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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"
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79
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RX230 Group, RX231 Group

1. Overview

Table 1.1

Outline of Specifications (3/4)

Classification

Module/Function

Description

Timers

Independent watchdog
timer (IWDTa)

14 bits x 1 channel
Count clock: Dedicated low-speed on-chip oscillator for the IWDT
Frequency divided by 1, 16, 32, 64, 128, or 256

Realtime clock (RTCe)

Clock source: Sub-clock

Time/calendar

Interrupts: Alarm interrupt, periodic interrupt, and carry interrupt
Time-capture facility for three values

Low power timer (LPT)

16 bits x 1 channel
Clock source: Sub-clock, Dedicated low-speed on-chip oscillator for the IWDT
Frequency divided by 2, 4, 8, 16, or 32

8-bit timer (TMR)

(8 bits x 2 channels) x 2 units

Seven internal clocks (PCLK/1, PCLK/2, PCLK/8, PCLK/32, PCLK/64, PCLK/1024, and PCLK/8192)
and an external clock can be selected

Pulse output and PWM output with any duty cycle are available

Two channels can be cascaded and used as a 16-bit timer

Communication
functions

Serial communications
interfaces (SClg, SClh)

7 channels (channel 0, 1, 5, 6, 8, 9: SClg, channel 12: SClh)

SClg

Serial communications modes: Asynchronous, clock synchronous, and smart-card interface
Multi-processor function

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

Choice of LSB-first or MSB-first transfer

Average transfer rate clock can be input from TMR timers for SCI5, SCI6, and SCI12
Start-bit detection: Level or edge detection is selectable.

Simple 12C

Simple SPI

9-bit transfer mode

Bit rate modulation

Event linking by the ELC (only on channel 5)

SClh (The following functions are added to SCIg)

Supports the serial communications protocol, which contains the start frame and information frame
Supports the LIN format

IrDA interface (IRDA)

1 channel (SCI5 used)
Supports encoding/decoding of waveforms conforming to IrDA standard 1.0

12C bus interface (RIICa)

1 channel

Communications formats: 12C bus format/SMBus format
Master mode or slave mode selectable

Supports fast mode

Serial peripheral interface
(RSPla)

1 channel

Transfer facility

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

Capable of handling serial transfer as a master or slave

Data formats

Choice of LSB-first or MSB-first transfer

The number of bits in each transfer can be changed to 8, 9, 10, 11, 12, 13, 14, 15, 16, 20, 24, or
32 bits.

128-bit buffers for transmission and reception

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

Double buffers for both transmission and reception

USB 2.0 host/function
module (USBd)

USB Device Controller (UDC) and transceiver for USB 2.0 are incorporated.

Host/function module: 1 port

Compliant with USB version 2.0

Transfer speed: Full-speed (12 Mbps), low-speed (1.5 Mbps)

OTG (ON-The-Go) is supported.

Isochronous transfer is supported.

BC1.2 (Battery Charging Specification Revision 1.2) is supported.

Internal power supply for USB (allows operation without external power input to the VCC_USB pin
when VCC = 4.0 to 5.5V)

CAN module (RSCAN)

1 channel
Compliance with the 1ISO11898-1 specification (standard frame and extended frame)
16 Message boxes
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RX230 Group, RX231 Group

1. Overview
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Note:  This figure indicates the power supply pins and 1/O port pins.
For the pin configuration, see the table “List of Pins and Pin Functions (100-Pin LFQFP)".
Note 1. RX230: PHO, PH1, PH2, PH3
RX231: VSS_USB, USB0_DP, USB0_DM, VCC_USB
Figure 1.4 Pin Assignments of the 100-Pin LFQFP
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RX230 Group, RX231 Group

