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RX230 Group, RX231 Group 1. Overview

1.5 Pin Assignments

Figure 1.3 to Figure 1.9 show the pin assignments. Table 1.6 to Table 1.10 show the lists of pins and pin functions.

RX230 Group, RX231 Group
PTLGO0100KA-A
(100-pin TFLGA)

(Upper perspective view)
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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 TFLGA)".
Note:  For the position of A1 pin in the package, see “Package Dimensions”.

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

Figure 1.3 Pin Assignments of the 100-Pin TFLGA (Upper Perspective View)
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RX230 Group, RX231 Group

1. Overview

Table 1.7 List of Pins and Pin Functions (100-Pin LFQFP) (3/3)
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
79 PD7 D7[A7/D7] MTIC5U/POEO# IRQ7/AN031
80 PD6 D6[A6/D6] MTIC5V/POE1# IRQ6/AN030
81 PD5 D5[A5/D5] MTIC5W/POE2# IRQ5/AN029
82 PD4 D4[A4/D4] POE3# IRQ4/AN028
83 PD3 D3[A3/D3] POES8# IRQ3/AN027
84 PD2 D2[A2/D2] MTIOC4D IRQ2/AN026
85 PD1 D1[A1/D1] MTIOC4B IRQ1/AN025
86 PDO DO[A0/DO] IRQO/AN024
87 P47 ANOO7
88 P46 ANO006
89 P45 ANOO5
90 P44 ANO004
91 P43 ANO003
92 P42 ANO002
93 P41 ANO0O1
94 VREFLO
95 P40 ANO0O
96 VREFHO
97 AVCCO
98 P07 ADTRGO#
99 AVSS0
100 P05 DA1
Note 1. RX230: PHO/CACREF, PH1/IRQ0/TMOO0, PH2/IRQ1/TMRIO0, PH3/TMCIO
RX231: VSS_USB, USB0_DP, USB0O_DM, VCC_USB
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RX230 Group, RX231 Group

