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What is "Embedded - Microcontrollers"?

"Embedded - Microcontrollers" refer to small, integrated
circuits designed to perform specific tasks within larger
systems. These microcontrollers are essentially compact
computers on a single chip, containing a processor core,
memory, and programmable input/output peripherals.
They are called "embedded" because they are embedded
within electronic devices to control various functions,
rather than serving as standalone computers.
Microcontrollers are crucial in modern electronics,
providing the intelligence and control needed for a wide
range of applications.

Applications of "Embedded -
Microcontrollers"

Active

RX

32-Bit Single-Core
32MHz

12C, LINbus, SCI, SPI
DMA, LVD, POR, PWM, WDT
68

512KB (512K x 8)
FLASH

8K x 8

48K x 8

1.8V ~ 5.5V

A/D 17x12b; D/A 2x8b
Internal

-40°C ~ 85°C (TA)
Surface Mount
80-LQFP

80-LFQFP (12x12)
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RX130 Group 3. Address Space

3. Address Space

3.1 Address Space

This MCU has a 4-Gbyte address space, consisting of the range of addresses from 0000 0000h to FFFF FFFFh. That is,
linear access to an address space of up to 4 Gbytes is possible, and this contains both program and data areas.
Figure 3.1 shows the memory maps.
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RX130 Group

4. 1/0 Registers

Table 4.1 List of I/0O Registers (Address Order) (2 / 18)
Module Number Access

Address Symbol Register Name Register Symbol of Bits Size Number of Access Cycles
0008 240Ch DTC DTC Module Start Register DTCST 8 8 2ICLK
0008 240Eh DTC DTC Status Register DTCSTS 16 16 2ICLK
0008 7010hto  ICU Interrupt Request Register 016 to 255 IRn 8 8 2 ICLK
0008 70FFh
0008 711Bhto  ICU DTC Activation Enable Register 027 to 255 DTCERn 8 8 2ICLK
0008 71FFh
0008 7202hto  ICU Interrupt Request Enable Register 02 to 1F IERm 8 8 2ICLK
0008 721Fh
0008 72E0h ICU Software Interrupt Activation Register SWINTR 8 8 2 ICLK
0008 72F0h ICU Fast Interrupt Set Register FIR 16 16 2ICLK
0008 7300hto  ICU Interrupt Source Priority Register 000 to 255 IPRn 8 8 2ICLK
0008 73FFh
0008 7500h to  ICU IRQ Control Register 0 to 7 IRQCRI 8 8 2ICLK
0008 7507h
0008 7510h ICU IRQ Pin Digital Filter Enable Register 0 IRQFLTEO 8 8 2ICLK
0008 7514h ICU IRQ Pin Digital Filter Setting Register 0 IRQFLTCO 16 16 2ICLK
0008 7580h ICU Non-Maskable Interrupt Status Register NMISR 8 8 2ICLK
0008 7581h ICU Non-Maskable Interrupt Enable Register NMIER 8 8 2 ICLK
0008 7582h ICU Non-Maskable Interrupt Status Clear Register NMICLR 8 8 2ICLK
0008 7583h ICU NMI Pin Interrupt Control Register NMICR 8 8 2ICLK
0008 7590h ICU NMI Pin Digital Filter Enable Register NMIFLTE 8 8 2ICLK
0008 7594h ICU NMI Pin Digital Filter Setting Register NMIFLTC 8 8 2ICLK
0008 8000h CMT Compare Match Timer Start Register 0 CMSTRO 16 16 2 or 3 PCLKB
0008 8002h CMTO Compare Match Timer Control Register CMCR 16 16 2 or 3 PCLKB
0008 8004h CMTO Compare Match Counter CMCNT 16 16 2 or 3 PCLKB
0008 8006h CMTO Compare Match Constant Register CMCOR 16 16 2 or 3 PCLKB
0008 8008h CMT1 Compare Match Timer Control Register CMCR 16 16 2 or 3 PCLKB
0008 800Ah CMT1 Compare Match Counter CMCNT 16 16 2 or 3 PCLKB
0008 800Ch CMT1 Compare Match Constant Register CMCOR 16 16 2 or 3 PCLKB
0008 8030h IWDT IWDT Refresh Register IWDTRR 8 8 2 or 3 PCLKB
0008 8032h IWDT IWDT Control Register IWDTCR 16 16 2 or 3 PCLKB
0008 8034h IWDT IWDT Status Register IWDTSR 16 16 2 or 3 PCLKB
0008 8036h IWDT IWDT Reset Control Register IWDTRCR 8 8 2 or 3 PCLKB
0008 8038h IWDT IWDT Count Stop Control Register IWDTCSTPR 8 8 2 or 3 PCLKB
0008 80C0h DA D/A Data Register 0 DADRO 16 16 2 or 3 PCLKB
0008 80C2h DA D/A Data Register 1 DADR1 16 16 2 or 3 PCLKB
0008 80C4h DA D/A Control Register DACR 8 8 2 or 3 PCLKB
0008 80C5h DA DADRm Format Select Register DADPR 8 8 2 or 3 PCLKB
0008 80C6h DA D/A A/D Synchronous Start Control Register DAADSCR 8 8 2 or 3 PCLKB
0008 8200h TMRO Timer Control Register TCR 8 8 2 or 3 PCLKB
0008 8201h TMRA1 Timer Control Register TCR 8 8 2 or 3 PCLKB
0008 8202h TMRO Timer Control/Status Register TCSR 8 8 2 or 3 PCLKB
0008 8203h TMR1 Timer Control/Status Register TCSR 8 8 2 or 3 PCLKB
0008 8204h TMRO Time Constant Register A TCORA 8 8 2 or 3 PCLKB
0008 8204h TMRO1 Time Constant Register A TCORA 16 16 2 or 3 PCLKB
0008 8205h TMR1 Time Constant Register A TCORA 8 8 2 or 3 PCLKB
0008 8206h TMRO Time Constant Register B TCORB 8 8 2 or 3 PCLKB
0008 8206h TMRO1 Time Constant Register B TCORB 16 16 2 or 3 PCLKB
0008 8207h TMR1 Time Constant Register B TCORB 8 8 2 or 3 PCLKB
0008 8208h TMRO Timer Counter TCNT 8 8 2 or 3 PCLKB
0008 8208h TMRO1 Timer Counter TCNT 16 16 2 or 3 PCLKB
0008 8209h TMR1 Timer Counter TCNT 8 8 2 or 3 PCLKB
0008 820Ah TMRO Timer Counter Control Register TCCR 8 8 2 or 3 PCLKB
0008 820Ah TMRO1 Timer Counter Control Register TCCR 16 16 2 or 3 PCLKB
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RX130 Group