1. Overview

Table 1.6 List of Pins and Pin Functions (100-Pin TFLGA) (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
J6 VCC_usB*1 PH3*1 TMCI0*1
J7 P50 WRO#/WR# TS20
J8 PC4 A20/CS3# MTIOC3D/MTCLKC/TMCI1/ | SCK5/CTS8#/RTS8#/ SDHI_D1 | TSCAP
POEO# SS8#/SSLAO
J9 PCO A16 MTIOC3C/TCLKC CTS5#/RTS5#/SS5#/ TS35
SSLA1
J10 PC1 A17 MTIOC3A/TCLKD SCK5/SSLA2 TS33
K1 P23 MTIOC3D/MTCLKD/ CTSO#/RTSO#/SS0#/ TS6
TIOCD3 SSISCKO
K2 P22 MTIOC3B/MTCLKC/TMOO0/ | SCK0O/ USBO_OVRCURB/ TS7
TIOCC3 AUDIO_MCLK
K3 P20 MTIOC1A/TMRIO/TIOCB3 | TXD0O/SMOSI0/SSDAO/ TS9
USBO_ID/SSIRXDO
K4 P14 MTIOC3A/MTCLKA/TMRI2/ | CTS1#/RTS1#/SS1#/ TS13 IRQ4/
TIOCB5/TCLKA CTXD0/USBO_OVRCURA CVREFB2
K5 PH2*1 TMRIO*1 USBO_DM*1 IRQ1*1
K6 PH1*1 TMOO0*1 USBO_DP*1 IRQO*!
K7 P51 WR1#/BC1#/ TS19
WAIT#
K8 PC5 A21/CS2#/ MTIOC3B/MTCLKD/TMRI2 | SCK8/RSPCKA TS23
WAIT#
K9 PC3 A19 MTIOC4D/TCLKB TXD5/SMOSI5/SSDA5/ SDHI_DO | TS27
IRTXD5
K10 PC2 A18 MTIOC4B/TCLKA RXD5/SMISO5/SSCL5/ SDHI_D3 | TS30
SSLA3/ IRRXD5
Note 1. RX230: PHO/CACREF, PH1/IRQ0/TMOO0, PH2/IRQ1/TMRIO, PH3/TMCIO

