 ENESAS Page 113 of 221
Oct 18, 2013



RX210 Group 5. Electrical Characteristics

. Test
Item Symbol | Typ. | Max. | Unit Conditions
Supply Low-speed Normal No peripheral ICLK = 8 MHz lcc 2.1 — mA
“ - ) 7
current (1)perat|ng mode | operating mode | operation ICLK = 4 MHz 17 —
ICLK =2 MHz 15 —
All peripheral ICLK = 8 MHz 7.3 —
operation: _ —
Normal*8 ICLK = 4 MHz 45
ICLK =2 MHz 31 —
All peripheral ICLK = 8 MHz — 12
R 7
operation: Max. ICLK = 4 MHz — —
ICLK =2 MHz — —
Sleep mode No peripheral ICLK = 8 MHz 15 —
operation ICLK = 4 MHz 14 | —
ICLK =2 MHz 1.3 —
All peripheral ICLK = 8 MHz 4.1 —
operation: ICLK = 4 MHz 30 | —
Normal
ICLK =2 MHz 2.3 —
All-module clock stop mode ICLK = 8 MHz 14 —
ICLK = 4 MHz 1.3 —
ICLK =2 MHz 12 —
Low-speed Normal No peripheral ICLK =32 kHz 0.022| —
operating mode | operating mode | operation*®
2 All peripheral ICLK =32 kHz 0.06 —
operation:
Normal*10
All peripheral ICLK = 32 kHz — 311
operation:
Max.*10
Sleep mode No peripheral ICLK =32 kHz 0.017| —
operation
All peripheral ICLK =32 kHz 0.036| —
operation:
Normal
All-module clock stop mode 0.017| —

Note 1. Supply current values do not include output charge/discharge current from all pins. The values apply when internal pull-up MOSs
are in the off state.

Note 2. Clock supply to the peripheral functions is stopped. This does not include BGO operation. The clock source is PLL and the VCO
oscillation frequency is 64 MHz. BCLK, FCLK, and PCLK are set to divided by 64.

Note 3. Clock supply to the peripheral functions is stopped. This does not include BGO operation. The clock source is HOCO and the
oscillation frequency is 40 MHz. BCLK, FCLK, and PCLK are set to divided by 64.

Note 4. Clocks are supplied to the peripheral functions. This does not include BGO operation. The clock source is PLL and the VCO
oscillation frequency is 64 MHz. BCLK, FCLK, and PCLK are ICLK divided by 1.

Note 5. Clocks are supplied to the peripheral functions. This does not include BGO operation. The clock source is HOCO and the
oscillation frequency is 40 MHz. BCLK, FCLK, and PCLK are ICLK divided by 1.

Note 6. This is the increase if data is programmed to or erasing from the ROM or E2 DataFlash during program execution.

Note 7. Clock supply to the peripheral functions is stopped. This does not include BGO operation. The clock source is HOCO and the
oscillation frequency is 32 MHz. BCLK, FCLK, and PCLK are set to divided by 64.

Note 8. Clocks are supplied to the peripheral functions. This does not include BGO operation. The clock source is HOCO and the
oscillation frequency is 32 MHz. BCLK, FCLK, and PCLK are ICLK divided by 1.

Note 9. Clock supply to the peripheral functions is stopped. This does not include BGO operation. The clock source is the sub oscillation
circuit. BCLK, FCLK, and PCLK are set to divided by 64.

Note 10. Clocks are supplied to the peripheral functions. This does not include BGO operation. The clock source is the sub oscillation
circuit. BCLK, FCLK, and PCLK are ICLK divided by 1.

Note 11.Value when the main clock continues oscillating at 12.5 MHz.
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Note 2. When specifying the main clock oscillator stabilization time, load the MOSCWTCR register with a stabilization time value that is
greater than the resonator-vendor-recommended value. When determining the main lock oscillation stabilization wait time, allow
an adequate margin (2 times is recommended) for the main clock oscillation stabilization time.

Start using the main clock in the main clock oscillation stabilization wait time (tMAINOSCWT) after setting up the main clock
oscillator for operation with the MOSCCR.MOSTP bit.
The indicated value is a reference value that is measured for an 8 MHz resonator.

