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RX113 Group

1. Overview

1.4

Pin Functions

Table 1.4 lists the pin functions.

Table 1.4 Pin Functions (1/4)
Classifications  Pin Name 1/0 Description
Power supply VCC Input Power supply pin. Connect it to the system power supply.
VCL — Connect this pin to the VSS pin via the 4.7 yF smoothing capacitor used to
stabilize the internal power supply. Place the capacitor close to the pin.
VSS Input Ground pin. Connect it to the system power supply (0 V).
VCC_USB Input Power supply pin for USB. Connect this pin to VCC.
VSS_USB Input Ground pin for USB. Connect this pin to VSS.
Analog power AVCCO Input Analog voltage supply pin for the 12-bit A/D converter and D/A converter.
supply Connect this pin to VCC when not using the 12-bit A/D converter and D/A
converter.
AVSSO Input Analog ground pin for the 12-bit A/D converter and D/A converter. Connect
this pin to VSS when not using the 12-bit A/D converter and D/A converter.
VREFHO Input Analog reference voltage supply pin for the 12-bit A/D converter.
VREFLO Input Analog reference ground pin for the 12-bit A/D converter.
VREFH Input Analog reference voltage supply pin for the 12-bit D/A converter.
VREFL Input Analog reference ground pin for the 12-bit D/A converter.
Clock XTAL Output/  Pins for connecting a crystal. An external clock can be input through the
Input *1  XTAL pin.
EXTAL Input
XCIN Input Input/output pins for the sub-clock oscillator. Connect a crystal between
XCOUT Output XCIN and XCOUT.
CLKOUT Output  Clock output pin.
Operating mode MD Input Pin for setting the operating mode. The signal levels on this pin must not
control be changed during operation.
UB# Input Pin used for boot mode (USB interface).
UPSEL Input Pin used for boot mode (USB interface).
System control RES# Input Reset pin. This MCU enters the reset state when this signal goes low.
CAC CACREF Input Input pin for the clock frequency accuracy measurement circuit.
On-chip FINED 110 FINE interface pin.
emulator
LvD CMPA2 Input Detection target voltage pin for voltage detection 2.
Interrupts NMI Input Non-maskable interrupt request pin.
IRQO to IRQ7 Input Interrupt request pins.
Multi-function MTIOCOA, MTIOCOB 110 The TGRAO to TGRDO input capture input/output compare output/PWM
timer pulse unit2 MTIOCOC, MTIOCOD output pins.
MTIOC1A, MTIOC1B 110 The TGRA1 and TGRBL1 input capture input/output compare output/PWM
output pins.
MTIOC2A, MTIOC2B 110 The TGRA2 and TGRB2 input capture input/output compare output/PWM
output pins.
MTIOC3A, MTIOC3B /0 The TGRA3 to TGRD3 input capture input/output compare output/PWM
MTIOC3C, MTIOC3D output pins.
MTIOC4A, MTIOC4B 1/0 The TGRA4 to TGRD4 input capture input/output compare output/PWM
MTIOC4C, MTIOC4D output pins.
MTIC5U, MTIC5V, MTIC5W  Input The TGRUS5, TGRV5, and TGRWS input capture input/external pulse input
pins.
MTCLKA, MTCLKB, Input Input pins for the external clock.
MTCLKC, MTCLKD
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RX113 Group

1. Overview

Table 1.4

Pin Functions (3/4)

Classifications

Pin Name

110

Description

Serial
communications

e Asynchronous mode/clock synchronous mode

interface (SCIf) SCK12 110 Input/output pin for the clock.
RXD12 Input Input pin for receiving data.
TXD12 Output  Output pin for transmitting data.
CTS12# Input Input pin for controlling the start of transmission and reception.
RTS12# Output  Output pin for controlling the start of transmission and reception.
o Simple 12C mode
SSCL12 1/0 Input/output pin for the 12C clock.
SSDA12 110 Input/output pin for the 12C data.
e Simple SPI mode
SCK12 1/0 Input/output pin for the clock.
SMISO12 1/0 Input/output pin for slave transmit data.
SMOSI12 1/0 Input/output pin for master transmit data.
SS12# Input Chip-select input pin.
e Extended serial mode
RXDX12 Input Input pin for data reception by SCIf.
TXDX12 Output  Output pin for data transmission by SCIf.
SIOX12 1/0 Input/output pin for data reception or transmission by SCIf.
12C bus interface SCLO 1/0 Input/output pin for I2C bus interface clocks. Bus can be directly driven by
the N-channel open drain output.
SDAO 110 Input/output pin for 12C bus interface data. Bus can be directly driven by
the N-channel open drain output.
Serial peripheral RSPCKA 1/0 Input/output pin for the RSPI clock.
interface MOSIA 1/0 Input/output pin for transmitting data from the RSP master.
MISOA 1/0 Input/output pin for transmitting data from the RSPI slave.
SSLAO 110 Input/output pin to select the slave for the RSPI.
SSLA1 to SSLA3 Output  Output pins to select the slave for the RSPI.
Serial sound SSISCKO 1/0 SSI serial bit clock pin.
interface SSIwWS 1/0 Word selection pin.
SSITXDO Output  Serial data output pin.
SSIRXDO Input Serial data input pin.
AUDIO_MCLK Input Master clock pin for audio.
USB 2.0 host/ USBO_DP 110 D+ I/0 pin of the USB on-chip transceiver.
function module USBO_DM 1/0 D- 1/0 pin of the USB on-chip transceiver.
USBO_VBUS Input USB cable connection monitor pin.
USBO_EXICEN Output  Low-power control signal for the OTG chip.
USBO_VBUSEN Output  VBUS (5 V) supply enable signal for the OTG chip.
USBO_OVRCURA, Input External overcurrent detection pins.
USBO_OVRCURB
USBO_ID Input Mini-AB connector ID input pin during operation in OTG mode.
12-bit A/D ANOO0O to AN015, AN021 Input Input pins for the analog signals to be processed by the A/D converter.
converter ADTRGO# Input Input pin for the external trigger signals that start the A/D conversion.
12-bit D/A DAO, DAl Output  Output pins for the analog signals to be processed by the D/A converter.
converter
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RX113 Group 1. Overview
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Note:  This figure indicates the power supply pins and VO ports.
For the pin configuration, see the table “List of Pins and Pin Functions (64-Pin LFQFP)”.

