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What is "Embedded - Microcontrollers"?
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within electronic devices to control various functions,
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Microcontrollers are crucial in modern electronics,
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range of applications.
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RX230 Group, RX231 Group 1. Overview

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

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

Chip versions

RX231 Group

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

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

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

RX230 Group

A: USB module not included

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

7: 384 Kbyte/64 Kbytes/8 Kbytes

6: 256 Kbytes/32 Kbytes/8 Kbytes

5: 128 Kbytes/32 Kbytes/8 Kbytes

Group name
31: RX231 Group
30: RX230 Group

Series name
RX200 Series

Type of memory
F: Flash memory version

Renesas MCU

Renesas semiconductor product

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

1. Overview
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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 (100-Pin LFQFP)".
Note 1. RX230: PHO, PH1, PH2, PH3
RX231: VSS_USB, USB0_DP, USB0_DM, VCC_USB
Figure 1.4 Pin Assignments of the 100-Pin LFQFP
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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
R01DS0261EJ0120 Rev.1.20 RENESAS Page 32 of 170
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RX230 Group, RX231 Group

3. Address Space

3.2 External Address Space

The external address space is divided into up to four CS areas (CSO to CS3), each corresponding to the CSn# signal
output from a CSn# (n = 0 to 3) pin. Figure 3.2 shows the address ranges corresponding to the individual CS areas (CS0

to CS3) in on-chip ROM disabled extended mode.

CS3 (16 Mbytes)

CS2 (16 Mbytes)

CS1 (16 Mbytes)

CSO0 (16 Mbytes)

0000 0000h RAM
0001 0000h Reserved area™
0008 0000h
Peripheral 1/O registers
0010 0000h
hor Reserved area*' =~
0500 0000h
0500 0000h
05FF FFFFh
0600 0000h
I External address space _J~
~T (CS area) ~T
06FF FFFFh
0700 0000h
0800 0000h -
\\._\
\\~
T~ O7FF FFFFh
Reserved area*'
FF00 0000h FFOO0 0000h
External address space*?
S area)
FFFF FFFFh FFFF FFFFh
Note 1. Reserved areas should not be accessed.
Note 2. The CSO0 area is disabled in on-chip ROM enabled extended mode.
In this mode, the address space for addresses above 1000 0000h is as shown in figure on this
section, Memory Map in Each Operating Mode.

Figure 3.2
(In On-Chip ROM Disabled Extended Mode)