4. 1/0 Registers

Table 4.1 List of I/0 Registers (Address Order) (15/33)
Module Register Number Access Number of Access Cycles
Address Symbol Register Name Symbol of Bits Size ICLK > PCLK ICLK <PCLK
0008 B305h  SCI12 Receive Data Register RDR 8 8 2 or 3 PCLKB 2ICLK
0008 B306h  SCI12 Smart Card Mode Register SCMR 8 8 2 or 3 PCLKB 2 ICLK
0008 B307h  SCI12 Serial Extended Mode Register SEMR 8 8 2 or 3 PCLKB 2ICLK
0008 B308h  SCI12 Noise Filter Setting Register SNFR 8 8 2 or 3 PCLKB 2ICLK
0008 B309h  SCI12 12C Mode Register 1 SIMRA1 8 8 2 or 3 PCLKB 2ICLK
0008 B30Ah  SCI12 12C Mode Register 2 SIMR2 8 8 2 or 3 PCLKB 2 ICLK
0008 B30Bh  SCI12 12C Mode Register 3 SIMR3 8 8 2 or 3 PCLKB 2ICLK
0008 B30Ch  SCI12 12C Status Register SISR 8 8 2 or 3 PCLKB 2 ICLK
0008 B30Dh  SCI12 SPI Mode Register SPMR 8 8 2 or 3 PCLKB 2ICLK
0008 B30Eh  SCI12 Transmit Data Register HL TDRHL 16 16 4 or 5 PCLKB 2ICLK
0008 B30Eh  SCI12 Transmit Data Register H TDRH 8 8 2 or 3 PCLKB 2ICLK
0008 B30Fh  SCI12 Transmit Data Register L TDRL 8 8 2 or 3 PCLKB 2 ICLK
0008 B310h  SCI12 Receive Data Register HL RDRHL 16 16 4 or 5 PCLKB 2ICLK
0008 B310h  SCI12 Receive Data Register H RDRH 8 8 2 or 3 PCLKB 2ICLK
0008 B311h  SCI12 Receive Data Register L RDRL 8 8 2 or 3 PCLKB 2ICLK
0008 B312h  SCI12 Modulation Duty Register MDDR 8 8 2 or 3 PCLKB 2 ICLK
0008 B320h  SCI12 Extended Serial Module Enable Register ESMER 8 8 2 or 3 PCLKB 2ICLK
0008 B321h  SCI12 Control Register 0 CRO 8 8 2 or 3 PCLKB 2 ICLK
0008 B322h  SCI12 Control Register 1 CR1 8 8 2 or 3 PCLKB 2ICLK
0008 B323h  SCI12 Control Register 2 CR2 8 8 2 or 3 PCLKB 2 ICLK
0008 B324h  SCI12 Control Register 3 CR3 8 8 2 or 3 PCLKB 2ICLK
0008 B325h  SCI12 Port Control Register PCR 8 8 2 or 3 PCLKB 2ICLK
0008 B326h  SClI12 Interrupt Control Register ICR 8 8 2 or 3 PCLKB 2ICLK
0008 B327h  SCI12 Status Register STR 8 8 2 or 3 PCLKB 2 ICLK
0008 B328h  SCI12 Status Clear Register STCR 8 8 2 or 3 PCLKB 2ICLK
0008 B329h  SCI12 Control Field 0 Data Register CFODR 8 8 2 or 3 PCLKB 2ICLK
0008 B32Ah  SCl12 Control Field 0 Compare Enable Register CFOCR 8 8 2 or 3 PCLKB 2ICLK
0008 B32Bh  SCI12 Control Field 0 Receive Data Register CFORR 8 8 2 or 3 PCLKB 2 ICLK
0008 B32Ch  SClI12 Primary Control Field 1 Data Register PCF1DR 8 8 2 or 3 PCLKB 2ICLK
0008 B32Dh  SCI12 Secondary Control Field 1 Data Register SCF1DR 8 8 2 or 3 PCLKB 2 ICLK
0008 B32Eh  SCl12 Control Field 1 Compare Enable Register CF1CR 8 8 2 or 3 PCLKB 2ICLK
0008 B32Fh  SCI12 Control Field 1 Receive Data Register CF1RR 8 8 2 or 3 PCLKB 2 ICLK
0008 B330h  SClI12 Timer Control Register TCR 8 8 2 or 3 PCLKB 2ICLK
0008 B331h  SCI12 Timer Mode Register TMR 8 8 2 or 3 PCLKB 2 ICLK
0008 B332h  SCI12 Timer Prescaler Register TPRE 8 8 2 or 3 PCLKB 2ICLK
0008 B333h  SCI12 Timer Count Register TCNT 8 8 2 or 3 PCLKB 2 ICLK
0008 CO00h ~ PORTO Port Direction Register PDR 8 8 2 or 3 PCLKB 2ICLK
0008 C001h  PORT1 Port Direction Register PDR 8 8 2 or 3 PCLKB 2 ICLK
0008 C002h  PORT2 Port Direction Register PDR 8 8 2 or 3 PCLKB 2ICLK
0008 C003h  PORT3 Port Direction Register PDR 8 8 2 or 3 PCLKB 2 ICLK
0008 C004h  PORT4 Port Direction Register PDR 8 8 2 or 3 PCLKB 2ICLK
0008 C005h  PORT5 Port Direction Register PDR 8 8 2 or 3 PCLKB 2 ICLK
0008 CO0OAh  PORTA Port Direction Register PDR 8 8 2 or 3 PCLKB 2ICLK
0008 C0O0Bh  PORTB Port Direction Register PDR 8 8 2 or 3 PCLKB 2 ICLK
0008 COOCh  PORTC Port Direction Register PDR 8 8 2 or 3 PCLKB 2ICLK
0008 COODh  PORTD Port Direction Register PDR 8 8 2 or 3 PCLKB 2 ICLK
0008 COOEh  PORTE Port Direction Register PDR 8 8 2 or 3 PCLKB 2ICLK
0008 CO11h  PORTH Port Direction Register PDR 8 8 2 or 3 PCLKB 2 ICLK
0008 CO12h  PORTJ Port Direction Register PDR 8 8 2 or 3 PCLKB 2ICLK
0008 C020h  PORTO Port Output Data Register PODR 8 8 2 or 3 PCLKB 2 ICLK
0008 C021h  PORT1 Port Output Data Register PODR 8 8 2 or 3 PCLKB 2ICLK
0008 C022h  PORT2 Port Output Data Register PODR 8 8 2 or 3 PCLKB 2 ICLK
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RX230 Group, RX231 Group