Figure 1.5 Pin Assignments of the 64-Pin LFQFP
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RX113 Group 1. Overview
Table 1.6 List of Pins and Pin Functions (100-Pin TFLGA) (3/3)
Pin | Power Supply, Clock, Timers Communication LCD,
No. | System Control /0 Port | (MTU, POE, RTC, TMR) | (SCle, SCIf, RSPI, RIIC, USB, SSI) |Touch |Others
H1 | XTAL
H2 | EXTAL
H3 P15 MTIOCOB/MTCLKB/ RXD1/SMISO1/SSCL1/RSPCKA IRQ5/CLKOUT/
TMCI2 CACREF
H4 P13 MTIOCOB/TMO3 CTS12#/RTS12#/SS12#/CTSO0#/ SEGO00 |IRQ3
RTSO#/SS0#
H5 P11 MTIC5U/POEO# RXD12/RXDX12/SMISO12/ SEGO02 | IRQ7
SSCL12/RXD0/SMISO0/SSCLO
H6 P51 MTIOC4C RSPCKA/SCK2 SEGO07
H7 PCO MTIOC3C CTS5#/RTS5#/SS5#/SSLAL SEG10
H8 PC1 MTIOC3A SCK5/SSLA2 SEG09
H9 PB6 MTIOC3D RXD9/SMISO9/SSCLI/SSIRXDO SEG12/
COMS5
H10 PB7 MTIOC3B TXD9/SMOSI9/SSDA9/SSITXDO SEG11/
COM4
J1 VCL
J2 P17 MTIOCOC/MTIOC3A/ SCK1/MISOA/SDAO/RXD12/ IRQ7
MTIOC3B/POES#/TMO1 | RXDX12/SMISO12/SSCL12
J3 P32 MTIOCOC/RTCOUT/ TXD6/SMOSI6/SSDAG/CTS6#/ TS11 IRQ2
TMO3 RTS6#/SS6#
J4 |VCC_UsB
J5 VSS_USB
J6 P52 MISOA/RXD2/SMISO2/SSCL2 SEGO06
J7 P55 MTIOC4D/TMO3 VL1
J8 PC7 MTIOC3A/MTCLKB/ TXD1/SMOSI1/SSDA1/MISOA/ VL3 CACREF
TMO2 TXD8/SMOSI8/SSDAS8/
USBO_OVRCURB
J9 PC4 MTIOC3D/MTCLKC/ SSLAO/CTS8#/RTS8#/SS8#/SCK5/ | COM1 | IRQ2/CLKOUT
POEO#/TMCI1 USBO_VBUSEN/USBO_VBUS *1
J10 PC2 MTIOC4B RXD5/SMOSI5/SSCL5/IRRXD5/ COM3
SSLA3
K1 |VSS
K2 |VvDD
K3 P16 MTIOC3C/MTIOC3D/ TXD1/SMOSI1/SSDA1/MOSIA/ IRQ6/ADTRGO#
RTCOUT/TMO2 SCLO/USBO_VBUS/
USBO_VBUSEN/USB0O_OVRCURB
K4 USBO_DM
K5 USBO_DP
K6 P53 MTIOC2B SSLAO/CTS2#/RTS2#/SS2# SEGO05
K7 P54 MTIOC4B/TMCI1 VL2
K8 PC6 MTIOC3C/MTCLKA/ RXD1/SMISO1/SSCL1/MOSIA/ VL4
TMCI2 RXD8/SMISO8/SSCL8/
USBO_EXICEN
K9 PC5 MTIOC3B/MTCLKD/ SCK1/RSPCKA/SCK8/USBO_ID COMO
TMRI2
K10 PC3 MTIOC4D TXD5/SMOSI5/SSDA5/IRTXD5 COoM2

Note 1. Not 5 V tolerant.

Note 2. The power source of the 1/O buffer for these pins is AVCCO.