Correspondence between External Address Spaces and CS Areas

R01DS0261EJ0120 Rev.1.20
Sep 28, 2018

RENESAS

Page 40 of 170



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/0 Registers (Address Order) (9/33)
Module Register Number Access Number of Access Cycles
Address Symbol Register Name Symbol of Bits Size ICLK > PCLK ICLK <PCLK
0008 90AAh  S12AD A/D Compare Function Window B Upper-Side Level Setting ADWINULB 16 16 2 or 3 PCLKB 2ICLK
Register
0008 90ACh  S12AD A/D Compare Function Window B Channel Status Register = ADCMPBSR 8 8 2 or 3 PCLKB 2 ICLK
0008 90BOh  S12AD A/D Data Storage Buffer Register 0 ADBUFO 16 16 2 or 3 PCLKB 2 ICLK
0008 90B2h  S12AD A/D Data Storage Buffer Register 1 ADBUF1 16 16 2 or 3 PCLKB 2ICLK
0008 90B4h  S12AD A/D Data Storage Buffer Register 2 ADBUF2 16 16 2 or 3 PCLKB 2 ICLK
0008 90B6h  S12AD A/D Data Storage Buffer Register 3 ADBUF3 16 16 2 or 3 PCLKB 2ICLK
0008 90B8h  S12AD A/D Data Storage Buffer Register 4 ADBUF4 16 16 2 or 3 PCLKB 2 ICLK
0008 90BAh  S12AD A/D Data Storage Buffer Register 5 ADBUF5 16 16 2 or 3 PCLKB 2ICLK
0008 90BCh  S12AD A/D Data Storage Buffer Register 6 ADBUF6 16 16 2 or 3 PCLKB 2 ICLK
0008 90BEh  S12AD A/D Data Storage Buffer Register 7 ADBUF7 16 16 2 or 3 PCLKB 2ICLK
0008 90COh  S12AD A/D Data Storage Buffer Register 8 ADBUF8 16 16 2 or 3 PCLKB 2 ICLK
0008 90C2h  S12AD A/D Data Storage Buffer Register 9 ADBUF9 16 16 2 or 3 PCLKB 2ICLK
0008 90C4h  S12AD A/D Data Storage Buffer Register 10 ADBUF10 16 16 2 or 3 PCLKB 2 ICLK
0008 90C6h  S12AD A/D Data Storage Buffer Register 11 ADBUF11 16 16 2 or 3 PCLKB 2ICLK
0008 90C8h  S12AD A/D Data Storage Buffer Register 12 ADBUF12 16 16 2 or 3 PCLKB 2 ICLK
0008 90CAh  S12AD A/D Data Storage Buffer Register 13 ADBUF13 16 16 2 or 3 PCLKB 2ICLK
0008 90CCh  S12AD A/D Data Storage Buffer Register 14 ADBUF14 16 16 2 or 3 PCLKB 2 ICLK
0008 90CEh  S12AD A/D Data Storage Buffer Register 15 ADBUF15 16 16 2 or 3 PCLKB 2ICLK
0008 90DOh  S12AD A/D Data Storage Buffer Enable Register ADBUFEN 8 8 2 or 3 PCLKB 2 ICLK
0008 90D2h  S12AD A/D Data Storage Buffer Pointer Register ADBUFPTR 8 8 2 or 3 PCLKB 2ICLK
0008 90DDh  S12AD A/D Sampling State Register L ADSSTRL 8 8 2 or 3 PCLKB 2 ICLK
0008 90DEh  S12AD A/D Sampling State Register T ADSSTRT 8 8 2 or 3 PCLKB 2ICLK
0008 90DFh  S12AD A/D Sampling State Register O ADSSTRO 8 8 2 or 3 PCLKB 2 ICLK
0008 90EOh  S12AD A/D Sampling State Register 0 ADSSTRO 8 8 2 or 3 PCLKB 2ICLK
0008 90E1h  S12AD A/D Sampling State Register 1 ADSSTR1 8 8 2 or 3 PCLKB 2 ICLK
0008 90E2h  S12AD A/D Sampling State Register 2 ADSSTR2 8 8 2 or 3 PCLKB 2ICLK
0008 90E3h  S12AD A/D Sampling State Register 3 ADSSTR3 8 8 2 or 3 PCLKB 2 ICLK
0008 90E4h  S12AD A/D Sampling State Register 4 ADSSTR4 8 8 2 or 3 PCLKB 2ICLK
0008 90E5h  S12AD A/D Sampling State Register 5 ADSSTR5 8 8 2 or 3 PCLKB 2 ICLK
0008 90E6h  S12AD A/D Sampling State Register 6 ADSSTR6 8 8 2 or 3 PCLKB 2ICLK
0008 90E7h  S12AD A/D Sampling State Register 7 ADSSTR7 8 8 2 or 3 PCLKB 2 ICLK
0008 A0OOh  SCIO Serial Mode Register SMR 8 8 2 or 3 PCLKB 2ICLK
0008 A001h  SCIO Bit Rate Register BRR 8 8 2 or 3 PCLKB 2 ICLK
0008 A002h  SCIO Serial Control Register SCR 8 8 2 or 3 PCLKB 2ICLK
0008 A003h  SCIO Transmit Data Register TDR 8 8 2 or 3 PCLKB 2 ICLK
0008 A004h  SCIO Serial Status Register SSR 8 8 2 or 3 PCLKB 2ICLK
0008 A00O5h  SCIO Receive Data Register RDR 8 8 2 or 3 PCLKB 2 ICLK
0008 A0O6h  SCIO Smart Card Mode Register SCMR 8 8 2 or 3 PCLKB 2ICLK
0008 A007h  SCIO Serial Extended Mode Register SEMR 8 8 2 or 3 PCLKB 2 ICLK
0008 A008h  SCIO Noise Filter Setting Register SNFR 8 8 2 or 3 PCLKB 2ICLK
0008 A00OSh  SCIO 12C Mode Register 1 SIMR1 8 8 2 or 3 PCLKB 2 ICLK
0008 AOOAh  SCIO 12C Mode Register 2 SIMR2 8 8 2 or 3 PCLKB 2 ICLK
0008 A0OBh  SCIO I2C Mode Register 3 SIMR3 8 8 2 or 3 PCLKB 2 ICLK
0008 AOOCh  SCIO 12C Status Register SISR 8 8 2 or 3 PCLKB 2 ICLK
0008 AOODh  SCIO SPI Mode Register SPMR 8 8 2 or 3 PCLKB 2 ICLK
0008 AOOEh  SCIO Transmit Data Register HL TDRHL 16 16 4 or 5 PCLKB 2ICLK
0008 AOOEh  SCIO Transmit Data Register H TDRH 8 8 2 or 3 PCLKB 2 ICLK
0008 AOOFh  SCIO Transmit Data Register L TDRL 8 8 2 or 3 PCLKB 2ICLK
0008 A010h  SCIO Receive Data Register HL RDRHL 16 16 4 or 5 PCLKB 2 ICLK
0008 A010h  SCIO Receive Data Register H RDRH 8 8 2 or 3 PCLKB 2ICLK
0008 A011h SCI0 Receive Data Register L RDRL 8 8 2 or 3 PCLKB 2 ICLK