4. 1/0 Registers

Table 4.1 List of I/0 Registers (Address Order) (5/ 18)
Module Number Access
Address Symbol Register Name Register Symbol of Bits Size Number of Access Cycles
0008 864Ah MTU4 Timer A/D Converter Start Request Cycle Set Buffer Register B TADCOBRB 16 16 2 or 3 PCLKB
0008 8660h MTU Timer Waveform Control Register TWCR 8 8,16 2 or 3 PCLKB
0008 8680h MTU Timer Start Register TSTR 8 8,16 2 or 3 PCLKB
0008 8681h MTU Timer Synchronous Register TSYR 8 8,16 2 or 3 PCLKB
0008 8684h MTU Timer Read/Write Enable Register TRWER 8 8,16 2 or 3 PCLKB
0008 8690h MTUO Noise Filter Control Register NFCR 8 8,16 2 or 3 PCLKB
0008 8691h MTU1 Noise Filter Control Register NFCR 8 8,16 2 or 3 PCLKB
0008 8692h MTU2 Noise Filter Control Register NFCR 8 8,16 2 or 3 PCLKB
0008 8693h MTU3 Noise Filter Control Register NFCR 8 8,16 2 or 3 PCLKB
0008 8694h MTU4 Noise Filter Control Register NFCR 8 8,16 2 or 3 PCLKB
0008 8695h MTU5S Noise Filter Control Register NFCR 8 8,16 2 or 3 PCLKB
0008 8700h MTUO Timer Control Register TCR 8 8 2 or 3 PCLKB
0008 8701h MTUO Timer Mode Register TMDR 8 8 2 or 3 PCLKB
0008 8702h MTUO Timer 1/O Control Register H TIORH 8 8 2 or 3 PCLKB
0008 8703h MTUO Timer 1/O Control Register L TIORL 8 8 2 or 3 PCLKB
0008 8704h MTUO Timer Interrupt Enable Register TIER 8 8 2 or 3 PCLKB
0008 8705h MTUO Timer Status Register TSR 8 8 2 or 3 PCLKB
0008 8706h MTUO Timer Counter TCNT 16 16 2 or 3 PCLKB
0008 8708h MTUO Timer General Register A TGRA 16 16 2 or 3 PCLKB
0008 870Ah MTUO Timer General Register B TGRB 16 16 2 or 3 PCLKB
0008 870Ch MTUO Timer General Register C TGRC 16 16 2or 3 PCLKB
0008 870Eh MTUO Timer General Register D TGRD 16 16 2 or 3 PCLKB
0008 8720h MTUO Timer General Register E TGRE 16 16 2 or 3 PCLKB
0008 8722h MTUO Timer General Register F TGRF 16 16 2 or 3 PCLKB
0008 8724h MTUO Timer Interrupt Enable Register 2 TIER2 8 8 2 or 3 PCLKB
0008 8726h MTUO Timer Buffer Operation Transfer Mode Register TBTM 8 8 2 or 3 PCLKB
0008 8780h MTU1 Timer Control Register TCR 8 8 2 or 3 PCLKB
0008 8781h MTU1 Timer Mode Register TMDR 8 8 2 or 3 PCLKB
0008 8782h MTU1 Timer 1/O Control Register TIOR 8 8 2 or 3 PCLKB
0008 8784h MTU1 Timer Interrupt Enable Register TIER 8 8 2 or 3 PCLKB
0008 8785h MTU1 Timer Status Register TSR 8 8 2 or 3 PCLKB
0008 8786h MTU1 Timer Counter TCNT 16 16 2 or 3 PCLKB
0008 8788h MTU1 Timer General Register A TGRA 16 16 2 or 3 PCLKB
0008 878Ah MTU1 Timer General Register B TGRB 16 16 2 or 3 PCLKB
0008 8790h MTU1 Timer Input Capture Control Register TICCR 8 8 2 or 3 PCLKB
0008 8800h MTU2 Timer Control Register TCR 8 8 2 or 3 PCLKB
0008 8801h MTU2 Timer Mode Register TMDR 8 8 2 or 3 PCLKB
0008 8802h MTU2 Timer 1/O Control Register TIOR 8 8 2 or 3 PCLKB
0008 8804h MTU2 Timer Interrupt Enable Register TIER 8 8 2 or 3 PCLKB
0008 8805h MTU2 Timer Status Register TSR 8 8 2 or 3 PCLKB
0008 8806h MTU2 Timer Counter TCNT 16 16 2 or 3 PCLKB
0008 8808h MTU2 Timer General Register A TGRA 16 16 2 or 3 PCLKB
0008 880Ah MTU2 Timer General Register B TGRB 16 16 2 or 3 PCLKB
0008 8880h MTUS Timer Counter U TCNTU 16 16 2 or 3 PCLKB
0008 8882h MTU5 Timer General Register U TGRU 16 16 2 or 3 PCLKB
0008 8884h MTUS Timer Control Register U TCRU 8 8 2 or 3 PCLKB
0008 8886h MTU5 Timer 1/O Control Register U TIORU 8 8 2 or 3 PCLKB
0008 8890h MTUS Timer Counter V TCNTV 16 16 2 or 3 PCLKB
0008 8892h MTU5 Timer General Register V TGRV 16 16 2 or 3 PCLKB
0008 8894h MTUS Timer Control Register V TCRV 8 8 2 or 3 PCLKB
0008 8896h MTU5 Timer 1/O Control Register V TIORV 8 8 2 or 3 PCLKB
0008 88A0h MTUS Timer Counter W TCNTW 16 16 2 or 3 PCLKB
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RX130 Group