4. 1/0 Registers

Table 4.1 List of I/0 Registers (Address Order) (25/33)
Module Register Number Access Number of Access Cycles
Address Symbol Register Name Symbol of Bits Size ICLK > PCLK ICLK <PCLK
000A 83AAh  RSCAN Receive Rule Entry Register 0CH GAFLPHO 16 16 2 or 3 PCLKB 2ICLK
000A 83AAh  RSCAN Receive Buffer Register 0CH RMDF10 16 16 2 or 3 PCLKB 2ICLK
000A 83ACh  RSCAN Receive Rule Entry Register 1AL GAFLIDL1 16 16 2 or 3 PCLKB 2ICLK
000A 83ACh  RSCAN Receive Buffer Register ODL RMDF20 16 16 2 or 3 PCLKB 2ICLK
000A 83AEh  RSCAN Receive Rule Entry Register 1AH GAFLIDH1 16 16 2 or 3 PCLKB 2ICLK
000A 83AEh  RSCAN Receive Buffer Register 0DH RMDF30 16 16 2 or 3 PCLKB 2ICLK
000A 83B0Oh  RSCAN Receive Rule Entry Register 1BL GAFLML1 16 16 2 or 3 PCLKB 2ICLK
000A 83B0Oh  RSCAN Receive Buffer Register 1AL RMIDL1 16 16 2 or 3 PCLKB 2ICLK
000A 83B2h  RSCAN Receive Rule Entry Register 1BH GAFLMH1 16 16 2 or 3 PCLKB 2ICLK
000A 83B2h  RSCAN Receive Buffer Register 1AH RMIDH1 16 16 2 or 3 PCLKB 2ICLK
000A 83B4h  RSCAN Receive Rule Entry Register 1CL GAFLPL1 16 16 2 or 3 PCLKB 2ICLK
000A 83B4h  RSCAN Receive Buffer Register 1BL RMTS1 16 16 2 or 3 PCLKB 2ICLK
000A 83B6h  RSCAN Receive Rule Entry Register 1CH GAFLPH1 16 16 2 or 3 PCLKB 2ICLK
000A 83B6h  RSCAN Receive Buffer Register 1BH RMPTR1 16 16 2 or 3 PCLKB 2ICLK
000A 83B8h  RSCAN Receive Rule Entry Register 2AL GAFLIDL2 16 16 2 or 3 PCLKB 2ICLK
000A 83B8h  RSCAN Receive Buffer Register 1CL RMDFO1 16 16 2 or 3 PCLKB 2ICLK
000A 83BAh  RSCAN Receive Rule Entry Register 2AH GAFLIDH2 16 16 2 or 3 PCLKB 2ICLK
000A 83BAh  RSCAN Receive Buffer Register 1CH RMDF11 16 16 2 or 3 PCLKB 2ICLK
000A 83BCh RSCAN Receive Rule Entry Register 2BL GAFLML2 16 16 2 or 3 PCLKB 2ICLK
000A 83BCh  RSCAN Receive Buffer Register 1DL RMDF21 16 16 2 or 3 PCLKB 2ICLK
000A 83BEh  RSCAN Receive Rule Entry Register 2BH GAFLMH2 16 16 2 or 3 PCLKB 2ICLK
000A 83BEh  RSCAN Receive Buffer Register 1DH RMDF31 16 16 2 or 3 PCLKB 2ICLK
000A 83COh  RSCAN Receive Rule Entry Register 2CL GAFLPL2 16 16 2 or 3 PCLKB 2ICLK
000A 83C0Oh  RSCAN Receive Buffer Register 2AL RMIDL2 16 16 2 or 3 PCLKB 2ICLK
000A 83C2h  RSCAN Receive Rule Entry Register 2CH GAFLPH2 16 16 2 or 3 PCLKB 2ICLK
000A 83C2h  RSCAN Receive Buffer Register 2AH RMIDH2 16 16 2 or 3 PCLKB 2ICLK