RO1DS0261EJ0120 Rev.1.20
Sep 28, 2018

ENESAS

Page 51 of 170



RX230 Group, RX231 Group

4. 1/0 Registers

Table 4.1 List of I/0 Registers (Address Order) (11/33)
Module Register Number Access Number of Access Cycles
Address Symbol Register Name Symbol of Bits Size ICLK > PCLK ICLK <PCLK
0008 AOC9h  SCI6 12C Mode Register 1 SIMRA1 8 8 2 or 3 PCLKB 2ICLK
0008 AOCAh  SCI6 12C Mode Register 2 SIMR2 8 8 2 or 3 PCLKB 2ICLK
0008 AOCBh  SCI6 12C Mode Register 3 SIMR3 8 8 2 or 3 PCLKB 2ICLK
0008 AOCCh  SCl6 12C Status Register SISR 8 8 2 or 3 PCLKB 2ICLK
0008 AOCDh  SCI6 SPI Mode Register SPMR 8 8 2 or 3 PCLKB 2ICLK
0008 AOCEh  SCI6 Transmit Data Register HL TDRHL 16 16 4 or 5 PCLKB 2ICLK
0008 AOCEh  SCI6 Transmit Data Register H TDRH 8 8 2 or 3 PCLKB 2ICLK
0008 AOCFh  SCl6 Transmit Data Register L TDRL 8 8 2 or 3 PCLKB 2ICLK
0008 AODOh  SCI6 Receive Data Register HL RDRHL 16 16 4 or 5 PCLKB 2ICLK
0008 AODOh  SCI6 Receive Data Register H RDRH 8 8 2 or 3 PCLKB 2ICLK
0008 AOD1h  SCI6 Receive Data Register L RDRL 8 8 2 or 3 PCLKB 2ICLK
0008 AOD2h  SCI6 Modulation Duty Register MDDR 8 8 2 or 3 PCLKB 2ICLK
0008 A100h  SCI8 Serial Mode Register SMR 8 8 2 or 3 PCLKB 2ICLK
0008 A101h  SCI8 Bit Rate Register BRR 8 8 2 or 3 PCLKB 2ICLK
0008 A102h  SCI8 Serial Control Register SCR 8 8 2 or 3 PCLKB 2ICLK
0008 A103h  SCI8 Transmit Data Register TDR 8 8 2 or 3 PCLKB 2 ICLK
0008 A104h  SCI8 Serial Status Register SSR 8 8 2 or 3 PCLKB 2ICLK
0008 A105h  SCI8 Receive Data Register RDR 8 8 2 or 3 PCLKB 2 ICLK
0008 A106h  SCI8 Smart Card Mode Register SCMR 8 8 2 or 3 PCLKB 2ICLK
0008 A107h  SCI8 Serial Extended Mode Register SEMR 8 8 2 or 3 PCLKB 2ICLK
0008 A108h  SCI8 Noise Filter Setting Register SNFR 8 8 2 or 3 PCLKB 2ICLK
0008 A109h  SCI8 12C Mode Register 1 SIMR1 8 8 2 or 3 PCLKB 2ICLK
0008 A10Ah  SCI8 12C Mode Register 2 SIMR2 8 8 2 or 3 PCLKB 2ICLK
0008 A10Bh  SCI8 12C Mode Register 3 SIMR3 8 8 2 or 3 PCLKB 2ICLK
0008 A10Ch  SCI8 12C Status Register SISR 8 8 2 or 3 PCLKB 2ICLK
0008 A10Dh  SCI8 SPI Mode Register SPMR 8 8 2 or 3 PCLKB 2ICLK
0008 A10Eh  SCI8 Transmit Data Register HL TDRHL 16 16 4 or 5 PCLKB 2ICLK
0008 A10Eh  SCI8 Transmit Data Register H TDRH 8 8 2 or 3 PCLKB 2ICLK
0008 A10Fh  SCI8 Transmit Data Register L TDRL 8 8 2 or 3 PCLKB 2ICLK
0008 A110h SCI8 Receive Data Register HL RDRHL 16 16 4 or 5 PCLKB 2ICLK
0008 A110h SCI8 Receive Data Register H RDRH 8 8 2 or 3 PCLKB 2ICLK
0008 A111h SCi8 Receive Data Register L RDRL 8 8 2 or 3 PCLKB 2ICLK
0008 A112h SCI8 Modulation Duty Register MDDR 8 8 2 or 3 PCLKB 2ICLK
0008 A120h  SCI9 Serial Mode Register SMR 8 8 2 or 3 PCLKB 2ICLK
0008 A121h  SCI9 Bit Rate Register BRR 8 8 2 or 3 PCLKB 2ICLK
0008 A122h  SCI9 Serial Control Register SCR 8 8 2 or 3 PCLKB 2ICLK
0008 A123h  SCI9 Transmit Data Register TDR 8 8 2 or 3 PCLKB 2ICLK
0008 A124h  SCI9 Serial Status Register SSR 8 8 2 or 3 PCLKB 2ICLK
0008 A125h  SCI9 Receive Data Register RDR 8 8 2 or 3 PCLKB 2ICLK
0008 A126h  SCI9 Smart Card Mode Register SCMR 8 8 2 or 3 PCLKB 2ICLK
0008 A127h  SCI9 Serial Extended Mode Register SEMR 8 8 2 or 3 PCLKB 2ICLK
0008 A128h  SCI9 Noise Filter Setting Register SNFR 8 8 2 or 3 PCLKB 2ICLK
0008 A129h  SCI9 12C Mode Register 1 SIMRA1 8 8 2 or 3 PCLKB 2ICLK
0008 A12Ah  SCI9 12C Mode Register 2 SIMR2 8 8 2 or 3 PCLKB 2ICLK
0008 A12Bh  SCI9 12C Mode Register 3 SIMR3 8 8 2 or 3 PCLKB 2ICLK
0008 A12Ch  SCI9 12C Status Register SISR 8 8 2 or 3 PCLKB 2ICLK
0008 A12Dh  SCI9 SPI Mode Register SPMR 8 8 2 or 3 PCLKB 2ICLK
0008 A12Eh  SCI9 Transmit Data Register HL TDRHL 16 16 4 or 5 PCLKB 2ICLK
0008 A12Eh  SCI9 Transmit Data Register H TDRH 8 8 2 or 3 PCLKB 2ICLK
0008 A12Fh  SCI9 Transmit Data Register L TDRL 8 8 2 or 3 PCLKB 2ICLK
0008 A130h  SCI9 Receive Data Register HL RDRHL 16 16 4 or 5 PCLKB 2ICLK
0008 A130h  SCI9 Receive Data Register H RDRH 8 8 2 or 3 PCLKB 2ICLK
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RX230 Group, RX231 Group