4. 1/0 Registers

Table 4.1 List of I/0O Registers (Address Order) (6 / 18)
Module Number Access
Address Symbol Register Name Register Symbol  of Bits Size Number of Access Cycles
0008 88A2h MTU5 Timer General Register W TGRW 16 16 2 or 3 PCLKB
0008 88A4h MTU5 Timer Control Register W TCRW 8 8 2 or 3 PCLKB
0008 88A6h MTU5 Timer 1/O Control Register W TIORW 8 8 2 or 3 PCLKB
0008 88B2h MTU5 Timer Interrupt Enable Register TIER 8 8 2 or 3 PCLKB
0008 88B4h MTU5 Timer Start Register TSTR 8 8 2 or 3 PCLKB
0008 88B6h MTU5 Timer Compare Match Clear Register TCNTCMPCLR 8 8 2 or 3 PCLKB
0008 8900h POE Input Level Control/Status Register 1 ICSR1 16 8,16 2 or 3 PCLKB
0008 8902h POE Output Level Control/Status Register 1 OCSR1 16 8,16 2 or 3 PCLKB
0008 8908h POE Input Level Control/Status Register 2 ICSR2 16 8,16 2 or 3 PCLKB
0008 890Ah POE Software Port Output Enable Register SPOER 8 8 2 or 3 PCLKB
0008 890Bh POE Port Output Enable Control Register 1 POECR1 8 8 2 or 3 PCLKB
0008 890Ch POE Port Output Enable Control Register 2 POECR2 8 8 2 or 3 PCLKB
0008 890Eh POE Input Level Control/Status Register 3 ICSR3 16 8,16 2 or 3 PCLKB
0008 9000h S12AD A/D Control Register ADCSR 16 16 2 or 3 PCLKB
0008 9004h S12AD A/D Channel Select Register AO ADANSAO 16 16 2 or 3 PCLKB
0008 9006h S12AD A/D Channel Select Register A1 ADANSA1 16 16 2 or 3 PCLKB
0008 9008h S12AD A/D-Converted Value Addition/Average Function Select ADADSO 16 16 2 or 3 PCLKB
Register 0
0008 900Ah S12AD A/D-Converted Value Addition/Average Function Select ADADS1 16 16 2 or 3 PCLKB
Register 1
0008 900Ch S12AD A/D-Converted Value Addition/Average Count Select Register ADADC 8 8 2 or 3 PCLKB
0008 900Eh S12AD A/D Control Extended Register ADCER 16 16 2 or 3 PCLKB
0008 9010h S12AD A/D Conversion Start Trigger Select Register ADSTRGR 16 16 2 or 3 PCLKB
0008 9012h S12AD A/D Conversion Extended Input Control Register ADEXICR 16 16 2 or 3 PCLKB
0008 9014h S12AD A/D Channel Select Register BO ADANSBO 16 16 2 or 3 PCLKB
0008 9016h S12AD A/D Channel Select Register B1 ADANSB1 16 16 2 or 3 PCLKB
0008 9018h S12AD A/D Data Duplication Register ADDBLDR 16 16 2 or 3 PCLKB
0008 901Ah S12AD A/D Temperature Sensor Data Register ADTSDR 16 16 2 or 3 PCLKB
0008 901Ch S12AD A/D Internal Reference Voltage Data Register ADOCDR 16 16 2 or 3 PCLKB
0008 901Eh S12AD A/D Self-Diagnosis Data Register ADRD 16 16 2 or 3 PCLKB
0008 9020h S12AD A/D Data Register 0 ADDRO 16 16 2 or 3 PCLKB
0008 9022h S12AD A/D Data Register 1 ADDR1 16 16 2 or 3 PCLKB
0008 9024h S12AD A/D Data Register 2 ADDR2 16 16 2 or 3 PCLKB
0008 9026h S12AD A/D Data Register 3 ADDR3 16 16 2 or 3 PCLKB
0008 9028h S12AD A/D Data Register 4 ADDR4 16 16 2 or 3 PCLKB
0008 902Ah S12AD A/D Data Register 5 ADDR5 16 16 2 or 3 PCLKB
0008 902Ch S12AD A/D Data Register 6 ADDR6 16 16 2 or 3 PCLKB
0008 902Eh S12AD A/D Data Register 7 ADDR7 16 16 2 or 3 PCLKB
0008 9040h S12AD A/D Data Register 16 ADDR16 16 16 2 or 3 PCLKB
0008 9042h S12AD A/D Data Register 17 ADDR17 16 16 2 or 3 PCLKB
0008 9044h S12AD A/D Data Register 18 ADDR18 16 16 2 or 3 PCLKB
0008 9046h S12AD A/D Data Register 19 ADDR19 16 16 2 or 3 PCLKB
0008 9048h S12AD A/D Data Register 20 ADDR20 16 16 2 or 3 PCLKB
0008 904Ah S12AD A/D Data Register 21 ADDR21 16 16 2 or 3 PCLKB
0008 904Ch S12AD A/D Data Register 22 ADDR22 16 16 2 or 3 PCLKB
0008 904Eh S12AD A/D Data Register 23 ADDR23 16 16 2 or 3 PCLKB
0008 9050h S12AD A/D Data Register 24 ADDR24 16 16 2 or 3 PCLKB
0008 9052h S12AD A/D Data Register 25 ADDR25 16 16 2 or 3 PCLKB
0008 9054h S12AD A/D Data Register 26 ADDR26 16 16 2 or 3 PCLKB
0008 9056h S12AD A/D Data Register 27 ADDR27 16 16 2 or 3 PCLKB
0008 9058h S12AD A/D Data Register 28 ADDR28 16 16 2 or 3 PCLKB
0008 905Ah S12AD A/D Data Register 29 ADDR29 16 16 2 or 3 PCLKB
0008 905Ch S12AD A/D Data Register 30 ADDR30 16 16 2 or 3 PCLKB
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RX130 Group