R01DS0216EJ0110 Rev.1.10
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RX113 Group

1. Overview

Table 1.7 List of Pins and Pin Functions (64-Pin LFQFP) (2/2)
Pin | Power Supply, Clock, Timers Communication LCD,
No. | System Control /0 Port | (MTU, POE, RTC, TMR) | (SCle, SCIf, RSPI, RIIC, USB, SSI) |Touch |Others
33 PB7/ MTIOC3B TXD9/SMOSI9/SSDA9/SSITXDO SEG11/
PC1 COM4
34 PB6/ MTIOC3D RXD9/SMOSI9/SSCLI/SSIRXDO SEG12/
PCO COM5
35 PB5 MTIOC2A/MTIOC1B/ SCK9/SSISCKO SEG13/
POE1#/TMRI1 COM®6
36 PB3 MTIOCOA/MTIOC3B/ SCK6/AUDIO_MCLK/ SEG15/
MTIOC4A/POE3#/TMOO0 | USBO_OVRCURA com7
37 PB1 MTIOCOC/MTIOCAC/ TXD6/SMOSI6/SSDA6/SSIWS0 SEG17 |IRQ4
TMCIO
38 |VvCC
39 PBO MTIC5W/MTIOCOC/ SCLO/RSPCKA/RXD6/SMOSI6/ IRQ2/ADTRGO#
RTCOUT SSCL6
40 |VSS
41 PA6 MTIC5V/MTCLKB/ CTS5#/RTS5#/SS5#/SDAO/MOSIA IRQ3
MTIOC2A/POE2#/TMCI3
42 PA4 MTIC5U/MTCLKA/ TXD5/SMOSI5/SSDA5/IRTXDS5/ SEG20 |IRQ5/CVREFB1
MTIOC2B/TMRIO SSLAO
43 PA3 MTIOCOD/MTCLKD/ RXD5/SMISO5/SSCL5/IRRXD5/ SEG21 | IRQ6/CMPB1
MTIOC1B/POEO# MISOA
44 PA1 MTIOCOB/MTCLKC/ SCK5/SSLA2 SEG23
RTCOUT
45 PAO MTIOC4A SSLAl SEG24 | CACREF
46 PES5 MTIOC4C/MTIOC2B MISOA/TXD9/SMOSI9/SSDA9 SEG27 | IRQ5/ANO13/
CMPOB1
47 PE4 MTIOC4D/MTIOC1A/ MOSIA/RXD9/SMISO9/SSCLY/ SEG28 | IRQ4/ANO012
MTIOC3A SSIWS0
48 PE3 MTIOCOA/MTIOC1B/ CTS12#/RTS12#/SS12#/RSPCKA/ | SEG29 | IRQ3/ANO11
MTIOC4B/POES8# SCK9/AUDIO_MCLK
49 PE2 MTIOC4A RXD12/RXDX12/SMISO12/ SEG30 |IRQ7/ANO10/
SSCL12/RXDX12/SSIRXDO CVREFBO
50 PE1 MTIOC4C TXD12/TXDX12/SIOX12/SMOSI12/ | SEG31 | IRQ1/AN009Y/
SSDA12/SSITXDO CMPBO
51 PEO MTIOC2A/POE3# SCK12/CTS#/IRTSO#/SS6#/ SEG32 | IRQO/ANO08
SSISCKO
52 PE7 SEG33 | IRQ7/ANO15/
CMPOBO
53 PE6 SEG34 | IRQ6/ANO14
54 PD2 MTIOC4D SEG37 |IRQ2
55 PD1 MTIOC4B SEG38 |IRQ1
56 PDO SEG39 |IRQO
57 |VREFL P42*2 ANO002
58 | VREFH P41%2 ANO001
59 | VREFLO PJ7*2
60 P40*2 AN00O
61 |VREFHO PJ6*2
62 | AVSSO
63 | AVCCO
64 PJ2 DA1

Note 1. Not 5V tolerant.

Note 2. The power source of the I/O buffer for these pins is AVCCO.

R01DS0216EJ0110 Rev.1.10
Mar 31, 2016
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RX113 Group

4. 1/0 Registers

Table 4.1 List of /0O Registers (Address Order) (10/23)
Module Register Numberof  Access Number of Access
Address Symbol Register Name Symbol Bits Size States
0008 860Eh  MTU Timer Output Control Register 1 TOCR1 8 8 2 or 3 PCLKB
0008 860Fh  MTU Timer Output Control Register 2 TOCR2 8 8 2 or 3 PCLKB
0008 8610h  MTU3 Timer Counter TCNT 16 16 2 or 3 PCLKB
0008 8612h  MTU4 Timer Counter TCNT 16 16 2 or 3 PCLKB
0008 8614h  MTU Timer Cycle Data Register TCDR 16 16 2 or 3 PCLKB
0008 8616h  MTU Timer Dead Time Data Register TDDR 16 16 2 or 3 PCLKB
0008 8618h  MTU3 Timer General Register A TGRA 16 16 2 or 3 PCLKB
0008 861Ah  MTU3 Timer General Register B TGRB 16 16 2 or 3 PCLKB
0008 861Ch  MTU4 Timer General Register A TGRA 16 16 2 or 3 PCLKB
0008 861Eh  MTU4 Timer General Register B TGRB 16 16 2 or 3 PCLKB
0008 8620h  MTU Timer Subcounter TCNTS 16 16 2 or 3 PCLKB
0008 8622h  MTU Timer Cycle Buffer Register TCBR 16 16 2 or 3 PCLKB
0008 8624h  MTU3 Timer General Register C TGRC 16 16 2 or 3 PCLKB
0008 8626h  MTU3 Timer General Register D TGRD 16 16 2 or 3 PCLKB
0008 8628h  MTU4 Timer General Register C TGRC 16 16 2 or 3 PCLKB
0008 862Ah  MTU4 Timer General Register D TGRD 16 16 2 or 3 PCLKB
0008 862Ch  MTU3 Timer Status Register TSR 8 8 2 or 3 PCLKB
0008 862Dh  MTU4 Timer Status Register TSR 8 8 2 or 3 PCLKB
0008 8630h  MTU Timer Interrupt Skipping Set Register TITCR 8 8 2 or 3 PCLKB
0008 8631h  MTU Timer Interrupt Skipping Counter TITCNT 8 8 2 or 3 PCLKB
0008 8632h  MTU Timer Buffer Transfer Set Register TBTER 8 8 2 or 3 PCLKB
0008 8634h  MTU Timer Dead Time Enable Register TDER 8 8 2 or 3 PCLKB
0008 8636h  MTU Timer Output Level Buffer Register TOLBR 8 8 2 or 3 PCLKB
0008 8638h  MTU3 Timer Buffer Operation Transfer Mode Register TBTM 8 8 2 or 3 PCLKB
0008 8639h  MTU4 Timer Buffer Operation Transfer Mode Register TBTM 8 8 2 or 3 PCLKB
0008 8640h  MTU4 Timer A/D Converter Start Request Control Register TADCR 16 16 2 or 3 PCLKB
0008 8644h  MTU4 Timer A/D Converter Start Request Cycle Set Register A TADCORA 16 16 2 or 3 PCLKB
0008 8646h  MTU4 Timer A/D Converter Start Request Cycle Set Register B TADCORB 16 16 2 or 3 PCLKB
0008 8648h  MTU4 Timer A/D Converter Start Request Cycle Set Buffer Register A TADCOBRA 16 16 2 or 3 PCLKB
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  MTUS5 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 I/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 2 or 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
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RX113 Group 4. 1/0 Registers