Note 3. Sum of the main clock oscillation stabilization time and the PLL oscillation stabilization time.

Note 4. The indicated value is a reference value that is measured for an 8 MHz resonator.

Note 5. When specifying the sub-clock oscillation stabilization time, load the SOSCWTCR register with the resonator-vendor-
recommended stabilization time value minus 2 seconds. When determining the sub-clock oscillation stabilization wait time, allow
an adequate margin (2 times is recommended) for the sub-clock oscillation stabilization time. Start using the sub-clock in the
sub-clock oscillation stabilization wait time (tSUBOSCWT) after setting up the sub-clock oscillator for operation with the
SOSCCR.SOSTP or RCR3.RTCEN bit.

Note 6. There is no minimum or maximum value for 69-pin WLBGA.

Note 7. Characteristic value before mounting on the board for 69-pin WLBGA.
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Table 5,51  Bus Timing (3)

Conditions: VCC = AVCC0=1.62t0 1.8V, VSS = AVSSO = VREFL =VREFLO =0V,
fBCLK = 12 MHz (BCLK pin output frequency < 6 MHz), T, = —40 to +105°C, Vo = VCC % 0.5,

VoL =VCC x 0.5, [oy =—0.5 mA, Ig_. =0.5 mA, C_ =30 pF
When normal output is selected by the drive capacity register

Iltem Symbol Min. Max. Unit Test Conditions

Address delay time tap — 125 ns Figure 5.76 to
Byte control delay time tscp — 125 ns Figure 5.79

CS# delay time tcsp — 125 ns

RD# delay time trRsp — 125 ns

Read data setup time trRDs 85 — ns

Read data hold time tRDH 0 — ns

WR# delay time twrD — 125 ns

Write data delay time twpp — 125 ns

Write data hold time twoH 0 — ns

WAIT# setup time twrs 85 — ns Figure 5.80
WAIT# hold time tWTH 0 — ns
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Table 5.59

T, =-40to +105°C

Timing of On-Chip Peripheral Modules (5)
Conditions: VCC = AVCC0=2.7t05.5V, VSS = AVSS0 = VREFL = VREFL0O =0 V, fPCLKB = up to 32 MHz,

Item Symbol Min.*1.%2 Max. Unit Cor-:(;;t()ns

RIIC SCL input cycle time tscL 6 (12) x t)ceyc + 1300 — ns | Figure
(Ssl\t/la;g;rd mode, SCL input high pulse width tscLH 3 (6) * tjceyc + 300 — ns 598

SCL input low pulse width tscLL 3 (6) * tjjceyc + 300 — ns

SCL, SDA input rise time tsy — 1000 ns

SCL, SDA input fall time tst — 300 ns

SCL, SDA input spike pulse removal time tsp 0 1 (4) * tyceye ns

SDA input bus free time tsUE 3 (6) * tjjceyc + 300 — ns

Start condition input hold time tsTAH tiiceye + 300 — ns

Restart condition input setup time tsTas 1000 — ns

Stop condition input setup time tstos 1000 — ns

Data input setup time tspas ticeye + 50 — ns

Data input hold time tspaH 0 — ns

SCL, SDA capacitive load Cy — 400 pF
RIIC SCL input cycle time tseL 6 (12) X tyceye + 600 — ns | Figure
(Fast mode) SCL input high pulse width tsc | 3 (6)  tyceye + 300 — ns | %8

SCL input low pulse width tscLL 3 (6) * tjjceyc + 300 — ns

SCL, SDA input rise time tsr 20+ 0.1Cy 300 ns

SCL, SDA input fall time tst 20+ 0.1Cy 300 ns

SCL, SDA input spike pulse removal time tsp 0 1 (4) * tyceye ns

SDA input bus free time tsur 3 (6) * tjjceyc + 300 — ns

Start condition input hold time tsTAH tiiceye + 300 — ns

Restart condition input setup time tsTas 300 — ns

Stop condition input setup time tstos 300 — ns

Data input setup time tspas ticeye + 50 — ns

Data input hold time tspaH 0 — ns

SCL, SDA capacitive load Cp — 400 pF

Note: e t)ccyct RIC internal reference count clock (lICo) cycle
Note 1. The value in parentheses is used when the ICMR3.NF[1:0] bits are set to 11b while a digital filter is enabled with the ICFER.NFE

bits = 1.