000A 83C4h  RSCAN Receive Rule Entry Register 3AL GAFLIDL3 16 16 2 or 3 PCLKB 2ICLK
000A 83C4h  RSCAN Receive Buffer Register 2BL RMTS2 16 16 2 or 3 PCLKB 2ICLK
000A 83C6h  RSCAN Receive Rule Entry Register 3AH GAFLIDH3 16 16 2 or 3 PCLKB 2ICLK
000A 83C6h  RSCAN Receive Buffer Register 2BH RMPTR2 16 16 2 or 3 PCLKB 2ICLK
000A 83C8h  RSCAN Receive Rule Entry Register 3BL GAFLML3 16 16 2 or 3 PCLKB 2ICLK
000A 83C8h  RSCAN Receive Buffer Register 2CL RMDF02 16 16 2 or 3 PCLKB 2ICLK
000A 83CAh  RSCAN Receive Rule Entry Register 3BH GAFLMH3 16 16 2 or 3 PCLKB 2ICLK
000A 83CAh  RSCAN Receive Buffer Register 2CH RMDF12 16 16 2 or 3 PCLKB 2ICLK
000A 83CCh  RSCAN Receive Rule Entry Register 3CL GAFLPL3 16 16 2 or 3 PCLKB 2ICLK
000A 83CCh RSCAN Receive Buffer Register 2DL RMDF22 16 16 2 or 3 PCLKB 2ICLK
000A 83CEh  RSCAN Receive Rule Entry Register 3CH GAFLPH3 16 16 2 or 3 PCLKB 2ICLK
000A 83CEh  RSCAN Receive Buffer Register 2DH RMDF32 16 16 2 or 3 PCLKB 2ICLK
000A 83D0Oh  RSCAN Receive Rule Entry Register 4AL GAFLIDL4 16 16 2 or 3 PCLKB 2ICLK
000A 83D0h  RSCAN Receive Buffer Register 3AL RMIDL3 16 16 2 or 3 PCLKB 2ICLK
000A 83D2h  RSCAN Receive Rule Entry Register 4AH GAFLIDH4 16 16 2 or 3 PCLKB 2ICLK
000A 83D2h  RSCAN Receive Buffer Register 3AH RMIDH3 16 16 2 or 3 PCLKB 2ICLK
000A 83D4h  RSCAN Receive Rule Entry Register 4BL GAFLML4 16 16 2 or 3 PCLKB 2ICLK
000A 83D4h  RSCAN Receive Buffer Register 3BL RMTS3 16 16 2 or 3 PCLKB 2ICLK
000A 83D6h  RSCAN Receive Rule Entry Register 4BH GAFLMH4 16 16 2 or 3 PCLKB 2ICLK
000A 83D6h  RSCAN Receive Buffer Register 3BH RMPTR3 16 16 2 or 3 PCLKB 2ICLK
000A 83D8h  RSCAN Receive Rule Entry Register 4CL GAFLPL4 16 16 2 or 3 PCLKB 2ICLK
000A 83D8h  RSCAN Receive Buffer Register 3CL RMDFO03 16 16 2 or 3 PCLKB 2ICLK
000A 83DAh  RSCAN Receive Rule Entry Register 4CH GAFLPH4 16 16 2 or 3 PCLKB 2ICLK
000A 83DAh  RSCAN Receive Buffer Register 3CH RMDF13 16 16 2 or 3 PCLKB 2ICLK
000A 83DCh  RSCAN Receive Rule Entry Register 5AL GAFLIDL5 16 16 2 or 3 PCLKB 2ICLK
000A 83DCh RSCAN Receive Buffer Register 3DL RMDF23 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) (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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RX230 Group, RX231 Group 5. Electrical Characteristics