4. 1/0 Registers

Table 4.1 List of I/0 Registers (Address Order) (8 / 18)
Module Number Access
Address Symbol Register Name Register Symbol of Bits Size Number of Access Cycles
0008 90E4h S12AD A/D Sampling State Register 4 ADSSTR4 8 8 2 or 3 PCLKB
0008 90E5h S12AD A/D Sampling State Register 5 ADSSTR5 8 8 2 or 3 PCLKB
0008 90E6h S12AD A/D Sampling State Register 6 ADSSTR6 8 8 2 or 3 PCLKB
0008 90E7h S12AD A/D Sampling State Register 7 ADSSTR7 8 8 2 or 3 PCLKB
0008 A00Oh SCIlo Serial Mode Register SMR 8 8 2 or 3 PCLKB
0008 A001h SCI0 Bit Rate Register BRR 8 8 2 or 3 PCLKB
0008 A002h SClo Serial Control Register SCR 8 8 2 or 3 PCLKB
0008 A003h SCI0 Transmit Data Register TDR 8 8 2 or 3 PCLKB
0008 A004h SClo Serial Status Register SSR 8 8 2 or 3 PCLKB
0008 A005h SCI0 Receive Data Register RDR 8 8 2 or 3 PCLKB
0008 A006h SMCI0 Smart Card Mode Register SCMR 8 8 2 or 3 PCLKB
0008 A007h SCI0 Serial Extended Mode Register SEMR 8 8 2 or 3 PCLKB
0008 A008h SClo Noise Filter Setting Register SNFR 8 8 2 or 3 PCLKB
0008 A009h SCI0 12C Mode Register 1 SIMR1 8 8 2 or 3 PCLKB
0008 AOOAh SCI0 12C Mode Register 2 SIMR2 8 8 2 or 3 PCLKB
0008 AOOBh SCI0 12C Mode Register 3 SIMR3 8 8 2 or 3 PCLKB
0008 A0OCh SCI0 12C Status Register SISR 8 8 2 or 3 PCLKB
0008 AOODh SCI0 SPI Mode Register SPMR 8 8 2 or 3 PCLKB
0008 AOOEh SClo Transmit Data Register HL TDRHL 16 16 2 or 3 PCLKB
0008 AOOEh SCI0 Transmit Data Register H TDRH 8 8 2 or 3 PCLKB
0008 AOOFh SCIlo Transmit Data Register L TDRL 8 8 2 or 3 PCLKB
0008 A010h SCI0 Receive Data Register HL RDRHL 16 16 2 or 3 PCLKB
0008 A010h SClo Receive Data Register H RDRH 8 8 2 or 3 PCLKB
0008 A011h SCI0 Receive Data Register L RDRL 8 8 2 or 3 PCLKB
0008 A012h SClo Modulation Duty Register MDDR 8 8 2 or 3 PCLKB
0008 A020h SCi1 Serial Mode Register SMR 8 8 2 or 3 PCLKB
0008 A021h Sell] Bit Rate Register BRR 8 8 2 or 3 PCLKB
0008 A022h SCit Serial Control Register SCR 8 8 2 or 3 PCLKB
0008 A023h SCiH Transmit Data Register TDR 8 8 2 or 3 PCLKB
0008 A024h Scit Serial Status Register SSR 8 8 2 or 3 PCLKB
0008 A025h SCi Receive Data Register RDR 8 8 2 or 3 PCLKB
0008 A026h SMCI1 Smart Card Mode Register SCMR 8 8 2 or 3 PCLKB
0008 A027h SCi Serial Extended Mode Register SEMR 8 8 2 or 3 PCLKB
0008 A028h SCit Noise Filter Setting Register SNFR 8 8 2 or 3 PCLKB
0008 A029h S{ell] 12C Mode Register 1 SIMR1 8 8 2 or 3 PCLKB
0008 A02Ah SCit 12C Mode Register 2 SIMR2 8 8 2 or 3 PCLKB
0008 A02Bh S{el}] 12C Mode Register 3 SIMR3 8 8 2 or 3 PCLKB
0008 A02Ch SCit 12C Status Register SISR 8 8 2 or 3 PCLKB
0008 A02Dh S{ell] SPI Mode Register SPMR 8 8 2 or 3 PCLKB
0008 AO2Eh SCit Transmit Data Register HL TDRHL 16 16 2 or 3 PCLKB
0008 AO2Eh SCi1 Transmit Data Register H TDRH 8 8 2 or 3 PCLKB
0008 AO2Fh SCit Transmit Data Register L TDRL 8 8 2 or 3 PCLKB
0008 A030h SCiH Receive Data Register HL RDRHL 16 16 2 or 3 PCLKB
0008 A030h SCit Receive Data Register H RDRH 8 8 2 or 3 PCLKB
0008 A031h SCi Receive Data Register L RDRL 8 8 2 or 3 PCLKB
0008 A032h Scit Modulation Duty Register MDDR 8 8 2 or 3 PCLKB
0008 AOAOh SCI5 Serial Mode Register SMR 8 8 2 or 3 PCLKB
0008 AOA1h SCI5 Bit Rate Register BRR 8 8 2 or 3 PCLKB
0008 AOA2h SCI5 Serial Control Register SCR 8 8 2 or 3 PCLKB
0008 AOA3h SCI5 Transmit Data Register TDR 8 8 2 or 3 PCLKB
0008 AOA4h SCI5 Serial Status Register SSR 8 8 2 or 3 PCLKB
0008 AOA5h SCI5 Receive Data Register RDR 8 8 2 or 3 PCLKB
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RX130 Group

4. 1/0 Registers

Table 4.1 List of I/0O Registers (Address Order) (12/18)
Module Number Access

Address Symbol Register Name Register Symbol of Bits Size Number of Access Cycles