4. 1/0 Registers

Table 4.1 List of I/0 Registers (Address Order) (19/33)
Module Register Number Access Number of Access Cycles
Address Symbol Register Name Symbol of Bits Size ICLK > PCLK ICLK <PCLK
0008 C1B3h  MPC PE3 Pin Function Control Register PE3PFS 8 8 2 or 3 PCLKB 2ICLK
0008 C1B4h  MPC PE4 Pin Function Control Register PE4PFS 8 8 2 or 3 PCLKB 2 ICLK
0008 C1B5h  MPC PES5 Pin Function Control Register PES5SPFS 8 8 2 or 3 PCLKB 2ICLK
0008 C1B6h  MPC PES6 Pin Function Control Register PE6PFS 8 8 2 or 3 PCLKB 2 ICLK
0008 C1B7h  MPC PE7 Pin Function Control Register PE7PFS 8 8 2 or 3 PCLKB 2ICLK
0008 C1C8h  MPC PHO Pin Function Control Register PHOPFS 8 8 2 or 3 PCLKB 2 ICLK
0008 C1C9%h MPC PH1 Pin Function Control Register PH1PFS 8 8 2 or 3 PCLKB 2ICLK
0008 C1CAh  MPC PH2 Pin Function Control Register PH2PFS 8 8 2 or 3 PCLKB 2 ICLK
0008 C1CBh MPC PH3 Pin Function Control Register PH3PFS 8 8 2 or 3 PCLKB 2ICLK
0008 C1D3h  MPC PJ3 Pin Function Control Register PJ3PFS 8 8 2 or 3 PCLKB 2 ICLK
0008 C290h  SYSTEM Reset Status Register 0 RSTSRO 8 8 4 or 5 PCLKB 2or3ICLK
0008 C291h  SYSTEM Reset Status Register 1 RSTSR1 8 8 4 or 5 PCLKB 2 or3ICLK
0008 C293h  SYSTEM Main Clock Oscillator Forced Oscillation Control Register MOFCR 8 8 4 or 5 PCLKB 2 or 3ICLK
0008 C297h  SYSTEM Voltage Monitoring Circuit Control Register LVCMPCR 8 8 4 or 5 PCLKB 2or3ICLK
0008 C298h  SYSTEM Voltage Detection Level Select Register LVDLVLR 8 8 4 or 5 PCLKB 2 or 3ICLK
0008 C29Ah  SYSTEM Voltage Monitoring 1 Circuit Control Register 0 LVD1CRO 8 8 4 or 5 PCLKB 20r3ICLK
0008 C29Bh  SYSTEM Voltage Monitoring 2 Circuit Control Register 0 LVD2CRO 8 8 4 or 5 PCLKB 2 or 3ICLK
0008 C29Dh  SYSTEM VBATT Control Register VBATTCR 8 8 4 or 5 PCLKB 2 or3ICLK
0008 C29Eh  SYSTEM VBATT Status Register VBATTSR 8 8 4 or 5 PCLKB 2or3ICLK
0008 C29Fh  SYSTEM VBATT Pin Voltage Drop Detection Interrupt Control VBTLVDICR 8 8 4 or 5 PCLKB 2or3ICLK
Register
0008 C400h  RTC 64-Hz Counter R64CNT 8 8 2 or 3 PCLKB 2ICLK
0008 C402h  RTC Second Counter RSECCNT 8 8 2 or 3 PCLKB 2ICLK
0008 C402h  RTC Binary Counter 0 BCNTO 8 8 2 or 3 PCLKB 2ICLK
0008 C404h  RTC Minute Counter RMINCNT 8 8 2 or 3 PCLKB 2 ICLK
0008 C404h  RTC Binary Counter 1 BCNT1 8 8 2 or 3 PCLKB 2ICLK
0008 C406h  RTC Hour Counter RHRCNT 8 8 2 or 3 PCLKB 2ICLK
0008 C406h  RTC Binary Counter 2 BCNT2 8 8 2 or 3 PCLKB 2ICLK
0008 C408h  RTC Day-of-Week Counter RWKCNT 8 8 2 or 3 PCLKB 2ICLK
0008 C408h RTC Binary Counter 3 BCNT3 8 8 2 or 3 PCLKB 2ICLK
0008 C40Ah  RTC Date Counter RDAYCNT 8 8 2 or 3 PCLKB 2 ICLK
0008 C40Ch RTC Month Counter RMONCNT 8 8 2 or 3 PCLKB 2ICLK
0008 C40Eh  RTC Year Counter RYRCNT 16 16 2 or 3 PCLKB 2ICLK
0008 C410h  RTC Second Alarm Register RSECAR 8 8 2 or 3 PCLKB 2ICLK
0008 C410h  RTC Binary Counter 0 Alarm Register BCNTOAR 8 8 2 or 3 PCLKB 2 ICLK
0008 C412h  RTC Minute Alarm Register RMINAR 8 8 2 or 3 PCLKB 2ICLK
0008 C412h  RTC Binary Counter 1 Alarm Register BCNT1AR 8 8 2 or 3 PCLKB 2ICLK
0008 C414h  RTC Hour Alarm Register RHRAR 8 8 2 or 3 PCLKB 2ICLK
0008 C414h  RTC Binary Counter 2 Alarm Register BCNT2AR 8 8 2 or 3 PCLKB 2ICLK
0008 C416h  RTC Day-of-Week Alarm Register RWKAR 8 8 2 or 3 PCLKB 2ICLK
0008 C416h  RTC Binary Counter 3 Alarm Register BCNT3AR 8 8 2 or 3 PCLKB 2 ICLK
0008 C418h  RTC Date Alarm Register RDAYAR 8 8 2 or 3 PCLKB 2ICLK
0008 C418h  RTC Binary Counter 0 Alarm Enable Register BCNTOAER 8 8 2 or 3 PCLKB 2ICLK
0008 C41Ah  RTC Month Alarm Register RMONAR 8 8 2 or 3 PCLKB 2ICLK
0008 C41Ah  RTC Binary Counter 1 Alarm Enable Register BCNT1AER 8 8 2 or 3 PCLKB 2ICLK
0008 C41Ch RTC Year Alarm Register RYRAR 16 16 2 or 3 PCLKB 2ICLK
0008 C41Ch RTC Binary Counter 2 Alarm Enable Register BCNT2AER 16 16 2 or 3 PCLKB 2ICLK
0008 C41Eh  RTC Year Alarm Enable Register RYRAREN 8 8 2 or 3 PCLKB 2ICLK
0008 C41Eh  RTC Binary Counter 3 Alarm Enable Register BCNT3AER 8 8 2 or 3 PCLKB 2ICLK
0008 C422h  RTC RTC Control Register 1 RCR1 8 8 2 or 3 PCLKB 2 ICLK
0008 C424h  RTC RTC Control Register 2 RCR2 8 8 2 or 3 PCLKB 2 ICLK
0008 C426h  RTC RTC Control Register 3 RCR3 8 8 2 or 3 PCLKB 2ICLK
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Table 4.1 List of I/0 Registers (Address Order) (30/33)

Number of Access Cycles

Module Register Number Access

Address Symbol Register Name Symbol of Bits Size ICLK > PCLK ICLK <PCLK
000A 85EAh  RSCANO Transmit/Receive FIFO Access Register 0CH CFDF10 16 16 2 or 3 PCLKB 2ICLK
000A 85EAh  RSCAN RAM Test Register 53 RPGACC53 16 16 2 or 3 PCLKB 2ICLK
000A 85ECh  RSCANO Transmit/Receive FIFO Access Register 0ODL CFDF20 16 16 2 or 3 PCLKB 2ICLK
000A 85ECh  RSCAN RAM Test Register 54 RPGACC54 16 16 2 or 3 PCLKB 2ICLK
000A 85EEh  RSCANO Transmit/Receive FIFO Access Register 0DH CFDF30 16 16 2 or 3 PCLKB 2ICLK
000A 85EEh  RSCAN RAM Test Register 55 RPGACC55 16 16 2 or 3 PCLKB 2ICLK
000A 85FOh  RSCAN RAM Test Register 56 to RAM Test Register 63 RPGACCS56 to 16 16 2 or 3 PCLKB 2ICLK
to RPGACC63