Table 5.18 Output Values of Voltage (1)
Conditions: 1.8V <VCC =VCC_USB =AVCC0<2.7V,VSS =AVSS0=VSS_USB=0V, T, =-40to +105°C

ltem Symbol Min. Max. Unit Test Conditions
Output low | All output ports Normal output mode VoL — 0.3 \Y loo =0.5 mA
High-drive output mode — 0.3 loo =1.0 mA
Output high | All output ports | Normal output | Ports 03, 05, 07, Voy |AVCCO0-0.3 — V  |lgy=-0.5mA
mode Ports 40 to 47
Ports other than VCC-0.3 —
above
High-drive output mode VCC-0.3 — lop =-1.0 mA

Table 5.19 Output Values of Voltage (2)
Conditions: 2.7V <VCC =VCC_USB =AVCC0<4.0V,VSS =AVSS0=VSS_USB=0V, T,=-40to +105°C

Iltem Symbol Min. Max. Unit Test Conditions
Output low | All output ports Normal output mode VoL — 0.5 V loo =1.0 mA
(except for RIIC) High-drive output mode — 0.5 loL =2.0 mA
RIIC pins Standard mode (Normal output — 0.4 lo =3.0 mA
mode)
Fast mode (High-drive output — 0.6 loL =6.0 mA
mode)
Output high | All output ports | Normal output | Ports 03, 05, 07, Voy | AVCCO-0.5 — V. |lgy=-1.0mA
mode Ports 40 to 47
Ports other than VCC -0.5
above
High-drive output mode VCC-0.5 — lop =—2.0mA

Table 5.20 Output Values of Voltage (3)
Conditions: 4.0V <VCC =VCC_USB =AVCC0<5.5V,VSS=AVSS0=VSS_USB=0V, T, =-40to +105°C

Iltem Symbol Min. Max. Unit Test Conditions
Output low | All output ports Normal output mode VoL — 0.8 vV  |loo=2.0mA
(except for RIIC) High-drive output mode — 0.8 loL =4.0 mA
RIIC pins Standard mode(Normal output — 0.4 lo =3.0 mA
mode)
Fast mode (High-drive output — 0.6 loL =6.0 mA
mode)
Output high | All output ports | Normal output | Ports 03, 05, 07, Von | AVCCO0-0.8 — V  |loy=-2.0mA
mode Ports 40 to 47
Ports other than VCC-0.8 —
above
High-drive output mode VCC-0.8 — lop =—4.0mA
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RX230 Group, RX231 Group

5. Electrical Characteristics
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Figure 5.10 Vou/VoL and lgy/lo. Temperature Characteristics at VCC = 2.7 V When Normal Output is Selected
(Reference Data)
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Figure 5.11 Von/VoL and lgy/lo. Temperature Characteristics at VCC = 3.3 V When Normal Output is Selected
(Reference Data)
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RX230 Group, RX231 Group 5. Electrical Characteristics

|o|_ VS VOL
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Figure 5.20 VoL and lp. Temperature Characteristics of RIIC Output Pin at VCC = 3.3 V (Reference Data)
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Figure 5.21 VoL and lp. Temperature Characteristics of RIIC Output Pin at VCC = 5.5 V (Reference Data)
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RX230 Group, RX231 Group

5. Electrical Characteristics

53.2 Reset Timing

Table 5.27 Reset Timing

Conditions: 1.8V =<VCC =VCC_USB =AVCC0=<5.5V, VSS =AVSS0 =VREFL0O =VSS_USB=0V, T, =-40to +105°C

Item Symbol Min. | Typ. | Max. Unit Test Conditions

RES# pulse width At power-on trRESWP 3 — — ms Figure 5.31

Other than above tRESW 30 — — us Figure 5.32
Wait time after RES# | At normal startup*? tRESWT — 8.5 — ms Figure 5.31
cancellation - —
(at power-on) During fast startup time*2 tRESWT — 560 — us
Wait time after RES# cancellation tRESWT — 120 — us Figure 5.32
(during powered-on state)
Independent watchdog timer reset period tRESWIW — 1 — IWDT clock | Figure 5.33

cycle
Watchdog timer reset period tReswww | — 4 — | PCLKB cycle
Software reset period treswsw | — 1 — ICLK cycle
Wait time after independent watchdog timer reset cancellation*3 | treswt2 — 300 — us
Wait time after watchdog timer reset cancellation*4 tRESWT2 — 300 — us
Wait time after software reset cancellation tRESWT2 — 170 — us
Note 1. When OFS1.(LVDAS, FASTSTUP) bits are 11b.
Note 2. When OFS1.(LVDAS, FASTSTUP) bits are a value other than 11b.
Note 3. When IWDTCR.CKS[3:0] bits are 0000b.
Note 4. When WDTCR.CKS[3:0] bits are 0001b.
VCC /
RES# « 4
treswp
Internal reset « «
treswt
Figure 5.31 Reset Input Timing at Power-On
tresw

RES#

Internal reset \

£
R}

tRESWT

Figure 5.32 Reset Input Timing (1)

Independent watchdog timer reset
Watchdog timer reset
Software reset

tRESWIW: tRESWWW; tRESWSW

treswT2

Figure 5.33 Reset Input Timing (2)
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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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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.
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SSISCKn
(input or output ) T

SSIWSn, SSIDATAN,
SSIRXDn (input)

M\

!