0008 B333h SCl12 Timer Count Register TCNT 8 8 2 or 3 PCLKB

0008 C0O00h PORTO Port Direction Register PDR 8 8 2 or 3 PCLKB

0008 C001h PORT1 Port Direction Register PDR 8 8 2 or 3 PCLKB

0008 C002h PORT2 Port Direction Register PDR 8 8 2 or 3 PCLKB

0008 C003h PORT3 Port Direction Register PDR 8 8 2 or 3 PCLKB

0008 C004h PORT4 Port Direction Register PDR 8 8 2 or 3 PCLKB

0008 C0O05h PORT5 Port Direction Register PDR 8 8 2 or 3 PCLKB

0008 COOAh PORTA Port Direction Register PDR 8 8 2 or 3 PCLKB

0008 CO0Bh PORTB Port Direction Register PDR 8 8 2 or 3 PCLKB

0008 COOCh PORTC Port Direction Register PDR 8 8 2 or 3 PCLKB

0008 COODh PORTD Port Direction Register PDR 8 8 2 or 3 PCLKB

0008 COOEh PORTE Port Direction Register PDR 8 8 2 or 3 PCLKB

0008 CO11h PORTH Port Direction Register PDR 8 8 2 or 3 PCLKB

0008 C012h PORTJ Port Direction Register PDR 8 8 2 or 3 PCLKB

0008 C020h PORTO Port Output Data Register PODR 8 8 2 or 3 PCLKB

0008 C021h PORT1 Port Output Data Register PODR 8 8 2 or 3 PCLKB

0008 C022h PORT2 Port Output Data Register PODR 8 8 2 or 3 PCLKB

0008 C023h PORT3 Port Output Data Register PODR 8 8 2 or 3 PCLKB

0008 C024h PORT4 Port Output Data Register PODR 8 8 2 or 3 PCLKB

0008 C025h PORT5 Port Output Data Register PODR 8 8 2 or 3 PCLKB

0008 C02Ah PORTA Port Output Data Register PODR 8 8 2 or 3 PCLKB

0008 C02Bh PORTB Port Output Data Register PODR 8 8 2 or 3 PCLKB

0008 C02Ch PORTC Port Output Data Register PODR 8 8 2 or 3 PCLKB

0008 C02Dh PORTD Port Output Data Register PODR 8 8 2 or 3 PCLKB

0008 CO2Eh PORTE Port Output Data Register PODR 8 8 2 or 3 PCLKB

0008 C031h PORTH Port Output Data Register PODR 8 8 2 or 3 PCLKB

0008 C032h PORTJ Port Output Data Register PODR 8 8 2 or 3 PCLKB

0008 C040h PORTO Port Input Data Register PIDR 8 8 3 or 4 PCLKB cycles when reading,
2 or 3 PCLKB cycles when writing

0008 C041h PORT1 Port Input Data Register PIDR 8 8 3 or 4 PCLKB cycles when reading,
2 or 3 PCLKB cycles when writing

0008 C042h PORT2 Port Input Data Register PIDR 8 8 3 or 4 PCLKB cycles when reading,
2 or 3 PCLKB cycles when writing

0008 C043h PORT3 Port Input Data Register PIDR 8 8 3 or 4 PCLKB cycles when reading,
2 or 3 PCLKB cycles when writing

0008 C044h PORT4 Port Input Data Register PIDR 8 8 3 or 4 PCLKB cycles when reading,
2 or 3 PCLKB cycles when writing

0008 C045h PORTS Port Input Data Register PIDR 8 8 3 or 4 PCLKB cycles when reading,
2 or 3 PCLKB cycles when writing

0008 C04Ah PORTA Port Input Data Register PIDR 8 8 3 or 4 PCLKB cycles when reading,
2 or 3 PCLKB cycles when writing

0008 C04Bh PORTB Port Input Data Register PIDR 8 8 3 or 4 PCLKB cycles when reading,
2 or 3 PCLKB cycles when writing

0008 C04Ch PORTC Port Input Data Register PIDR 8 8 3 or 4 PCLKB cycles when reading,
2 or 3 PCLKB cycles when writing

0008 C04Dh PORTD Port Input Data Register PIDR 8 8 3 or 4 PCLKB cycles when reading,
2 or 3 PCLKB cycles when writing

0008 CO4Eh PORTE Port Input Data Register PIDR 8 8 3 or 4 PCLKB cycles when reading,
2 or 3 PCLKB cycles when writing

0008 C051h PORTH Port Input Data Register PIDR 8 8 3 or 4 PCLKB cycles when reading,
2 or 3 PCLKB cycles when writing

0008 C052h PORTJ Port Input Data Register PIDR 8 8 3 or 4 PCLKB cycles when reading,
2 or 3 PCLKB cycles when writing

0008 C060h PORTO Port Mode Register PMR 8 8 2 or 3 PCLKB

0008 C061h PORT1 Port Mode Register PMR 8 8 2 or 3 PCLKB

0008 C062h PORT2 Port Mode Register PMR 8 8 2 or 3 PCLKB

0008 C063h PORT3 Port Mode Register PMR 8 8 2 or 3 PCLKB

0008 C064h PORT4 Port Mode Register PMR 8 8 2 or 3 PCLKB

RO1DS0273EJ0200 Rev.2.00
Sep 01, 2017

ENESAS

Page 41 of 134



RX130 Group

4. 1/0 Registers

Table 4.1 List of I/O Registers (Address Order) (13 /18)
Module Number Access
Address Symbol Register Name Register Symbol of Bits Size Number of Access Cycles
0008 C065h PORTS Port Mode Register PMR 8 8 2 or 3 PCLKB
0008 CO6Ah PORTA Port Mode Register PMR 8 8 2 or 3 PCLKB
0008 C06Bh PORTB Port Mode Register PMR 8 8 2 or 3 PCLKB
0008 C06Ch PORTC Port Mode Register PMR 8 8 2 or 3 PCLKB
0008 C06Dh PORTD Port Mode Register PMR 8 8 2 or 3 PCLKB
0008 CO6Eh PORTE Port Mode Register PMR 8 8 2 or 3 PCLKB
0008 C071h PORTH Port Mode Register PMR 8 8 2 or 3 PCLKB
0008 C072h PORTJ Port Mode Register PMR 8 8 2 or 3 PCLKB
0008 C082h PORT1 Open Drain Control Register 0 ODRO 8 8 2 or 3 PCLKB
0008 C083h PORT1 Open Drain Control Register 1 ODR1 8 8 2 or 3 PCLKB
0008 C084h PORT2 Open Drain Control Register 0 ODRO 8 8 2 or 3 PCLKB
0008 C085h PORT2 Open Drain Control Register 1 ODR1 8 8 2 or 3 PCLKB
0008 C086h PORT3 Open Drain Control Register 0 ODRO 8 8 2 or 3 PCLKB
0008 C087h PORT3 Open Drain Control Register 1 ODR1 8 8 2 or 3 PCLKB
0008 C094h PORTA Open Drain Control Register 0 ODRO 8 8 2 or 3 PCLKB
0008 C095h PORTA Open Drain Control Register 1 ODR1 8 8 2 or 3 PCLKB
0008 C096h PORTB Open Drain Control Register 0 ODRO 8 8 2 or 3 PCLKB