000A 85FEh

000A 8600h  RSCANO Transmit Buffer Register OAL TMIDLO 16 16 2 or 3 PCLKB 2 ICLK
000A 8600h  RSCAN RAM Test Register 64 RPGACC64 16 16 2 or 3 PCLKB 2ICLK
000A 8602h  RSCANO Transmit Buffer Register 0AH TMIDHO 16 16 2 or 3 PCLKB 2ICLK
000A 8602h  RSCAN RAM Test Register 65 RPGACC65 16 16 2 or 3 PCLKB 2ICLK
000A 8604h  RSCAN RAM Test Register 66 RPGACC66 16 16 2 or 3 PCLKB 2ICLK
000A 8606h ~ RSCANO Transmit Buffer Register 0BH TMPTRO 16 16 2 or 3 PCLKB 2ICLK
000A 8606h  RSCAN RAM Test Register 67 RPGACC67 16 16 2 or 3 PCLKB 2ICLK
000A 8608h  RSCANO Transmit Buffer Register 0CL TMDFO00 16 16 2 or 3 PCLKB 2ICLK
000A 8608h  RSCAN RAM Test Register 68 RPGACC68 16 16 2 or 3 PCLKB 2 ICLK
000A 860Ah  RSCANO Transmit Buffer Register 0CH TMDF10 16 16 2 or 3 PCLKB 2ICLK
000A 860Ah  RSCAN RAM Test Register 69 RPGACC69 16 16 2 or 3 PCLKB 2 ICLK
000A 860Ch  RSCANO Transmit Buffer Register ODL TMDF20 16 16 2 or 3 PCLKB 2ICLK
000A 860Ch  RSCAN RAM Test Register 70 RPGACC70 16 16 2 or 3 PCLKB 2 ICLK
000A 860Eh  RSCANO Transmit Buffer Register 0DH TMDF30 16 16 2 or 3 PCLKB 2ICLK
000A 860Eh  RSCAN RAM Test Register 71 RPGACC71 16 16 2 or 3 PCLKB 2 ICLK
000A 8610h  RSCANO Transmit Buffer Register 1AL TMIDL1 16 16 2 or 3 PCLKB 2ICLK
000A 8610h  RSCAN RAM Test Register 72 RPGACCT72 16 16 2 or 3 PCLKB 2 ICLK
000A 8612h  RSCANO Transmit Buffer Register 1AH TMIDH1 16 16 2 or 3 PCLKB 2ICLK
000A 8612h  RSCAN RAM Test Register 73 RPGACC73 16 16 2 or 3 PCLKB 2 ICLK
000A 8614h  RSCAN RAM Test Register 74 RPGACC74 16 16 2 or 3 PCLKB 2ICLK
000A 8616h  RSCANO Transmit Buffer Register 1BH TMPTRA1 16 16 2 or 3 PCLKB 2ICLK
000A 8616h  RSCAN RAM Test Register 75 RPGACC75 16 16 2 or 3 PCLKB 2ICLK
000A 8618h  RSCANO Transmit Buffer Register 1CL TMDFO1 16 16 2 or 3 PCLKB 2ICLK
000A 8618h  RSCAN RAM Test Register 76 RPGACC76 16 16 2 or 3 PCLKB 2ICLK
000A 861Ah  RSCANO Transmit Buffer Register 1CH TMDF11 16 16 2 or 3 PCLKB 2ICLK
000A 861Ah  RSCAN RAM Test Register 77 RPGACC77 16 16 2 or 3 PCLKB 2 ICLK
000A 861Ch  RSCANO Transmit Buffer Register 1DL TMDF21 16 16 2 or 3 PCLKB 2ICLK
000A 861Ch  RSCAN RAM Test Register 78 RPGACC78 16 16 2 or 3 PCLKB 2 ICLK
000A 861Eh  RSCANO Transmit Buffer Register 1DH TMDF31 16 16 2 or 3 PCLKB 2ICLK
000A 861Eh  RSCAN RAM Test Register 79 RPGACC79 16 16 2 or 3 PCLKB 2 ICLK
000A 8620h  RSCANO Transmit Buffer Register 2AL TMIDL2 16 16 2 or 3 PCLKB 2ICLK
000A 8620h  RSCAN RAM Test Register 80 RPGACC80 16 16 2 or 3 PCLKB 2 ICLK
000A 8622h  RSCANO Transmit Buffer Register 2AH TMIDH2 16 16 2 or 3 PCLKB 2ICLK
000A 8622h  RSCAN RAM Test Register 81 RPGACC81 16 16 2 or 3 PCLKB 2 ICLK
000A 8624h  RSCAN RAM Test Register 82 RPGACC82 16 16 2 or 3 PCLKB 2ICLK
000A 8626h  RSCANO Transmit Buffer Register 2BH TMPTR2 16 16 2 or 3 PCLKB 2ICLK
000A 8626h ~ RSCAN RAM Test Register 83 RPGACC83 16 16 2 or 3 PCLKB 2ICLK
000A 8628h  RSCANO Transmit Buffer Register 2CL TMDF02 16 16 2 or 3 PCLKB 2ICLK
000A 8628h  RSCAN RAM Test Register 84 RPGACC84 16 16 2 or 3 PCLKB 2ICLK
000A 862Ah  RSCANO Transmit Buffer Register 2CH TMDF12 16 16 2 or 3 PCLKB 2ICLK
000A 862Ah  RSCAN RAM Test Register 85 RPGACC85 16 16 2 or 3 PCLKB 2ICLK
000A 862Ch  RSCANO Transmit Buffer Register 2DL TMDF22 16 16 2 or 3 PCLKB 2ICLK
000A 862Ch  RSCAN RAM Test Register 86 RPGACC86 16 16 2 or 3 PCLKB 2ICLK
000A 862Eh  RSCANO Transmit Buffer Register 2DH TMDF32 16 16 2 or 3 PCLKB 2 ICLK
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4. 1/0 Registers