Table 4.1 List of /0O Registers (Address Order) (13/23)

Module Register Numberof  Access Number of Access
Address Symbol Register Name Symbol Bits Size States
0008 A024h  SCI1 Serial Status Register SSR 8 8 2 or 3 PCLKB
0008 A025h  SCI1 Receive Data Register RDR 8 8 2 or 3 PCLKB
0008 A026h  SCI1 Smart Card Mode Register SCMR 8 8 2 or 3 PCLKB
0008 A027h  SCI1 Serial Extended Mode Register SEMR 8 8 2 or 3 PCLKB
0008 A028h  SCI1 Noise Filter Setting Register SNFR 8 8 2 or 3 PCLKB
0008 A029h  SCI1 12C Mode Register 1 SIMR1 8 8 2 or 3 PCLKB
0008 A02Ah  SCI1 12C Mode Register 2 SIMR2 8 8 2 or 3 PCLKB
0008 A02Bh  SCI1 12C Mode Register 3 SIMR3 8 8 2 or 3 PCLKB
0008 A02Ch  SCI1 12C Status Register SISR 8 8 2 or 3 PCLKB
0008 A02Dh  SCI1 SPI Mode Register SPMR 8 8 2 or 3 PCLKB
0008 A040h  SCI2 Serial Mode Register SMR 8 8 2 or 3 PCLKB
0008 A041h  SCI2 Bit Rate Register BRR 8 8 2 or 3 PCLKB
0008 A042h  SCI2 Serial Control Register SCR 8 8 2 or 3 PCLKB
0008 A043h  SCI2 Transmit Data Register TDR 8 8 2 or 3 PCLKB
0008 A044h  SCI2 Serial Status Register SSR 8 8 2 or 3 PCLKB
0008 A045h  SCI2 Receive Data Register RDR 8 8 2 or 3 PCLKB
0008 A046h  SCI2 Smart Card Mode Register SCMR 8 8 2 or 3 PCLKB
0008 A047h  SCI2 Serial Extended Mode Register SEMR 8 8 2 or 3 PCLKB
0008 A048h  SCI2 Noise Filter Setting Register SNFR 8 8 2 or 3 PCLKB
0008 A049h  SCI2 12C Mode Register 1 SIMR1 8 8 2 or 3 PCLKB
0008 A04Ah  SCI2 12C Mode Register 2 SIMR2 8 8 2 or 3 PCLKB
0008 A04Bh  SCI2 12C Mode Register 3 SIMR3 8 8 2 or 3 PCLKB
0008 A04Ch  SCI2 12C Status Register SISR 8 8 2 or 3 PCLKB
0008 A04Dh  SCI2 SPI Mode Register SPMR 8 8 2 or 3 PCLKB
0008 AOAOh  SCI5 Serial Mode Register SMR 8 8 2 or 3 PCLKB
0008 AOAlh 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
0008 AOA6h  SCI5 Smart Card Mode Register SCMR 8 8 2 or 3 PCLKB
0008 AOA7h  SCI5 Serial Extended Mode Register SEMR 8 8 2 or 3 PCLKB
0008 AOA8Bh  SCI5 Noise Filter Setting Register SNFR 8 8 2 or 3 PCLKB
0008 AOASh  SCI5 12C Mode Register 1 SIMR1 8 8 2 or 3 PCLKB
0008 AOAAh  SCI5 12C Mode Register 2 SIMR2 8 8 2 or 3 PCLKB
0008 AOABh  SCI5 12C Mode Register 3 SIMR3 8 8 2 or 3 PCLKB
0008 AOACh  SCI5 12C Status Register SISR 8 8 2 or 3 PCLKB
0008 AOADh  SCI5 SPI Mode Register SPMR 8 8 2 or 3 PCLKB
0008 AOCOh  SCI6 Serial Mode Register SMR 8 8 2 or 3 PCLKB
0008 AOC1h SCI6 Bit Rate Register BRR 8 8 2 or 3 PCLKB
0008 AOC2h  SCI6 Serial Control Register SCR 8 8 2 or 3 PCLKB
0008 AOC3h  SCI6 Transmit Data Register TDR 8 8 2 or 3 PCLKB
0008 AOC4h  SCI6 Serial Status Register SSR 8 8 2 or 3 PCLKB
0008 AOC5h  SCI6 Receive Data Register RDR 8 8 2 or 3 PCLKB
0008 AOC6h  SCI6 Smart Card Mode Register SCMR 8 8 2 or 3 PCLKB
0008 AOC7h  SCI6 Serial Extended Mode Register SEMR 8 8 2 or 3 PCLKB
0008 AOC8h  SCI6 Noise Filter Setting Register SNFR 8 8 2 or 3 PCLKB
0008 AOC9h  SCI6 12C Mode Register 1 SIMR1 8 8 2 or 3 PCLKB
0008 AOCAh  SCI6 12C Mode Register 2 SIMR2 8 8 2 or 3 PCLKB
0008 AOCBh  SCI6 12C Mode Register 3 SIMR3 8 8 2 or 3 PCLKB
0008 AOCCh  SCI6 12C Status Register SISR 8 8 2 or 3 PCLKB
0008 AOCDh  SCI6 SPI Mode Register SPMR 8 8 2 or 3 PCLKB
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RX113 Group 4. 1/0 Registers