tsr thtr

SSIWSn, SSIDATAN,
SSITXDn (output )

totrR

Figure 5.62 SSI Transmission/Reception Timing (SSICR.SCKP=1)

SSIWSh (input) §<

Y
SSIDATAN (output) X

< »

toTRw

Note. Timing to output the MSB bit during slave transmission from SSIWSn
when DEL =1 and SDTA =0 or DEL =1, SDTA =1, and SWL[2:0] = DWL[2:0]

Figure 5.63 SSIDATA Output Delay After SSIWSn Changing Edge

tpp(sp)
twi(sp) twh(sp)
Vin . ZLVH Vi Ag
SDHI_CLK output 50% Vec-| S Z | 50% Vco S
rV|L V|L7 ’tV\L
tTHL(SD)"i e —> et sD)

tisu(spy | tiH(sp)

SDHI_CMD, SDHI_D3 to SDHI_DO input >< ><

£ tobLy(sp)
ODLY(SD)e—> >

SDHI_CMD, SDHI_D3 to SDHI_DO output >< ><

Figure 5.64 SD Host Interface Input/Output Signal Timing
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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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3 1T el O

Integral nonlinearity e
error (INL) —i
A/D converter V4
output code

/ s Ideal line of actual A/D

| ) ) o
. v, conversion characteristic
Actual A/D 90nversnon 2 .
characteristic 7

7
/47_
/.'/

Ideal A/D conversion ;///
characteristic —4 Differential nonlinearity error (DNL)

/7 7" le—,i 1-LSB width for ideal A/D
’./' i conversion characteristic

A\
\\

a ;
1 —>- i«— Differential nonlinearity error (DNL)

i 1.LSB width for ideal AD
conversion characteristic

Absolute accuracy

: /
000h | - A Offset error 12

v

4
0 Analog input voltage / VREFHO0
(full-scale)

Figure 5.69 lllustration of A/D Converter Characteristic Terms

Absolute accuracy

Absolute accuracy is the difference between output code based on the theoretical A/D conversion characteristics and the
actual A/D conversion result. When measuring absolute accuracy, the voltage at the midpoint of the width of analog
input voltage (1-LSB width), that can meet the expectation of outputting an equal code based on the theoretical A/D
conversion characteristics, is used as an analog input voltage. For example, if 12-bit resolution is used and if reference
voltage (VREFHO = 3.072 V), then 1-LSB width becomes 0.75 mV, and 0 mV, 0.75 mV, 1.5 mV, ... are used as analog
input voltages.

If analog input voltage is 6 mV, absolute accuracy = +5 LSB means that the actual A/D conversion result is in the range
of 003h to 00Dh, although an output code, 008h, can be expected from the theoretical A/D conversion characteristics.

Integral non-linearity error (INL)
The integral non-linearity error is the maximum deviation between the ideal line when the measured offset and full-scale
errors are zeroed, and the actual output code.
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CVREFB =0V
CMPB
CMPOB
Figure 5.71 Comparator Output Delay Time in Comparator High-Speed Mode and Low-Speed Mode
|
: Internal vrh = VCC * 0.76
| |
| |
| |
CMPB | |
} |
| |
| |
| |
| |
CMPOB | T
o g
. tdw . tdw
|
: Internal vrh = VCC * 0.24
| |
| |
| |
CMPB | |
| 1
| |
| |
| |
| |
CMPOB | |
o )
. tdw . tdw
Figure 5.72 Comparator Output Delay Time in High-Speed Mode with Window Function Enabled
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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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Bypass
capacitor
0.1 pF

Note:

Note 1.
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Bypass
capacitor
0.1 pF
AO0OOAOOAMAmOmAmArIrre
PTTELRILLITLIIIBIEEERISE
] Q
49 2 g 32
50 31
51 30
52 29
53 28
RX230 Group,

55 RX231 Group 2
- PLQPO064KB-C . s 2

. (64pnlFQPP) o5 o
60 (TOp VieW) Vo USE” 21 A

61 20
62 AVCCO 19
63 18
64 AVSSO

O N o < W

O
g

External capacitor
for power supply

UUUUTUjJUUUUUUUU

8 VSS
0 vee
3

~ — o~ =~ =~

ooy

Ly

stabilization

4.7 uF Bypass
capacitor
0.1 pF

Do not apply the power supply voltage to the VCL pin.
Use a 4.7-uF multilayer ceramic capacitor for the VCL pin and place it close to the pin.
A recommended value is shown for the capacitance of the bypass capacitors.