0008 C097h PORTB Open Drain Control Register 1 ODR1 8 8 2 or 3 PCLKB
0008 C098h PORTC Open Drain Control Register 0 ODRO 8 8 2 or 3 PCLKB
0008 C099%h PORTC Open Drain Control Register 1 ODR1 8 8 2 or 3 PCLKB
0008 C09Ah PORTD Open Drain Control Register 0 ODRO 8 8 2 or 3 PCLKB
0008 C09Ch PORTE Open Drain Control Register 0 ODRO 8 8 2 or 3 PCLKB
0008 COA4h PORTJ Open Drain Control Register 0 ODRO 8 8 2 or 3 PCLKB
0008 COCOh PORTO Pull-Up Control Register PCR 8 8 2 or 3 PCLKB
0008 COC1h PORT1 Pull-Up Control Register PCR 8 8 2 or 3 PCLKB
0008 COC2h PORT2 Pull-Up Control Register PCR 8 8 2 or 3 PCLKB
0008 COC3h PORT3 Pull-Up Control Register PCR 8 8 2 or 3 PCLKB
0008 COC4h PORT4 Pull-Up Control Register PCR 8 8 2 or 3 PCLKB
0008 COC5h PORTS Pull-Up Control Register PCR 8 8 2 or 3 PCLKB
0008 COCAh PORTA Pull-Up Control Register PCR 8 8 2 or 3 PCLKB
0008 COCBh PORTB Pull-Up Control Register PCR 8 8 2 or 3 PCLKB
0008 COCCh PORTC Pull-Up Control Register PCR 8 8 2 or 3 PCLKB
0008 COCDh PORTD Pull-Up Control Register PCR 8 8 2 or 3 PCLKB
0008 COCEh PORTE Pull-Up Control Register PCR 8 8 2 or 3 PCLKB
0008 COD1h PORTH Pull-Up Control Register PCR 8 8 2 or 3 PCLKB
0008 COD2h PORTJ Pull-Up Control Register PCR 8 8 2 or 3 PCLKB
0008 COE1h PORT1 Drive Capacity Control Register DSCR 8 8 2 or 3 PCLKB
0008 COE2h PORT2 Drive Capacity Control Register DSCR 8 8 2 or 3 PCLKB
0008 COE3h PORT3 Drive Capacity Control Register DSCR 8 8 2 or 3 PCLKB
0008 COESh PORTS Drive Capacity Control Register DSCR 8 8 2 or 3 PCLKB
0008 COEAh PORTA Drive Capacity Control Register DSCR 8 8 2 or 3 PCLKB
0008 COEBh PORTB Drive Capacity Control Register DSCR 8 8 2 or 3 PCLKB
0008 COECh PORTC Drive Capacity Control Register DSCR 8 8 2 or 3 PCLKB
0008 COEDh PORTD Drive Capacity Control Register DSCR 8 8 2 or 3 PCLKB
0008 COEEh PORTE Drive Capacity Control Register DSCR 8 8 2 or 3 PCLKB
0008 COF1h PORTH Drive Capacity Control Register DSCR 8 8 2 or 3 PCLKB
0008 COF2h PORTJ Drive Capacity Control Register DSCR 8 8 2 or 3 PCLKB
0008 C11Fh MPC Write-Protect Register PWPR 8 8 2 or 3 PCLKB
0008 C120h PORT Port Switching Register B PSRB 8 8 2 or 3 PCLKB
0008 C121h PORT Port Switching Register A PSRA 8 8 2 or 3 PCLKB
0008 C143h MPC P03 Pin Function Control Register PO3PFS 8 8 2 or 3 PCLKB
0008 C145h MPC P05 Pin Function Control Register PO5PFS 8 8 2 or 3 PCLKB
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Table 5.12 DC Characteristics (8)
Conditions: 1.8V <VCC=AVCC0<2.0V,20V=VCC=<55V,20V=<AVCCO0=<55V,VSS=AVSS0=0V,Ta=-40to
+105°C
Item Symbol | Min. Typ.*4 Max. | Unit | Test Conditions
Analog power | During A/D conversion (at high-speed conversion) lavee — 0.7 1.7 mA
supply current During A/D conversion (at low-speed conversion) — 0.6 1.0
During D/A conversion (per channel)*? — — 1.5
Waiting for A/D and D/A conversion (all units) — — 0.4 pA
Reference During A/D conversion (at high-speed conversion) IREFHO — 25 150 uA
power supply Waiting for A/D conversion (all units) — — 60 nA
current
LvDO — ILvb — 0.1 — MA
LVD1, 2 Per channel — 0.15 — uA
Temperature | — lTEMP — 75 — MA
sensor*3
Comparator B | Window function enabled lcmp™2 — 125 28.6 pA
?eprizgting ceur- Comparator high-speed mode (per channel) — 3.2 16.2 MA
Comparator low-speed mode (per channel) — 1.7 4.4 uA
Cusu During measurement (CPU is in sleep mode) leTsu — 150 — uA
operating Base clock: 2 MHz
current Pin capacity: 50 pF
Note 1. The value of the D/A converter is the value of the power supply current including the reference current.
Note 2. Current consumed only by the comparator B module.
Note 3. ICurrent consumed by the power supply (VCC).
Note 4. When VCC = AVCCO0=3.3 V.
Table 5.13 DC Characteristics (9)
Conditions: 1.8V <VCC=AVCC0<2.0V,20V=<VCC<55V,20V=<AVCC0=<55V,VSS=AVSS0=0V,Ta=-40to
+105°C
Item Symbol Min. Typ. Max. Unit Test Conditions
RAM standby voltage VRAM 1.8 — — \Y

Table 5.14 DC Characteristics (10)
Conditions: 1.8V <VCC=AVCC0<2.0V,20V=<VCC=<55V,20V=<AVCCO0=<55V,VSS=AVSS0=0V,Ta=-40to
+105°C
Item Symbol Min. Typ. Max. Unit Test Conditions

Power-on VCC rising | At normal startup*? SrvCC 0.02 — 20 ms/V
gradient During fast startup time*2 0.02 — 2

Voltage monitoring 0 reset 0.02 — —

enabled at startup*3, *4
Note 1. When OFS1.(FASTSTUP, LVDAS) = 11b.

Note 2.
Note 3.
Note 4.

When OFS1.(FASTSTUP, LVDAS) = 01b.
When OFS1.LVDAS = 0.

not read in boot mode.

Turn on the power supply voltage according to the normal startup rising gradient because the register settings set by OFS1 are
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Table 5.15 DC Characteristics (11)

Conditions: 1.8V <VCC=AVCC0<2.0V,20V<VCC<55V,20V<AVCC0<55V,VSS=AVSS0=0V, Ta=-40to
+105°C

The ripple voltage must meet the allowable ripple frequency f; (ycc) within the range between the VCC upper limit and lower limit.

When VCC change exceeds VCC +10%, the allowable voltage change rising/falling gradient dt/dVCC must be met.