Table 4.1 List of /0O Registers (Address Order) (17/23)

Module Register Numberof  Access Number of Access
Address Symbol Register Name Symbol Bits Size States
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 CO4Fh  PORTF Port Input Data Register PIDR 8 8 3 or 4 PCLKB cycles
when reading,

2 or 3 PCLKB cycles
when writing

0008 CO51h  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 CO60h  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
0008 C065h  PORT5 Port Mode Register PMR 8 8 2 or 3 PCLKB
0008 C06%h  PORT9 Port Mode Register PMR 8 8 2 or 3 PCLKB
0008 CO6Ah  PORTA Port Mode Register PMR 8 8 2 or 3 PCLKB
0008 CO6Bh PORTB Port Mode Register PMR 8 8 2 or 3 PCLKB
0008 CO6Ch 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 CO6Fh  PORTF Port Mode Register PMR 8 8 2 or 3 PCLKB
0008 CO71h  PORTH Port Mode Register PMR 8 8 2 or 3 PCLKB
0008 CO72h  PORTJ Port Mode Register PMR 8 8 2 or 3 PCLKB
0008 CO80h  PORTO Open Drain Control Register 0 ODRO 8 8,16 2 or 3 PCLKB
0008 C081h PORTO Open Drain Control Register 1 ODR1 8 8, 16 2 or 3 PCLKB
0008 C082h PORT1 Open Drain Control Register 0 ODRO 8 8,16 2 or 3 PCLKB
0008 C083h  PORT1 Open Drain Control Register 1 ODR1 8 8, 16 2 or 3 PCLKB
0008 C084h  PORT2 Open Drain Control Register 0 ODRO 8 8,16 2 or 3 PCLKB
0008 C085h  PORT2 Open Drain Control Register 1 ODR1 8 8, 16 2 or 3 PCLKB
0008 C086h PORT3 Open Drain Control Register 0 ODRO 8 8,16 2 or 3 PCLKB
0008 CO8Ah  PORTS5 Open Drain Control Register 0 ODRO 8 8, 16 2 or 3 PCLKB
0008 C08Bh PORT5 Open Drain Control Register 1 ODR1 8 8,16 2 or 3 PCLKB
0008 C094h  PORTA Open Drain Control Register 0 ODRO 8 8, 16 2 or 3 PCLKB
0008 C095h  PORTA Open Drain Control Register 1 ODR1 8 8,16 2 or 3 PCLKB
0008 C096h PORTB Open Drain Control Register 0 ODRO 8 8, 16 2 or 3 PCLKB
0008 C097h  PORTB Open Drain Control Register 1 ODR1 8 8,16 2 or 3 PCLKB
0008 C098h PORTC Open Drain Control Register 0 ODRO 8 8, 16 2 or 3 PCLKB
0008 C099h PORTC Open Drain Control Register 1 ODR1 8 8,16 2 or 3 PCLKB
0008 CO9Ch PORTE Open Drain Control Register 0 ODRO 8 8, 16 2 or 3 PCLKB
0008 C09Dh PORTE Open Drain Control Register 1 ODR1 8 8,16 2 or 3 PCLKB
0008 COA4h  PORTJ Open Drain Control Register 0 ODRO 8 8, 16 2 or 3 PCLKB
0008 COCOh PORTO Pull-Up Control Register PCR 8 8 2 or 3 PCLKB
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Note 1. All peripheral operation is normal. Average value of the tested middle samples during product
evaluation.
Note 2. All peripheral operation is maximum. Average value of the tested upper-limit samples during
product evaluation.
Figure 5.3 Voltage Dependency in Low-Speed Operating Mode (Reference Data)
Table 5.8 DC Characteristics (6)
Conditions: 1.8V <VCC=VCC_USB=<3.6V,1.8V=<AVCC0=<3.6V,VSS=AVSS0=VSS_USB=0V, T,=-40to +105°C
Item Symbol | Typ.*3 Max. Unit Test Conditions
Supply Software standby | T, = 25°C lcc 0.44 0.98 MA
*1 *2
current™ | mode Ta=55°C 080 | 347
T,=85°C 2.7 12.0
T, =105°C 6.17 42.7
Increment for RTC operation*4 0.31 — RCR3.RTCDV[2:0] = 010b
1.09 — RCR3.RTCDV[2:0] = 100b
Increment for LPT operation 0.37 — LPTCR1.LPCNTCKSEL set to IWDT
dedicated on-chip oscillator
Increment for IWDT operation 0.37 —