RX231: VSS_USB, USB0_DP, USB0O_DM, VCC_USB
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RX230 Group, RX231 Group 1. Overview
Table 1.9 List of Pins and Pin Functions (64-Pin LFQFP/HWQFN) (1/2)
Power Supply, Timers Communications Memory
Pin | Clock, System (MTU, TPU, TMR, RTC, CMT, (SCI, RSPI, RIIC, RSCAN, USB, |Interface | Touch
No. | Control 1/0 Port POE, CAC) SSli) (SDHI) sensing | Others
1 P03 DAO
2 VCL
3 MD FINED
4 XCIN
5 XcouT
6 RES#
7 XTAL P37
8 VSS
9 EXTAL P36
10 VCC
1 UPSEL P35 NMI
12 VBATT
13 P31 MTIOC4D/TMCI2/RTCIC1 CTS1#/RTS1#/SS1#/SSISCKO IRQ1
14 P30 MTIOC4B/TMRI3/POE8#/RTCICO | RXD1/SMISO1/SSCL1/ IRQO0/CMPOB3
AUDIO_MCLK
15 P27 MTIOC2B/TMCI3 SCK1/SSIWS0 TS2 CVREFB3
16 P26 MTIOC2A/TMO1 TXD1/SMOSI1/SSDA1/ TS3 CMPB3
USBO0_VBUSEN/SSIRXDO
17 P17 MTIOC3A/MTIOC3B/TMO1/ SCK1/MISOA/SDA/SSITXDO0 IRQ7/ CMPOB2
POES8#/TIOCBO/TCLKD
18 P16 MTIOC3C/MTIOC3D/TMO2/ TXD1/SMOSI1/SSDA1/MOSIA/ IRQ6/ADTRGO#
TIOCB1/TCLKC/RTCOUT SCL/USBO0_VBUS/
USBO_VBUSEN/
USB0_OVRCURB
19 P15 MTIOCOB/MTCLKB/TMCI2/ RXD1/SMISO1/SSCL1/CRXD0O TS12 IRQ5/CMPB2
TIOCB2/TCLKB
20 P14 MTIOC3A/MTCLKA/TMRI2/ CTS1#/RTS1#/SS1#/CTXDO0/ TS13 IRQ4/CVREFB2
TIOCB5/TCLKA USBO_OVRCURA
21 VCC_UsB*1 PH3*1 TMCI0*!
22 PH2*1 TMRIO*! USBO_DM*1 IRQ1*1
23 PH1*1 TMOO0*1 USBO_DP*1 IRQO*1
24 VSS_usB*1 PHO*1 CACREF*1
25 P55 MTIOC4D/TMO3 CRXDO TS15
26 P54 MTIOC4B/TMCI1 CTXDO TS16
27 uB PC7 MTIOC3A/MTCLKB/TMO2 TXD8/SMOSI8/SSDA8/MISOA CACREF
28 PC6 MTIOC3C/MTCLKA/TMCI2 RXD8/SMISO8/SSCL8/MOSIA/ TS22
USBO_EXICEN
29 PC5 MTIOC3B/MTCLKD/TMRI2 SCK8/RSPCKA/USBO_ID TS23
30 PC4 MTIOC3D/MTCLKC/TMCI1/ SCK5/CTS8#/RTS8#/SS8#/ SDHI_D1 | TSCAP
POEO# SSLAO
31 PC3 MTIOC4D/TCLKB TXD5/SMOSI5/SSDAS/ IRTXD5 SDHI_DO | TS27
32 PC2 MTIOC4B/TCLKA RXD5/SMISO5/SSCL5/SSLA3/ SDHI_D3 | TS30
IRRXD5
33 PB7/PC1 | MTIOC3B/TIOCBS TXD9/SMOSI9/SSDA9 SDHI_D2
34 PB6/PCO | MTIOC3D/TIOCAS RXD9/SMISO9/SSCL9 SDHI_D1
35 PB5 MTIOC2A/MTIOC1B/TMRI1/ SCK9/USB0_VBUS SDHI_CD
POE1#/TIOCB4
36 PB3 MTIOCOA/MTIOC4A/TMOO/ SCK6 SDHI_W
POE3#/TIOCD3/TCLKD P
37 PB1 MTIOCOC/MTIOC4C/TMCI0/ TXD6/SMOSI6/SSDA6 SDHI_CL IRQ4/ CMPOB1
TIOCB3 K
38 VCC
39 PBO MTIC5W/TIOCA3 RXD6/SMISO6/SSCL6/RSPCKA | SDHI_C
MD
40 VSS
41 PA6 MTIC5V/MTCLKB/TMCI3/POE2#/ | CTS5#/RTS5#/SS5#/MOSIA/

TIOCA2

SSIWS0
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RX230 Group, RX231 Group