Item Symbol Min. Typ. Max. Unit Test Conditions
Allowable ripple frequency fr (vee) — — 10 kHz Figure 5.11
Vr (VCC) <VCC x 0.2
— — 1 MHz Figure 5.11
Vr (vee) < VCC % 0.08
— — 10 MHz Figure 5.11
Vr (vce) <VCC x 0.06
Allowable voltage change dt/dvCC 1.0 — — ms/V When VCC change exceeds VCC +10%
rising/falling gradient

> < 1/ fr (vce)

VCC m V: vee)

Figure 5.11 Ripple Waveform

Table 5.16 DC Characteristics (12)
Conditions: 1.8V <VCC=AVCC0<20V,20V<VCC=<55V,20V<AVCCO0=<55V,VSS=AVSS0=0V, Ta=-40to

+105°C
Iltem Symbol Min. Typ. Max. Unit Test Conditions
Permissible error of VCL pin external CveL 1.4 4.7 7.0 uF
capacitance

Note:  The recommended capacitance is 4.7 yF. Variations in connected capacitors should be within the above range.
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lon/loL Vs Von/Vor
60
Ta=-40°C
40 Ta=25°C
— Ta=105°C
/Z/
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<
E
s 0 /
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o
-20 /
40| Te=105°C % /
Ta=25°C /
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-60
1 3 4 5 6
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Figure 5.16 Vou/VoL and lgy/lo. Temperature Characteristics at VCC = 5.5 V When Normal Output is Selected

(Reference Data)
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5.2.3 Normal I/0O Pin Output Characteristics (3)

Figure 5.22 to Figure 5.25 show the characteristics of the RIIC output pin.

|o|_ VS Vo|_
120
VCC=5.5V
100
T /
.g. 60
ke
VCC=3.3V
40 —
// VCC=2.7V
0
0 1 2 3 5 6
VoL [V]
Figure 5.22 VoL and lg,_ Voltage Characteristics of RIIC Output Pin at T, = 25°C (Reference Data)
|o|_ VS Vo|_
40
35
Ta=-40°C
/
]
30 / Ta=25°C
//
_ 25 / Ta=105°C
< /—7
E 2 / —
sl
10 ////
5
0
0.5 1 1.5 25 3
VoL [V]
Figure 5.23 VoL and lg. Temperature Characteristics of RIIC Output Pin at VCC = 2.7 V (Reference Data)
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Table 5.25 Clock Timing
Conditions: 1.8V <VCC=AVCC0<2.0V,20V=<VCC=<55V,20V=AVCCO0=<55V,VSS=AVSS0=0V, Ta=-40to
+105°C
Item Symbol Min. Typ. Max. Unit Test Conditions
EXTAL external clock input cycle time txeye 50 — — ns Figure 5.26
EXTAL external clock input high pulse width txH 20 — — ns
EXTAL external clock input low pulse width txL 20 — — ns
EXTAL external clock rise time txr — — 5 ns
EXTAL external clock fall time txr — — 5 ns
EXTAL external clock input wait time*? txwT 0.5 — — us
Main clock oscillator oscillation |2.4<VCC<5.5 fvAIN 1 — 20 MHz
frequency*2 1.8<\VCC <24 1 _ 8
Main clock oscillation stabilization time (crystal)*2 tMAINOSC — 3 — ms Figure 5.27
Main clock oscillation stabilization time (ceramic tmaiNosc — 50 — us
resonator)*2
LOCO clock oscillation frequency fLoco 3.44 4.0 4.56 MHz
LOCO clock oscillation stabilization time tLoco — — 0.5 ys Figure 5.28
IWDT-dedicated clock oscillation frequency fiLoco 12.75 15 17.25 kHz
IWDT-dedicated clock oscillation stabilization time tiLoco — — 50 us Figure 5.29
HOCO clock oscillation frequency fioco 31.52 32 32.48 MHz T,=-40to + 85°C
(32 MH2) ™37 68 32 32.32 T,=0to+55°C
31.36 32 32.64 T, =-40to +105°C
HOCO clock oscillation stabilization time thoco — — 30 ys Figure 5.31
PLL input frequency*3 feLLIN 4 — 8 MHz
PLL circuit oscillation frequency*3 foLL 24 — 32 MHz
PLL clock oscillation stabilization time tpLL — — 50 us Figure 5.32
PLL free-running oscillation frequency fPLLFR — 8 — MHz
Sub-clock oscillator oscillation frequency*s fsus — 32.768 — kHz
Sub-clock oscillation stabilization time*4 tsusosc — 0.5 — s Figure 5.33

Note 1. Time until the clock can be used after the main clock oscillator stop bit (MOSCCR.MOSTP) is set to 0 (operating).
Note 2. Reference values when an 8-MHz resonator is used.
When specifying the main clock oscillator stabilization time, set the MOSCWTCR register with a stabilization time value that is
equal to or greater than the resonator-manufacturer-recommended value.
After changing the setting of the MOSCCR.MOSTP bit so that the main clock oscillator operates, read the OSCOVFSR.MOOVF
flag to confirm that is has become 1, and then start using the main clock.
Note 3. The VCC range should be 2.4 to 5.5 V when the PLL is used.
Note 4. Reference value when a 32.768-kHz resonator is used.
After changing the setting of the SOSCCR.SOSTP bit or RCR3.RTCEN bit so that the sub-clock oscillator operates, only start
using the sub-clock after the sub-clock oscillation stabilization wait time that is equal to or greater than the oscillator-
manufacturer-recommended value has elapsed.