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

Note 2. The IWDT and LVD are stopped.

Note 3. VCC=3.3V.

Note 4. Includes the oscillation circuit.
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Table 5.10 DC Characteristics (8) (2/2)
Conditions: 1.8V <VCC=VCC_USB=<36V,1.8V=<AVCCO0=<3.6V,VSS=AVSS0=VSS_USB=0V, T,=-40to +105°C
. . . Test
Item Symbol | Min. Typ.*7 Max. | Unit Conditions
USB operating | During USB communication operation under the luseu*t | — 43 — mA
current*3 following settings and conditions (vCceC)
* Host controller operation is set to full-speed mode 0.9
Bulk OUT transfer (64 bytes) x 1, (VCC_uUsB)*3
bulk IN transfer (64 bytes) x 1
e Connect peripheral devices via a 1-meter USB
cable from the USB port.
During USB communication operation under the lusee™ | — 3.6 — mA
following settings and conditions (VCC)
e Function controller operation is set to full-speed 11
mode (VCC_uUsB)*3
Bulk OUT transfer (64 bytes) x 1,
bulk IN transfer (64 bytes) x 1
e Connect the host device via a 1-meter USB cable
from the USB port.
During suspended state under the following setting Isusp*2 | — 0.35 — MA
and conditions (VCC)
e Function controller operation is set to full-speed 170
mode (pull up the USBO_DP pin) (VCC_usB)*3
e Software standby mode
e Connect the host device via a 1-meter USB cable
from the USB port.
CTSU During measurement (CPU is in sleep mode) lcTsu — 150 — MA
operating Base clock: 2 MHz
current Pin capacity: 50 pF
Note 1. Current consumed only by the USB module.
Note 2. Includes the current supplied from the pull-up resistor of the USBO_DP pin to the pull-down resistor of the host device, in
addition to the current consumed by this MCU during the suspended state.
Note 3. Current consumed by the power supplies (VCC and VCC_USB).
Note 4. Current consumed only by the comparator B module.
Note 5. Current consumed only by the LCD module. Current when the LCD panel is not connected.
Note 6. Current consumed by the power supply (VCC).
Note 7. When VCC = AVCC0 =VCC_USB=3.3V.
Note 8. It does not include the current that flows through external divider resistors.
Table 5.11 DC Characteristics (9)
Conditions: 1.8V <VCC=VCC_USB=<3.6V,1.8V=<AVCCO0<3.6V,VSS=AVSS0=VSS_USB=0V, T,=-40to +105°C
Item Symbol Min. Typ. Max. Unit Test Conditions
RAM standby voltage VRram 18 — — \

Table 5.12 DC Characteristics (10)
Conditions: 0V <VCC=VCC_USB=<3.6V,VSS=AVSS0=VSS_USB=0V, T,=-40to +105°C
Item Symbol | Min. Typ. | Max. Unit Test Conditions
Power-on VCC | At normal startup*! SrvCC | 0.02 — 20 ms/V
rising gradient During fast startup time*2 0.02 — 2
\/30|tilge monitoring 1 reset enabled at startup 0.02 — —
*3, *

Note:

Note 1.
Note 2.
Note 3.
Note 4.

not read in boot mode.

When powering on AVCCO and VCC, power them on at the same time or VCC first.
When OFS1.(STUPLVD1REN, FASTSTUP) = 11b.
When OFS1.(STUPLVD1REN, FASTSTUP) = 10b.
When OFS1.STUPLVDI1REN = 0.

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 5.13 DC Characteristics (11)
Conditions: 1.8V <VCC=VCC_USB=<3.6V,1.8V=<AVCCO0<3.6V,VSS=AVSS0=VSS_USB=0V, T,=-40to +105°C

The ripple voltage must meet the allowable ripple frequency fcc) within the range between the VCC upper limit (3.6 V) and
lower limit (1.8 V).

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 (veoy — — 10 kHz Figure 5.6
Vi (vee) SVCC x 0.2
— — 1 MHz Figure 5.6
Vi (vee) S VCC x 0.08
— — 10 MHz Figure 5.6
Vi (vee) S VCC x 0.06
Allowable voltage change rising/ dt/dvCC 1.0 — — ms/\V When VCC change exceeds VCC £10%
falling gradient

1y vee)

VCC m Vivee)

Figure 5.6 Ripple Waveform
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53 AC Characteristics

5.3.1 Clock Timing

Table 5.19 Operation Frequency Value (High-Speed Operating Mode)
Conditions: 1.8V <VCC=VCC_USB<3.6V,1.8V<AVCCO0<3.6V,VSS=AVSS0=VSS USB=0V, T, =-40to +105°C

VCC
Item Symbol Unit
181024V| 241027V 271036V | WenUSB
in Use*4
Maximum System clock (ICLK) fnax 8 16 32 32 MHz
operating FlashIF clock (FCLK)*L *2 8 16 32 32
frequency
Peripheral module clock (PCLKB) 8 16 32 32
Peripheral module clock (PCLKD)*3 8 16 32 32
USB clock (UCLK) fusb — — — 48

Note 1. 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 2. The frequency accuracy of FCLK should be +3.5%. Confirm the frequency accuracy of the clock source.