4. 1/0 Registers

Table 4.1 List of I/0 Registers (Address Order) (5/33)
Module Register Number Access Number of Access Cycles
Address Symbol Register Name Symbol of Bits Size ICLK > PCLK ICLK <PCLK
0008 8100h  TPU Timer Start Register TSTR 8 8 2 or 3 PCLKB 2ICLK
0008 8101h TPU Timer Synchronous Register TSYR 8 8 2 or 3 PCLKB 2 ICLK
0008 8108h  TPUO Noise Filter Control Register NFCR 8 8 2 or 3 PCLKB 2ICLK
0008 8109h TPU1 Noise Filter Control Register NFCR 8 8 2 or 3 PCLKB 2 ICLK
0008 810Ah  TPU2 Noise Filter Control Register NFCR 8 8 2 or 3 PCLKB 2ICLK
0008 810Bh  TPU3 Noise Filter Control Register NFCR 8 8 2 or 3 PCLKB 2 ICLK
0008 810Ch  TPU4 Noise Filter Control Register NFCR 8 8 2 or 3 PCLKB 2ICLK
0008 810Dh  TPU5 Noise Filter Control Register NFCR 8 8 2 or 3 PCLKB 2 ICLK
0008 8110h TPUO Timer Control Register TCR 8 8 2 or 3 PCLKB 2ICLK
0008 8111h TPUO Timer Mode Register TMDR 8 8 2 or 3 PCLKB 2 ICLK
0008 8112h  TPUO Timer 1/O Control Register H TIORH 8 8 2 or 3 PCLKB 2ICLK
0008 8113h  TPUO Timer 1/O Control Register L TIORL 8 8 2 or 3 PCLKB 2ICLK
0008 8114h TPUO Timer Interrupt Enable Register TIER 8 8 2 or 3 PCLKB 2ICLK
0008 8115h  TPUO Timer Status Register TSR 8 8 2 or 3 PCLKB 2ICLK
0008 8116h  TPUO Timer Counter TCNT 16 16 2 or 3 PCLKB 2ICLK
0008 8118h  TPUO Timer General Register A TGRA 16 16 2 or 3 PCLKB 2ICLK
0008 811Ah  TPUO Timer General Register B TGRB 16 16 2 or 3 PCLKB 2ICLK
0008 811Ch  TPUO Timer General Register C TGRC 16 16 2 or 3 PCLKB 2 ICLK
0008 811Eh  TPUO Timer General Register D TGRD 16 16 2 or 3 PCLKB 2ICLK
0008 8120h  TPU1 Timer Control Register TCR 8 8 2 or 3 PCLKB 2 ICLK
0008 8121h  TPU1 Timer Mode Register TMDR 8 8 2 or 3 PCLKB 2ICLK
0008 8122h  TPU1 Timer 1/O Control Register TIOR 8 8 2 or 3 PCLKB 2ICLK
0008 8124h TPU1 Timer Interrupt Enable Register TIER 8 8 2 or 3 PCLKB 2ICLK
0008 8125h  TPU1 Timer Status Register TSR 8 8 2 or 3 PCLKB 2ICLK
0008 8126h  TPU1 Timer Counter TCNT 16 16 2 or 3 PCLKB 2ICLK
0008 8128h  TPU1 Timer General Register A TGRA 16 16 2 or 3 PCLKB 2ICLK
0008 812Ah  TPU1 Timer General Register B TGRB 16 16 2 or 3 PCLKB 2ICLK
0008 8130h  TPU2 Timer Control Register TCR 8 8 2 or 3 PCLKB 2 ICLK
0008 8131h  TPU2 Timer Mode Register TMDR 8 8 2 or 3 PCLKB 2ICLK
0008 8132h  TPU2 Timer 1/O Control Register TIOR 8 8 2 or 3 PCLKB 2ICLK
0008 8134h TPU2 Timer Interrupt Enable Register TIER 8 8 2 or 3 PCLKB 2ICLK
0008 8135h  TPU2 Timer Status Register TSR 8 8 2 or 3 PCLKB 2ICLK
0008 8136h  TPU2 Timer Counter TCNT 16 16 2 or 3 PCLKB 2ICLK
0008 8138h  TPU2 Timer General Register A TGRA 16 16 2 or 3 PCLKB 2ICLK
0008 813Ah  TPU2 Timer General Register B TGRB 16 16 2 or 3 PCLKB 2ICLK
0008 8140h  TPU3 Timer Control Register TCR 8 8 2 or 3 PCLKB 2 ICLK
0008 8141h  TPU3 Timer Mode Register TMDR 8 8 2 or 3 PCLKB 2ICLK
0008 8142h  TPU3 Timer 1/O Control Register H TIORH 8 8 2 or 3 PCLKB 2ICLK
0008 8143h  TPU3 Timer 1/O Control Register L TIORL 8 8 2 or 3 PCLKB 2ICLK
0008 8144h TPU3 Timer Interrupt Enable Register TIER 8 8 2 or 3 PCLKB 2 ICLK
0008 8145h  TPU3 Timer Status Register TSR 8 8 2 or 3 PCLKB 2ICLK
0008 8146h  TPU3 Timer Counter TCNT 16 16 2 or 3 PCLKB 2 ICLK
0008 8148h  TPU3 Timer General Register A TGRA 16 16 2 or 3 PCLKB 2ICLK
0008 814Ah  TPU3 Timer General Register B TGRB 16 16 2 or 3 PCLKB 2 ICLK
0008 814Ch  TPU3 Timer General Register C TGRC 16 16 2 or 3 PCLKB 2ICLK
0008 814Eh  TPU3 Timer General Register D TGRD 16 16 2 or 3 PCLKB 2 ICLK
0008 8150h  TPU4 Timer Control Register TCR 8 8 2 or 3 PCLKB 2ICLK
0008 8151h  TPU4 Timer Mode Register TMDR 8 8 2 or 3 PCLKB 2 ICLK
0008 8152h  TPU4 Timer 1/O Control Register TIOR 8 8 2 or 3 PCLKB 2ICLK
0008 8154h TPU4 Timer Interrupt Enable Register TIER 8 8 2 or 3 PCLKB 2 ICLK
0008 8155h  TPU4 Timer Status Register TSR 8 8 2 or 3 PCLKB 2ICLK
0008 8156h  TPU4 Timer Counter TCNT 16 16 2 or 3 PCLKB 2ICLK
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RX230 Group, RX231 Group