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

Figure 5.81

Connecting Capacitors (64 Pins)
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JEITA Package Code RENESAS Code Previous Code MASS[Typ.]
P-LFQFP100-14x14-0.50 PLQPO100KB-B —_— 0.6g9

NOTE 3 F

1. DIMENSIONS “x1" AND "x2" DO NOT INCLUDE MOLD FLASH.

2. DIMENSION "3" DOES NOT INCLUDE TRIM OFFSET.

3. PIN 1 VISUAL INDEX FEATURE MAY VARY, BUT MUST BE
LOCATED WITHIN THE HATCHED AREA.

4. CHAMFERS AT CORNERS ARE OPTIONAL; SIZE MAY VARY.

Reference| Dimension in Milimeters
Symbol Min

Nom Max

D 13.9 14.0 141
E 13.9 14.0 141

2 | — | 14 | —

. 0 Ho | 158 | 160 | 162

< < M o o ‘ \ He | 158 | 160 | 162

_ - - Al — ] — 1 17

_ j\; m | 005 | — | 015

B o oo | 015 | 0.20 | 0.27

R c | o009 0.20

Detal F ¢ 0" | 35| 8

e | — | o5 | —

x | — [ — | cos

y | — | — | oos

lp | 045 | 06 | 075

| — ] 10 | —

Figure B 100 -Pin LFQFP (PLQP0100KB-B)
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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)
RO1DS0261EJ0120 Rev.1.20 RENESAS Page 163 of 170

Sep 28, 2018



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 or any other use of the circuits, software, and information in the design of your product or system. Renesas Electronics disclaims any and all liability for any losses and damages incurred by
you or third parties arising from the use of these circuits, software, or information.

2. Renesas Electronics hereby expressly disclaims any warranties against and liability for infringement or any other claims involving 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, including but not limited to, the product data, drawings, charts, programs, algorithms, and application
examples.

3. 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 shall not alter, modify, copy, or reverse engineer any Renesas Electronics product, whether in whole or in part. Renesas Electronics disclaims any and all liability for any losses or damages incurred by
you or third parties arising from such alteration, modification, copying or reverse engineering.

5. Renesas Electronics products are classified according to the following two quality grades: “Standard” and “High Quality”. The intended applications for each Renesas Electronics product depends on the
product’s quality grade, as indicated below.

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

equipment; industrial robots; etc.

"High Quality": Transportation equipment (automobiles, trains, ships, etc.); traffic control (traffic lights); large-scale communication equipment; key financial terminal systems; safety control equipment; etc.
Unless expressly designated as a high reliability product or a product for harsh environments in a Renesas Electronics data sheet or other Renesas Electronics document, Renesas Electronics products are
not intended or 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 damage (space system; undersea repeaters; nuclear power control systems; aircraft control systems; key plant systems; military equipment; etc.). Renesas Electronics disclaims any and all
liability for any damages or losses incurred by you or any third parties arising from the use of any Renesas Electronics product that is inconsistent with any Renesas Electronics data sheet, user's manual or
other Renesas Electronics document.

6. When using Renesas Electronics products, refer to the latest product information (data sheets, user’'s manuals, application notes, “General Notes for Handling and Using Semiconductor Devices” in the
reliability handbook, etc.), and ensure that usage conditions are within the ranges specified by Renesas Electronics with respect to maximum ratings, operating power supply voltage range, heat dissipation
characteristics, installation, etc. Renesas Electronics disclaims any and all liability for any malfunctions, failure or accident arising out of the use of Renesas Electronics products outside of such specified
ranges.

7. Although Renesas Electronics endeavors to improve the quality and reliability of Renesas Electronics products, semiconductor products have specific characteristics, such as the occurrence of failure at a
certain rate and malfunctions under certain use conditions. Unless designated as a high reliability product or a product for harsh environments in a Renesas Electronics data sheet or other Renesas
Electronics document, Renesas Electronics products are not subject to radiation resistance design. You are responsible for implementing safety measures to guard against the possibility of bodily injury, injury
or damage caused by fire, and/or danger to the public in the event of a failure or malfunction of Renesas Electronics products, such as safety design for hardware and software, including but not limited to
redundancy, fire control and malfunction prevention, appropriate treatment for aging degradation or any other appropriate measures. Because the evaluation of microcomputer software alone is very difficult
and impractical, you are responsible for evaluating 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. You are responsible for carefully and
sufficiently investigating applicable laws and regulations that regulate the inclusion or use of controlled substances, including without limitation, the EU RoHS Directive, and using Renesas Electronics
products in compliance with all these applicable laws and regulations. Renesas Electronics disclaims any and all liability for damages or losses occurring as a result of your noncompliance with applicable
laws and regulations.