Note 3. The lower-limit frequency of PCLKD is 4 MHz at 2.4 V or above and 1 MHz at below 2.4 VV when the A/D converter is in use.

Note 4. The VCC_USB range is 3.0 to 3.6 V when the USB clock is in use.

Table 5.20 Operation Frequency Value (Middle-Speed Operating Mode)
Conditions: 1.8V <VCC=VCC_USB<3.6V,1.8V<AVCCO0<3.6V,VSS=AVSS0=VSS USB=0V, T,=-40to +105°C

VCC
Item Symbol Unit
181024V | 241027V| 271036v| WeNUSB
in Use*4
Maximum System clock (ICLK) fnax 8 12 12 12 MHz
operating FlashIF clock (FCLK)*1, *2 8 12 12 12
frequency
Peripheral module clock (PCLKB) 8 12 12 12
Peripheral module clock (PCLKD)*3 8 12 12 12
USB clock (UCLK) fusb — — — 48

Note 1. 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 2. The frequency accuracy of FCLK should be +3.5%.

Note 3. The lower-limit frequency of PCLKD is 4 MHz at 2.4 V or above and 1 MHz at below 2.4 VV when the A/D converter is in use.

Note 4. The VCC_USB range is 3.0 to 3.6 V when the USB clock is in use.

Table 5.21 Operation Frequency Value (Low-Speed Operating Mode)
Conditions: 1.8V <VCC=VCC_USB<3.6V,1.8V<AVCC0<3.6V,VSS=AVSS0=VSS_USB=0V, T, =-40to+105°C

VCC
Item Symbol Unit
180024V | 241027V 271036V
Maximum System clock (ICLK) fmax 32.768 kHz
operating FlashiF clock (FCLK)*1 32.768
frequency
Peripheral module clock (PCLKB) 32.768
Peripheral module clock (PCLKD)*2 32.768
Note 1. Programming and erasing the flash memory is impossible.
Note 2. The A/D converter cannot be used.
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RES# 7

Internal reset [

treswT
OFS1.HOCOEN

£
”

Figure 5.22 HOCO Clock Oscillation Start Timing (After Reset is Canceled by Setting
OFS1.HOCOEN Bit to 0)
HOCOCR.HCSTP \
P . thoco N
HOCO clock m
Figure 5.23 HOCO Clock Oscillation Start Timing (Oscillation is Started by Setting HOCOCR.HCSTP
Bit)
MOSCCR.MOSTP
tw:;mosc 0 0
Main clock oscillator output i .[V \ / \
PLLCR2.PLLEN ’ . .
E)Pl_l. 0
PLL clock [ \ ’
Figure 5.24  PLL Clock Oscillation Start Timing (PLL is Operated after Main Clock Oscillation Has
Settled)
SOSCCR.SOSTP _3‘
tsusgsc
Sub-clock oscillator output mu
Figure 5.25 Sub-Clock Oscillation Start Timing
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Table 5.31 Timing of On-Chip Peripheral Modules (2)

Conditions: 1.8V <VCC=VCC_USB<36V,1.8V<AVCC0<3.6V,VSS=AVSS0=VSS USB=0V,
T, =-40to +105°C, C = 30 pF

Item Symbol Min. Max. Unit Cor.:-(;eifi:)ns
RSPI | RSPCK clock cycle Master tspeyc 2 4096 tpcyc*l Figure 5.42
Slave 8 4096
RSPCK clock Master tspckwH | (tspeyc —tspckr— — ns
high pulse width tspckf)/2 — 3
Slave (tspeyc — tspekr— —
tspckn)/2
RSPCK clock Master tspckwi | (tspeyc — tspoki— - ns
low pulse width tspckf)/2 — 3
Slave (tspeyc — tspekr— —
tspck)/2
RSPCK clock Output | 2.7 V or above tspckn — 10 ns
rise/fall time 1.8V or above tspcks — 15
Input — 1 us
Data input setup time | Master | 2.7 V or above tsu 10 — ns Figure 5.43
1.8 V or above 30 — tq
Figure 5.48
Slave 25 = tpeyc —
Data input hold time Master | RSPCK set to a division ty tpeye — ns
ratio other than PCLKB
divided by 2
RSPCK set to PCLKB thr 0 —
divided by 2
Slave th 20 + 2 X tpgyc —
SSL setup time Master tLEAD —30 + N*2 x — ns
tSPcyc
Slave 2 - tPcyc
SSL hold time Master tLaG —30 + N*3 x — ns
tSPcyc
Slave 2 — tpeyc
Data output delay time | Master |2.7 V or above top — 14 ns
1.8 V or above — 30
Slave |2.7 V or above — 3 X tpgyc + 65
1.8 V or above — 3 X tpeye +105
Data output hold time | Master | 2.7 V or above ton 0 — ns
1.8 V or above -20 —_
Slave 0 —
Successive Master trp tspeyc * 2 X tpeye | 8 X tgpeyc + 2 % ns
transmission delay tpeye
time Slave 4 Xty —
MOSI and MISOrrise/ | Output | 2.7 V or above tor, tof — 10 ns
fall time 1.8 V or above — 20
Input — 1 us
SSL riseffall time Output tssir, — 20 ns
Input tSSLf — 1 us
Slave access time 2.7V or above tsa — 6 tpeyc | Figure 5.47,
1.8V or above — 7 Figure 5.48
Slave output release time 2.7V or above tREL — 5 tpeye
1.8 V or above — 6
Note 1. tpcyc: PCLK cycle )
Note 2. N:An integer from 1 to 8 that can be set by the RSPI clock delay register (SPCKD)
Note 3. N: An integer from 1 to 8 that can be set by the RSPI slave select negation delay register (SSLND)
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USBO_DM