4. 1/0 Registers

Table 4.1 List of I/0 Registers (Address Order) (9/33)
Module Register Number Access Number of Access Cycles
Address Symbol Register Name Symbol of Bits Size ICLK > PCLK ICLK <PCLK
0008 90AAh  S12AD A/D Compare Function Window B Upper-Side Level Setting ADWINULB 16 16 2 or 3 PCLKB 2ICLK
Register
0008 90ACh  S12AD A/D Compare Function Window B Channel Status Register = ADCMPBSR 8 8 2 or 3 PCLKB 2 ICLK
0008 90BOh  S12AD A/D Data Storage Buffer Register 0 ADBUFO 16 16 2 or 3 PCLKB 2 ICLK
0008 90B2h  S12AD A/D Data Storage Buffer Register 1 ADBUF1 16 16 2 or 3 PCLKB 2ICLK
0008 90B4h  S12AD A/D Data Storage Buffer Register 2 ADBUF2 16 16 2 or 3 PCLKB 2 ICLK
0008 90B6h  S12AD A/D Data Storage Buffer Register 3 ADBUF3 16 16 2 or 3 PCLKB 2ICLK
0008 90B8h  S12AD A/D Data Storage Buffer Register 4 ADBUF4 16 16 2 or 3 PCLKB 2 ICLK
0008 90BAh  S12AD A/D Data Storage Buffer Register 5 ADBUF5 16 16 2 or 3 PCLKB 2ICLK
0008 90BCh  S12AD A/D Data Storage Buffer Register 6 ADBUF6 16 16 2 or 3 PCLKB 2 ICLK
0008 90BEh  S12AD A/D Data Storage Buffer Register 7 ADBUF7 16 16 2 or 3 PCLKB 2ICLK
0008 90COh  S12AD A/D Data Storage Buffer Register 8 ADBUF8 16 16 2 or 3 PCLKB 2 ICLK
0008 90C2h  S12AD A/D Data Storage Buffer Register 9 ADBUF9 16 16 2 or 3 PCLKB 2ICLK
0008 90C4h  S12AD A/D Data Storage Buffer Register 10 ADBUF10 16 16 2 or 3 PCLKB 2 ICLK
0008 90C6h  S12AD A/D Data Storage Buffer Register 11 ADBUF11 16 16 2 or 3 PCLKB 2ICLK
0008 90C8h  S12AD A/D Data Storage Buffer Register 12 ADBUF12 16 16 2 or 3 PCLKB 2 ICLK
0008 90CAh  S12AD A/D Data Storage Buffer Register 13 ADBUF13 16 16 2 or 3 PCLKB 2ICLK
0008 90CCh  S12AD A/D Data Storage Buffer Register 14 ADBUF14 16 16 2 or 3 PCLKB 2 ICLK
0008 90CEh  S12AD A/D Data Storage Buffer Register 15 ADBUF15 16 16 2 or 3 PCLKB 2ICLK
0008 90DOh  S12AD A/D Data Storage Buffer Enable Register ADBUFEN 8 8 2 or 3 PCLKB 2 ICLK
0008 90D2h  S12AD A/D Data Storage Buffer Pointer Register ADBUFPTR 8 8 2 or 3 PCLKB 2ICLK
0008 90DDh  S12AD A/D Sampling State Register L ADSSTRL 8 8 2 or 3 PCLKB 2 ICLK