Table 4.1 List of I/0 Registers (Address Order) (32/33)
Module Register Number Access Number of Access Cycles
Address Symbol Register Name Symbol of Bits Size ICLK > PCLK ICLK <PCLK
000D 0A34h  MTU Timer Dead Time Enable Register TDER 8 8 2 or 3 PCLKA 2|ICLK
000D 0A36h MTU Timer Output Level Buffer Register TOLBR 8 8 2 or 3 PCLKA 2 ICLK
000D 0A38h  MTU3 Timer Buffer Operation Transfer Mode Register TBTM 8 8 2 or 3 PCLKA 2ICLK
000D 0A39%h MTU4 Timer Buffer Operation Transfer Mode Register TBTM 8 8 2 or 3 PCLKA 2 ICLK
000D 0A40h  MTU4 Timer A/D Converter Start Request Control Register TADCR 16 16 2 or 3 PCLKA 2ICLK
000D 0A44h  MTU4 Timer A/D Converter Start Request Cycle Set Register A TADCORA 16 16 2 or 3 PCLKA 2 ICLK
000D 0A46h  MTU4 Timer A/D Converter Start Request Cycle Set Register B TADCORB 16 16 2 or 3 PCLKA 2ICLK
000D 0A48h  MTU4 Timer A/D Converter Start Request Cycle Set Buffer TADCOBRA 16 16 2 or 3 PCLKA 2 ICLK
Register A
000D 0A4Ah  MTU4 Timer A/D Converter Start Request Cycle Set Buffer TADCOBRB 16 16 2 or 3 PCLKA 2ICLK
Register B
000D 0A60h  MTU Timer Waveform Control Register TWCR 8 8,16 2 or 3 PCLKA 2ICLK
000D 0A80h  MTU Timer Start Register TSTR 8 8,16 2 or 3 PCLKA 2ICLK
000D 0A81h  MTU Timer Synchronous Register TSYR 8 8,16 2 or 3 PCLKA 2ICLK
000D 0A84h  MTU Timer Read/Write Enable Register TRWER 8 8,16 2 or 3 PCLKA 2ICLK
000D 0A90h  MTUO Noise Filter Control Register NFCR 8 8,16 2 or 3 PCLKA 2ICLK
000D 0A91h  MTU1 Noise Filter Control Register NFCR 8 8,16 2 or 3 PCLKA 2ICLK
000D 0A92h  MTU2 Noise Filter Control Register NFCR 8 8,16 2 or 3 PCLKA 2ICLK
000D 0A93h  MTU3 Noise Filter Control Register NFCR 8 8,16 2 or 3 PCLKA 2ICLK
000D 0A94h  MTU4 Noise Filter Control Register NFCR 8 8,16 2 or 3 PCLKA 2ICLK
000D 0A95h  MTU5 Noise Filter Control Register NFCR 8 8,16 2 or 3 PCLKA 2ICLK
000D 0BOOh  MTUO Timer Control Register TCR 8 8 2 or 3 PCLKA 2ICLK
000D 0BO1h ~ MTUO Timer Mode Register TMDR 8 8 2 or 3 PCLKA 2ICLK
000D 0BO2h  MTUO Timer I/O Control Register H TIORH 8 8 2 or 3 PCLKA 2ICLK
000D 0BO3h  MTUO Timer 1/O Control Register L TIORL 8 8 2 or 3 PCLKA 2ICLK
000D 0BO4h  MTUO Timer Interrupt Enable Register TIER 8 8 2 or 3 PCLKA 2ICLK
000D 0BO5Sh ~ MTUO Timer Status Register TSR 8 8 2 or 3 PCLKA 2ICLK
000D 0BO6h ~ MTUO Timer Counter TCNT 16 16 2 or 3 PCLKA 2ICLK
000D 0B0O8h  MTUO Timer General Register A TGRA 16 16 2 or 3 PCLKA 2ICLK
000D 0BOAh  MTUO Timer General Register B TGRB 16 16 2 or 3 PCLKA 2ICLK
000D 0BOCh  MTUO Timer General Register C TGRC 16 16 2 or 3 PCLKA 2ICLK
000D OBOEh  MTUO Timer General Register D TGRD 16 16 2 or 3 PCLKA 2ICLK
000D 0B20h ~ MTUO Timer General Register E TGRE 16 16 2 or 3 PCLKA 2ICLK
000D 0B22h  MTUO Timer General Register F TGRF 16 16 2 or 3 PCLKA 2ICLK
000D 0B24h  MTUO Timer Interrupt Enable Register 2 TIER2 8 8 2 or 3 PCLKA 2 ICLK
000D 0B26h  MTUO Timer Buffer Operation Transfer Mode Register TBTM 8 8 2 or 3 PCLKA 2ICLK
000D 0B80h  MTU1 Timer Control Register TCR 8 8 2 or 3 PCLKA 2 ICLK
000D 0B81h ~ MTU1 Timer Mode Register TMDR 8 8 2 or 3 PCLKA 2ICLK
000D 0B82h  MTU1 Timer 1/O Control Register TIOR 8 8 2 or 3 PCLKA 2ICLK
000D 0B84h  MTU1 Timer Interrupt Enable Register TIER 8 8 2 or 3 PCLKA 2ICLK
000D 0B85h  MTU1 Timer Status Register TSR 8 8 2 or 3 PCLKA 2 ICLK
000D 0B86h  MTU1 Timer Counter TCNT 16 16 2 or 3 PCLKA 2ICLK
000D 0B88h  MTU1 Timer General Register A TGRA 16 16 2 or 3 PCLKA 2 ICLK
000D 0B8Ah  MTU1 Timer General Register B TGRB 16 16 2 or 3 PCLKA 2ICLK
000D 0B9Oh  MTU1 Timer Input Capture Control Register TICCR 8 8 2 or 3 PCLKA 2 ICLK
000D 0COOh  MTU2 Timer Control Register TCR 8 8 2 or 3 PCLKA 2ICLK
000D 0COth  MTU2 Timer Mode Register TMDR 8 8 2 or 3 PCLKA 2 ICLK
000D 0C02h  MTU2 Timer 1/O Control Register TIOR 8 8 2 or 3 PCLKA 2ICLK
000D 0C04h  MTU2 Timer Interrupt Enable Register TIER 8 8 2 or 3 PCLKA 2 ICLK
000D 0CO5h  MTU2 Timer Status Register TSR 8 8 2 or 3 PCLKA 2ICLK
000D 0CO6h  MTU2 Timer Counter TCNT 16 16 2 or 3 PCLKA 2ICLK
000D 0C08h  MTU2 Timer General Register A TGRA 16 16 2 or 3 PCLKA 2ICLK
000D 0COAh  MTU2 Timer General Register B TGRB 16 16 2 or 3 PCLKA 2 ICLK
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5. Electrical Characteristics