Note 2. Cy indicates the total capacity of the bus line.
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Table 5.66

Sampling Time

Conditions: VCC = AVCCO =1.62t0 5.5V, VSS = AVSS0 = VREFL = VREFLO =0V, T, = -40to +105°C

Item

Symbol Typ.

Unit

Test Conditions

Sampling time

High-precision channel

Normal-precision channel

Ts 0.2 + 0.14 x RO (KQ)

0.35 + 0.14 x RO (KQ)

us

Figure 5.100

RO

RX210

I

ANi

Figure 5.100

Internal Equivalent Circuit of Analog Input Pin
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5.5

Table 5.67

D/A Conversion Characteristics

D/A Conversion Characteristics (1)

Conditions: VCC = AVCCO0=2.7t05.5V, VREFH = 2.7 V to AVCCO,

VSS = AVSSO0 = VREFL = VREFLO = 0 V, fPCLKB = up to 32 MHz, T, = —40 to +105°C

Item Min. Typ. Max. Unit Test Conditions
Resolution — — 10 Bit
Conversion time — — 3.0 us 20-pF capacitive load
Absolute accuracy — +3.0 +5.0 LSB 4-MQ resistive load
— — +4.0 LSB 8-MQ resistive load
RO output resistance — 4.1 — kQ

Table 5.68

D/A Conversion Characteristics (2)

Conditions: VCC = AVCCO0=2.7t05.5V, VREFH =1.8 V to AVCCO,

VSS = AVSSO0 = VREFL = VREFLO = 0 V, fPCLKB = up to 32 MHz, T, = —40 to +105°C

Item Min. Typ. Max. Unit Test Conditions
Resolution — — 10 Bit
Conversion time — — 10.0 ps 20-pF capacitive load
Absolute accuracy — +5.0 +6.0 LSB 4-MQ resistive load
— — +5.0 LSB 8-MQ resistive load
RO output resistance — 4.1 — kQ

5.6

Temperature Sensor Characteristics

Table 5.69 Temperature Sensor Characteristics
Conditions: VCC = AVCCO = VREFH0 = 1.8t0 5.5 V, VSS = AVSS0 = VREFL = VREFLO =0 V, T, = —40 to +105°C

Item Symbol Min. Typ. Max. Unit Test Conditions
Relative accuracy — — +1.0 — °C
Temperature slope 1.8<AVCCO<27 — — 7.27 — mV/°C | PGAGAIN = 00b
2.7<AVCCO0< 3.6 — 10.46 — PGAGAIN =01b
3.6 <AVCCO0<45 — 13.98 — PGAGAIN = 10b
45<AVCCO=55 — 21.65 — PGAGAIN = 11b
Output voltage (@ 25°C) — — 1.375 — \% VCC=36V
Temperature sensor start time tSTART — — 80 us Figure 5.102
Sampling time — 30 72 300 ps
PGA restart time trRsT PGA — — 40 us
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Notice

1. Descriptions of circuits, software and other related information in this document are provided only to illustrate the operation of semiconductor products and application examples. You are fully responsible for
the incorporation of these circuits, software, and information in the design of your equipment. Renesas Electronics assumes no responsibility for any losses incurred by you or third parties arising from the

use of these circuits, software, or information.

2. Renesas Electronics has used reasonable care in preparing the ir ion included in this , but Renesas Electronics does not warrant that such information is error free. Renesas Electronics
assumes no liability whatsoever for any damages incurred by you resulting from errors in or omissions from the information included herein.
3. Renesas Electronics does not assume any liability for infringement of patents, copyrights, or other intellectual property rights of third parties by or arising from the use of Renesas Electronics products or

technical information described in this document. No license, express, implied or otherwise, is granted hereby under any patents, copyrights or other intellectual property rights of Renesas Electronics or

others.