Full-speed (FS)

J‘ 50 pF
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Observation point
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Figure 5.55 Test Circuit
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Differential nonlinearity error (DNL)
Differential nonlinearity 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
Offset error is the difference between a transition point of the ideal first output code and the actual first output code.

Full-scale error
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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5.7 Temperature Sensor Characteristics

Table 5.46 Temperature Sensor Characteristics
Conditions: 2.0 V<VCC=VCC_USB<3.6V,2.0V<AVCCO<3.6V,VSS=AVSS0=VSS USB=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

5.8 Comparator Characteristics

Table 5.47 Comparator Characteristics
Conditions: 1.8V <VCC=VCC_USB<3.6V,1.8V<AVCC0<3.6V,VSS=AVSS0=VSS USB=0V, T, =-40to+105°C

Item Symbol Min. Typ. Max. Unit Test Conditions
CVREFBO or CVREFBL1 input reference voltage VREF 0 — VCC-14 Y
CMPBO or CMPBL1 input voltage \Y| -0.3 — VCC + 0.3 \%
Offset Comparator high-speed mode — — — 50 mV
Comparator high-speed mode — — — 60 mV
Window function enabled
Comparator low-speed mode — — — 40 mV
Comparator Comparator high-speed mode Td — — 1.2 us VCC =3V,
output delay time input slew rate
=50 mV/us
Comparator high-speed mode Tdw — — 2 us
Window function enabled
Comparator low-speed mode Td — — 5 us
High-side reference voltage VRFH — 0.76 VCC — \%
(comparator high-speed mode, window function
enabled)
Low-side reference voltage VRFL — 0.24 VCC — \%
(comparator high-speed mode, window function
enabled)
Operation stabilization wait time Tcmp 100 — — us
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RX113 Group

5.10 CTSU Characteristics

Table 5.56 CTSU Characteristics
Conditions: 1.8V <VCC=VCC_USB<3.6V,1.8V<AVCCO0<3.6V,VSS=AVSS0=VSS USB=0V, T, =-40to +105°C

. . Test
Item Symbol Min. Typ. Max. Unit Conditions
External capacitance connected to TSCAP pin Ciscap 9 10 11 nF
TS pin capacitive load Chase — — 50 pF
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5.12 Oscillation Stop Detection Timing

Table 5.59 Oscillation Stop Detection Circuit Characteristics
Conditions: 1.8V <VCC=VCC_USB<3.6V,1.8V<AVCCO0<3.6V,VSS=AVSS0=VSS USB=0V, T, =-40to +105°C

Item Symbol Min. Typ. Max. Unit Test Conditions

Detection time tar — — 1 ms Figure 5.66

Main clock or PLL clock \ ’ \ ’ \ ’1
tdr

OSTDSR.OSTDF 7l

LOCO clock _/_\_/_\_/_
ICLK \ ’ \ ’ \ ’{ ’ \ ’

Figure 5.66  Oscillation Stop Detection Timing
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Appendix 1. Package Dimensions

Information on the latest version of the package dimensions or mountings has been displayed in “Packages” on Renesas
Electronics Corporation website.

JEITA Package Code

| RENESAS Code |

Previous Code

[ MASS[Typ.] |

P-LFQFP100-14x14-0.50 ‘

PLQP0O100KB-A

| 100P6Q-A / FP-100U / FP-100UV |

069 |
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He

Index mark

il
Wil

AAANOT

s 5

C1
c

Terminal cross section

T
AT

At

Detail F

NOTE)
1. DIMENSIONS "#1" AND "=2"

DO NOT INCLUDE MOLD FLASH.
. DIMENSION "*3" DOES NOT
INCLUDE TRIM OFFSET.

terence| Dimension in Millimeters

Symeel T"Min [ Nom | Max
D [13.9]14.0] 141
E [13.9]14.0] 141
A | — | 14 | —
Hp | 15.8] 16.0 | 16.2
He | 15.8]16.0 | 16.2
Al— | — 117
A1 [0.05| 0.1 | 0.15
bp | 0.15]0.20| 0.25
b1 | — 1018 —
Cc 10.09/0.145| 0.20
c1 | — |0.125
2 0° | — 8°
e | — 105 —
X | — | —10.08
y — | — 1 0.08
Zo | — |10 | —
Ze | — | 1.0 | —
L |035] 0.5 |0.65
Ly | — ] 10| —

Figure A 100-Pin LFQFP (PLQP0O100KB-A)
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