Table 5.8 DC Characteristics (6)

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

Item Symbol | Typ.*3 Max. Unit Test Conditions
Supply Software standby | T, =25°C lec 0.8 3.7 A
current*! | mode*2 T, =55C 12 23
T,=85°C 35 18.6
T,=105°C 7.9 45.2
Increment for IWDT operation 0.4 —
Increment for LPT operation 0.4 — Use IWDT-Dedicated On-Chip Oscillator for
clock source
Increment for RTC operation*4 0.4 — RCR3.RTCDVJ[2:0] set to low drive capacity
1.2 — RCR3.RTCDV[2:0] set to normal drive

capacity

Note 1. Supply current values are with all output pins unloaded and all input pull-up MOSs in the off state.
Note 2. The IWDT, LVD, and CMPB are stopped.

Note 3. When VCC is 3.3 V.

Note 4. This increment includes the oscillation circuit.

100 T
|
|
|
|
PR B cesseesqsessesesmeey b e TF =105°C™
TL = 85°C™
10 T‘p = 105°C"
—_— i
—_ |
3 T% =85°C"
Q |
e Ta =55°C*
T% =55°C"
1 Th =25°C?
e —— \ Ta=25°C"
0.1
1.5 2 25 3 3.5 4 45 5 5.5 6
VCC (V)
Ta=25°C" Ta=55°C" Ta=85°C" Ta=105°C"
------- Ta=25°C? Ta =55°C? Ta=85°C? cveeees Ta=105°C™
Note 1. Indicates the average of the typical samples through actual measurement during product evaluation.
Note 2. Indicates the average of the upper-limit samples through actual measurement during product evaluation.

Figure 5.4 Voltage Dependency in Software Standby Mode (Reference Data)
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100

10

ICC (UA)

_________________________ /
0.1
-40 -20 0 20 40 60 80 100
Ta (°C)
Average value of the tested middle samples during product evaluation.
------- Average value of the tested upper-limit samples during product evaluation.
Figure 5.5 Temperature Dependency in Software Standby Mode (Reference Data)

Table 5.9 DC Characteristics (7)
Conditions: 1.8V <VCC =VCC_USB =AVCC0<5.5V,VSS=AVSS0=VSS_USB=0V, T,=-40to +105°C

ltem Symbol Typ. Max. Unit Test Conditions
Supply RTC operation T,=25°C lcc 0.8 — pA VBATT =2.0V
current*! | when VCC is off T,=55C 09 — RCR3.RTCDVJ[2:0] set to low drive capacity
T,=85°C 1.0 —
T,=105°C 1.2 —
T,=25°C 0.9 — VBATT =3.3V
T,=55°C 10 — RCR3.RTCDV[2:0] set to low drive capacity
T,=85°C 1.1 —
T,=105°C 1.3 —
T,=25°C 1.5 — VBATT =2.0V
T,=55°C 18 — (I?:;Fa%ii.tF;TCDV[Z.O] set to normal drive
T,=85°C 21 —
T,=105°C 2.4 —
T,=25°C 1.6 — VBATT =3.3V
T,=55C 19 — S:;I:SSTCDV[Z.O] set to normal drive
T,=85°C 22 —
T,=105°C 25 —

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.
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5.2.2 Normal 1/0 Pin Output Characteristics (2)

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

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

Figure 5.13 Vou/VoL and Ign/loL Voltage Characteristics at T, = 25°C When High-Drive Output is Selected
(Reference Data)

lon/loL V8 Von/Vor

16

12 Ta=-40"C
/ Ta=25°C
L — Ta=105°C

A,///

<
E
_6 0 /
=
5
< _—
7 g
Ta=105°C //
8 —— /
Ta=25°C
12 [Fa=a0c
-16
0 0.2 0.4 0.6 0.8 1 1.2 14 1.6 1.8 2
Von/Vo [V]

Figure 5.14 Von/VoL and lgy/lo. Temperature Characteristics at VCC = 1.8 V When High-Drive Output is
Selected (Reference Data)
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SOSCCR.SOSTP \

Sub-clock oscillator output
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Figure 5.30

Sub-Clock Oscillation Start Timing
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Byte-write strobe mode

1-write strobe mode

Common to byte-write strobe mode and
1-write strobe mode

WR1#, WRO#, WR# (Write)

D15 to DO (Write)

Be sure to specify WDON and WDOFF as at least one cycle of BCLK.