9. Renesas Electronics products and technologies shall 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 shall comply with any applicable export control laws and regulations promulgated and administered by the governments of any countries asserting jurisdiction over the parties or
transactions.
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It is the responsibility of the buyer or distributor of Renesas Electronics products, or any other party who distributes, disposes of, or otherwise sells or transfers the product to a third party, to notify such third
party in advance of the contents and conditions set forth in this document.

11. This document shall not be reprinted, 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 information contained in this document or Renesas Electronics products.

(Note 1) “Renesas Electronics” as used in this document means Renesas Electronics Corporation and also includes its directly or indirectly controlled subsidiaries.

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

(Rev.4.0-1 November 2017)

ENESAS

SALES OFFICES Renesas Electronics Corporation http://www.renesas.com

Refer to "http://www.renesas.com/" for the latest and detailed information.

Renesas Electronics Corporation
TOYOSU FORESIA, 3-2-24 Toyosu, Koto-ku, Tokyo 135-0061, Japan

Renesas Electronics America Inc.
1001 Murphy Ranch Road, Milpitas, CA 95035, U.S.A.
Tel: +1-408-432-8888, Fax: +1-408-434-5351

Renesas Electronics Canada Limited
9251 Yonge Street, Suite 8309 Richmond Hill, Ontario Canada L4C 9T3
Tel: +1-905-237-2004

Renesas Electronics Europe Limited
Dukes Meadow, Millboard Road, Bourne End, Buckinghamshire, SL8 5FH, U.K
Tel: +44-1628-651-700

Renesas Electronics Europe GmbH

Arcadiastrasse 10, 40472 Dusseldorf, Germany
Tel: +49-211-6503-0, Fax: +49-211-6503-1327

Renesas Electronics (China) Co., Ltd.
Room 1709 Quantum Plaza, No.27 ZhichunLu, Haidian District, Beijing, 100191 P. R. China
Tel: +86-10-8235-1155, Fax: +86-10-8235-7679

Renesas Electronics (Shanghai) Co., Ltd.
Unit 301, Tower A, Central Towers, 555 Langao Road, Putuo District, Shanghai, 200333 P. R. China
Tel: +86-21-2226-0888, Fax: +86-21-2226-0999

Renesas Electronics Hong Kong Limited
Unit 1601-1611, 16/F., Tower 2, Grand Century Place, 193 Prince Edward Road West, Mongkok, Kowloon, Hong Kong
Tel: +852-2265-6688, Fax: +852 2886-9022

Renesas Electronics Taiwan Co., Ltd.
13F, No. 363, Fu Shing North Road, Taipei 10543, Taiwan
Tel: +886-2-8175-9600, Fax: +886 2-8175-9670

Renesas Electronics Singapore Pte. Ltd.
80 Bendemeer Road, Unit #06-02 Hyflux Innovation Centre, Singapore 339949
Tel: +65-6213-0200, Fax: +65-6213-0300

Renesas Electronics Malaysia Sdn.Bhd.
Unit 1207, Block B, Menara Amcorp, Amcorp Trade Centre, No. 18, JIn Persiaran Barat, 46050 Petaling Jaya, Selangor Darul Ehsan, Malaysia
Tel: +60-3-7955-9390, Fax: +60-3-7955-9510

Renesas Electronics India Pvt. Ltd.
No.777C, 100 Feet Road, HAL 2nd Stage, Indiranagar, Bangalore 560 038, India
Tel: +91-80-67208700, Fax: +91-80-67208777

Renesas Electronics Korea Co., Ltd.
17F, KAMCO Yangjae Tower, 262, Gangnam-daero, Gangnam-gu, Seoul, 06265 Korea
Tel: +82-2-558-3737, Fax: +82-2-558-5338

© 2018 Renesas Electronics Corporation. All rights reserved.
Colophon 7.2