Note 5. Only 32.768-kHz can be used.
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< »lg »

EXTAL external clock input [ vcCc x0.5

txr txr

Figure 5.26 EXTAL External Clock Input Timing

MOSCCR.MOSTP \

£
P

tmainosc
Main clock oscillator output mu

Figure 5.27 Main Clock Oscillation Start Timing

LOCOCR.LCSTP

tLoco

LOCO clock oscillator output 7l_\_/_\_/_

Figure 5.28 LOCO Clock Oscillation Start Timing

ILOCOCR.ILCSTP

tiLoco
IWDT-dedicated clock oscillator output
Figure 5.29 IWDT-Dedicated Clock Oscillation Start Timing
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RES# _7

Internal reset

A AN
~

treswT

OFS1.HOCOEN

Figure 5.30 HOCO Clock Oscillation Start Timing (After Reset is Canceled by Setting OFS1.HOCOEN Bit to 0)

N

-

”

HOCOCR.HCSTP 3
thoco

HOCO clock % \ / \ /

Figure 5.31 HOCO Clock Oscillation Start Timing (Oscillation is Started by Setting HOCOCR.HCSTP Bit)

MOSCCR.MOSTP

L. I@ £
7 w »

tmainosc

Main clock oscillator output

R

PLLCR2.PLLEN

PLL clock ’: \ ’

” ” ”

Figure 5.32 PLL Clock Oscillation Start Timing (PLL is Operated after Main Clock Oscillation Has Settled)

SOSCCR.SOSTP \

4
n

tsusosc
Sub-clock oscillator output W\I\J

Figure 5.33 Sub-Clock Oscillation Start Timing
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TMCIO to TMCI3
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tTMCr tTMCf
Figure 5.45 TMR Clock Input Timing
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r \
SCKn / \ / \
\ I ¥
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Figure 5.46 SCK Clock Input Timing
SCKn /_\_/_L
trxo
TXDn ><
trxs | trxH
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Figure 5.47 SCI Input/Output Timing: Clock Synchronous Mode
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54 A/D Conversion Characteristics

VREFHO [C VREFHO [
55 F 55 =
50 - 50 |-
= [~ A/D Conversion - [~ A/D Conversion
40 = Characteristics (1) 40 = Characteristics (3)
30 | 30 |
2.7 |- ™ A/D Conversion 2.7 = - A/D Conversion
24 Characteristics (2) 24 Characteristics (4)
20 20 ["~~——A/D Conversion
— 1.8 Characteristics (5)
10 | 10 |
oottt b dpr bt b bl I | I I Y I A A M A
2427 55 AVCCO 18 2427 55 AVCCO
1.0 20 3.0 4.0 5.0 1.0 2.0 3.0 4.0 5.0
ADCSR.ADHSC =0 ADCSR.ADHSC =1
Figure 5.56 AVCCO0 to VREFHO Voltage Range
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Table 5.41

A/D Conversion Characteristics (3)

Conditions: 2.7V =<VCC=<55V,2.7V=<AVCC0=<55YV, 2.7V <VREFHO0 < AVCCO, Reference voltage = VREFHO,
VSS = AVSS0 = VREFLO =0V, Ta =-40 to +105°C

Item Min. Typ. Max. Unit Test Conditions

Frequency 1 — 27 MHz

Resolution — — 12 Bit

Conversion time*1 Permissible signal 2 — — us High-precision channel

(Operation at source impedance ADCSR.ADHSC bit =1

PCLKD = 27 MHz) (Max.) = 1.1 kQ ADSSTRn = 0Dh

3 — — Normal-precision channel

ADCSR.ADHSC bit =1
ADSSTRn = 28h

Analog input Cs — — 15 pF Pin capacitance included

capacitance

Analog input Rs — — 25 kQ

resistance

Analog input effective range 0 — VREFHO \%

Offset error — 0.5 +4.5 LSB

Full-scale error — +0.75 4.5 LSB

Quantization error — 0.5 — LSB

Absolute accuracy — +1.25 5.0 LSB High-precision channel

+8.0 LSB Other than above
DNL differential nonlinearity error — +1.0 — LSB
INL integral nonlinearity 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 nonlinearity error, and INL integral nonlinearity error do not

include quantization errors.

Note 1. The conversion time is the sum of the sampling time and the comparison time. As the test conditions, the number of sampling

states is indicated.
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55 D/A Conversion Characteristics

Table 5.45

Conditions:
T, =-40to +105°C

D/A Conversion Characteristics (1)
1.8V =<VCC=AVCCO0<20V,20V<VCC=<55V,20V=<AVCCO0=<55V,VSS=AVSS0=0V,

ltem Symbol Min. Typ. Max. Unit Test Conditions

Resolution — — — 8 Bit
Conversion VCC=2.7t05.5V | tpconv — — 3.0 us 35-pF capacitive load
time VCC=18102.7V — — 6.0
Absolute VCC=2.41t05.5V — — — +3.0 LSB 2-MQ resistive load
accuracy VCC=18t024V| — — — +3.5

VCC=241t055V — — — 2.0 LSB 4-MQ resistive load

VCC=1.8t024V — — — 2.5
RO output resistance — — 6.4 — kQ

5.6 Temperature Sensor Characteristics

Table 5.46 Temperature Sensor Characteristics
Conditions: 2.0V=sVCC=<55V,20V=<AVCCO0=<55V,VSS=AVSS0=0V, T, =-40to +105°C
Item Symbol Min. Typ. Max. Unit Test Conditions
Relative accuracy — — +1.5 — °C 2.4V or above
— 2.0 — Below 2.4 V
Temperature slope — — -3.65 — mV/°C
Output voltage (25°C) — — 1.05 — \ VCC =33V
Temperature sensor start time tsTART — — 5 us
Sampling time — 5 — — us
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Note. Do not apply the power supply voltage to the VCL pin.
Use a 4.7-yF multilayer ceramic for the VCL pin and place it close to the pin.
A recommended value is shown for the capacitance of the bypass capacitors.

Figure 5.68 Connecting Capacitors (80 Pins)
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JEITA Package Code RENESAS Code Previous Code MASS (TYP,) [g]
48PJN-A
P-HWQFN48-7x7-0.50 PWQNO0048KB-A P48K8-50-5B4-5 0.13
D

©12012 Renesas Electronics Corporation. All rights reserved.

DETAILOF (A) PART

.|

Referance Dimension in Millimeters
Symbol | Min Nom | Max
D 6.95 | 7.00 | 7.05
D2 E 695 | 7.00 | 7.05
A 070 | 075 | 0.80
EXPOSED DIE PAD
; / b 0.18 0.25 0.30
12
UUUUUUUUUUUU T, [e] —— | 080 | —
48P Lp 030 | 040 | 050
> g T
= = X 0.05
B P d y — — | 005
] (@
) + d E2
= a
= d
= d ITEM D2 E2
S d MIN [NOM[MAX]| MIN [NOM[MAX
37D = 7 EXPOSED
DIE PAD A |5.45(5.50/5.555.45|5.50|5.55
00 anano 00 VARIATIONS
36 25
—Lp e
b x @|s|AB]|

Figure E  48-Pin HWQFN (PWQNO048KB-A)
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