4. You should not alter, modify, copy, or otherwise misappropriate any Renesas Electronics product, whether in whole or in part. Renesas Electronics assumes no responsibility for any losses incurred by you or

third parties arising from such alteration, modification, copy or otherwise misappropriation of Renesas Electronics product.

5. Renesas Electronics products are classified according to the following two quality grades: "Standard" and "High Quality". The recommended applications for each Renesas Electronics product depends on

the product's quality grade, as indicated below.

"Standard": Computers; office equipment; communications test and ; audio and visual equipment; home electronic appliances; machine tools; personal electronic

equipment; and industrial robots etc.

"High Quality": Trar equipment , trains, ships, etc.); traffic control systems; anti-disaster systems; anti-crime systems; and safety equipment etc.

Renesas Electronics products are neither intended nor authorized for use in products or systems that may pose a direct threat to human life or bodily injury (artificial life support devices or systems, surgical
implantations etc.), or may cause serious property damages (nuclear reactor control systems, military equipment etc.). You must check the quality grade of each Renesas Electronics product before using it
in a particular application. You may not use any Renesas Electronics product for any application for which it is not intended. Renesas Electronics shall not be in any way liable for any damages or losses
incurred by you or third parties arising from the use of any Renesas Electronics product for which the product is not intended by Renesas Electronics.

6. You should use the Renesas products i in this within the range specified by Renesas Electronics, especially with respect to the maximum rating, operating supply voltage

range, movement power voltage range, heat radiation characteristics, installation and other product characteristics. Renesas Electronics shall have no liability for malfunctions or damages arising out of the

use of Renesas Electronics products beyond such specified ranges.

7. Although Renesas Electronics endeavors to improve the quality and reliability of its products, semiconductor products have specific ct
malfunctions under certain use conditions. Further, Renesas Electronics products are not subject to radiation resistance design. Please be sure to implement safety measures to guard them against the
possibility of physical injury, and injury or damage caused by fire in the event of the failure of a Renesas Electronics product, such as safety design for hardware and software including but not limited to

fire control and lion prevention, appropriate treatment for aging degradation or any other appropriate measures.

please evaluate the safety of the final products or systems manufactured by you.

8. Please contact a Renesas Electronics sales office for details as to environmental matters such as the environmental compatibility of each Renesas Electronics product. Please use Renesas Electronics

products in with all i laws and that regulate the inclusion or use of controlled substances, including without limitation, the EU RoHS Directive. Renesas Electronics assumes

no liability for damages or losses occurring as a result of your noncompliance with applicable laws and regulations.

9. Renesas Electronics products and technology may not be used for or incorporated into any products or systems whose manufacture, use, or sale is prohibited under any applicable domestic or foreign laws or
regulations. You should not use Renesas Electronics products or technology described in this document for any purpose relating to military applications or use by the military, including but not limited to the

development of weapons of mass destruction. When exporting the Renesas Electronics products or technology described in this document, you should comply with the applicable export control laws and

regulations and follow the procedures required by such laws and regulations.
10.

1)

contents and conditions set forth in this document, Renesas Electronics assumes no responsibility for any losses incurred by you or third parties as a result of unauthorized use of Renesas Electronics

products.

11. This document may not be reproduced or duplicated in any form, in whole or in part, without prior written consent of Renesas Electronics.

12. Please contact a Renesas Electronics sales office if you have any questions regarding the i ion contained in this or Renesas Electronics products, or if you have any other inquiries.

(Note 1) "Renesas Electronics” as used in this document means Renesas Electronics Corporation and also includes its majority-owned subsidiaries.

(Note 2) "Renesas Electronics product(s)" means any product developed or manufactured by or for Renesas Electronics.

Itis the responsibility of the buyer or distributor of Renesas Electronics products, who distributes, disposes of, or otherwise places the product with a third party, to notify such third party in advance of the

such as the of failure at a certain rate and

Because the evaluation of microcomputer software alone is very difficult,
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