CSWWAIT:2
WRON:1
WDON: 1"
CSWOFF:2
CSON:0 WDOFF:1"
TW1 TW2 Tend Tn1 Tn2
s\ f (U R A

[« tAD [ — tAD
«—{ tap le—>| taD
<> tBCD N tBCD
<> tcsp «—{ tcsp

tWRD tWRD

In——
twop
[ twon

Figure 5.39

External Bus Timing/Normal Write Cycle (Bus Clock Synchronization)
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5. Electrical Characteristics

Table 5.40 Timing of On-Chip Peripheral Modules (3)
Conditions: 1.8V <VCC =VCC_USB =AVCC0<5.5V,VSS =AVSS0=VSS_USB=0V, T,=-40to +105°C
ltem Symbol Min. Max. Unit*t c:orT;fitons
Simple | SCK clock cycle output (master) tspeyc 4 65536 tpeye Figure 5.54
SPI SCK clock cycle input (slave) 6 65536 treyc
SCK clock high pulse width tspckwH 0.4 0.6 tspeye
SCK clock low pulse width tspckwL 0.4 0.6 tspeye
SCK clock rise/fall time tspckr tspeks — 20 ns
Data input setup time (master) 2.7 V or above tsy 65 — ns Figure 5.55,
1.8 V or above 95 — Figure 5.56
Data input setup time (slave) 40 —
Data input hold time ty 40 —_ ns
SSL input setup time tLeaD 3 — tspeyc
SSL input hold time tac — tspeye
Data output delay time (master) top — 40 ns
Data output delay time (slave) 2.7V or above — 65
1.8 V or above — 100
Data output hold time (master) 2.7 V or above ton -10 — ns
1.8 V or above -20 —
Data output hold time (slave) -10 —
Data rise/fall time tor tof — 20 ns
SSL input rise/fall time tssip tssif — 20 ns
Slave access time tsa — 6 tpeyc Figure 5.57,
Slave output release time tREL — tpeyc Figure 5.58
Note 1. tpeyc: PCLK cycle
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Table 5.41

Timing of On-Chip Peripheral Modules (4)

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, *2 Max. Unit Cor-:-deifitms
RIIC SCL cycle time tscL | 6 (12) x tyceye + 1300 — ns | Figure 5.59
ﬁf;zr‘e‘fzaBus) SCL high pulse width tscn | 3 (6)  ticeye * 300 — ns
SCL low pulse width tscLL 3 (6) * tjjceyc + 300 — ns
SCL, SDA rise time tsr — 1000 ns
SCL, SDA fall time tsr — 300 ns
SCL, SDA spike pulse removal time tsp 0 1(4) * tiiceye ns
SDA bus free time tsur 3 (6) * tyceyc + 300 — ns
START condition hold time tsTAH ticeye + 300 — ns
Repeated START condition setup time tsTas 1000 — ns
STOP condition setup time tstos 1000 — ns
Data setup time tspas tiiceye *+ 90 — ns
Data hold time tspaH 0 — ns
SCL, SDA capacitive load Cp — 400 pF
RIIC SCL cycle time tscL 6 (12) x t)ccyc + 600 — ns | Figure 5.59
(Fastmode) 'Sl high pulse width tscn | 3 (6)  ticeye * 300 — ns
SCL low pulse width tscLL 3 (6) * tjjceyc + 300 — ns
SCL, SDA rise time tsr — 300 ns
SCL, SDA fall time tsr — 300 ns
SCL, SDA spike pulse removal time tsp 0 1(4) * ticeye ns
SDA bus free time tsur 3 (6) * tjjceyc + 300 — ns
START condition hold time tsTaH ticeye + 300 — ns
Repeated START condition setup time tstas 300 — ns
STOP condition setup time tstos 300 — ns
Data setup time tspas tiiceye 90 — ns
Data hold time tspaH 0 — ns
SCL, SDA capacitive load Cp — 400 pF

Note:  tyceyct RIIC internal reference clock (1ICo) 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

bit = 1.

Note 2. C, is the total capacitance of the bus lines.

R01DS0261EJ0120 Rev.1.20
Sep 28, 2018

ENESAS

Page 122 of 170



RX230 Group, RX231 Group 5. Electrical Characteristics

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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Figure 5.76 Voltage Detection Circuit Timing (Vyet1)
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Figure 5.77 Voltage Detection Circuit Timing (Vyet2)
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5.13 ROM (Flash Memory for Code Storage) Characteristics

Table 5.62 ROM (Flash Memory for Code Storage) Characteristics (1)

Item Symbol Min. Typ. Max. Unit Conditions
Reprogramming/erasure cycle* Npec 1000 — — Times
Data hold time | After 1000 times of Npgc torp 20%2,*3 — — Year |T,=+85°C

Note 1. Definition of reprogram/erase cycle: The reprogram/erase cycle is the number of erasing for each block. When the reprogram/
erase cycle is n times (n = 1000), erasing can be performed n times for each block. For instance, when 4-byte programming is
performed 256 times for different addresses in a 1-Kbyte block and then the entire block is erased, the reprogram/erase cycle is
counted as one. However, programming the same address for several times as one erasing is not enabled (overwriting is
prohibited).

Note 2. Characteristic when using the flash memory programmer and the self-programming library provided from Renesas Electronics.

Note 3. This result is obtained from reliability testing.

Table 5.63 ROM (Flash Memory for Code Storage) Characteristics (2) High-Speed Operating Mode
Conditions: 2.7 V < VCC = VCC_USB = AVCC0<5.5V,VSS =AVSS0=VSS_USB=0V
Temperature range for the programming/erasure operation: T, = —40 to +105°C

FCLK =1 MHz FCLK =32 MHz
Iltem Symbol Unit
Min. Typ. Max. Min. Typ. Max.

Programming time 8-byte tpg — 112 967 — 52.3 491 us
Erasure time 2-Kbyte teok — 8.75 278 — 5.50 215 ms

512-Kbyte tes10K — 928 19218 — 72.0 1679 ms

(when block

erase

command is

used)

512-Kbyte teas12K — 923 19013 — 66.7 1469 ms

(when all-

block erase

command is

used)
Blank check time 8-byte tacs — — 55.0 — — 16.1 us

2-Kbyte tBC2K —_— —_ 1840 — — 136 ms
Erase operation forced stop time tsep — — 18.0 — — 10.7 us
Start-up area switching setting time tsas — 12.3 566.5 — 6.2 434 ms
Access window time taws — 12.3 566.5 — 6.2 434 ms
ROM mode transition wait time 1 tois 2.0 — — 2.0 — — us
ROM mode transition wait time 2 tms 5.0 — — 5.0 — — us

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%.
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