0008 90DEh  S12AD A/D Sampling State Register T ADSSTRT 8 8 2 or 3 PCLKB 2ICLK
0008 90DFh  S12AD A/D Sampling State Register O ADSSTRO 8 8 2 or 3 PCLKB 2 ICLK
0008 90EOh  S12AD A/D Sampling State Register 0 ADSSTRO 8 8 2 or 3 PCLKB 2ICLK
0008 90E1h  S12AD A/D Sampling State Register 1 ADSSTR1 8 8 2 or 3 PCLKB 2 ICLK
0008 90E2h  S12AD A/D Sampling State Register 2 ADSSTR2 8 8 2 or 3 PCLKB 2ICLK
0008 90E3h  S12AD A/D Sampling State Register 3 ADSSTR3 8 8 2 or 3 PCLKB 2 ICLK
0008 90E4h  S12AD A/D Sampling State Register 4 ADSSTR4 8 8 2 or 3 PCLKB 2ICLK
0008 90E5h  S12AD A/D Sampling State Register 5 ADSSTR5 8 8 2 or 3 PCLKB 2 ICLK
0008 90E6h  S12AD A/D Sampling State Register 6 ADSSTR6 8 8 2 or 3 PCLKB 2ICLK
0008 90E7h  S12AD A/D Sampling State Register 7 ADSSTR7 8 8 2 or 3 PCLKB 2 ICLK
0008 A0OOh  SCIO Serial Mode Register SMR 8 8 2 or 3 PCLKB 2ICLK
0008 A001h  SCIO Bit Rate Register BRR 8 8 2 or 3 PCLKB 2 ICLK
0008 A002h  SCIO Serial Control Register SCR 8 8 2 or 3 PCLKB 2ICLK
0008 A003h  SCIO Transmit Data Register TDR 8 8 2 or 3 PCLKB 2 ICLK
0008 A004h  SCIO Serial Status Register SSR 8 8 2 or 3 PCLKB 2ICLK
0008 A00O5h  SCIO Receive Data Register RDR 8 8 2 or 3 PCLKB 2 ICLK
0008 A0O6h  SCIO Smart Card Mode Register SCMR 8 8 2 or 3 PCLKB 2ICLK
0008 A007h  SCIO Serial Extended Mode Register SEMR 8 8 2 or 3 PCLKB 2 ICLK
0008 A008h  SCIO Noise Filter Setting Register SNFR 8 8 2 or 3 PCLKB 2ICLK
0008 A00OSh  SCIO 12C Mode Register 1 SIMR1 8 8 2 or 3 PCLKB 2 ICLK
0008 AOOAh  SCIO 12C Mode Register 2 SIMR2 8 8 2 or 3 PCLKB 2 ICLK
0008 A0OBh  SCIO I2C Mode Register 3 SIMR3 8 8 2 or 3 PCLKB 2 ICLK
0008 AOOCh  SCIO 12C Status Register SISR 8 8 2 or 3 PCLKB 2 ICLK
0008 AOODh  SCIO SPI Mode Register SPMR 8 8 2 or 3 PCLKB 2 ICLK
0008 AOOEh  SCIO Transmit Data Register HL TDRHL 16 16 4 or 5 PCLKB 2ICLK
0008 AOOEh  SCIO Transmit Data Register H TDRH 8 8 2 or 3 PCLKB 2 ICLK
0008 AOOFh  SCIO Transmit Data Register L TDRL 8 8 2 or 3 PCLKB 2ICLK
0008 A010h  SCIO Receive Data Register HL RDRHL 16 16 4 or 5 PCLKB 2 ICLK
0008 A010h  SCIO Receive Data Register H RDRH 8 8 2 or 3 PCLKB 2ICLK
0008 A011h SCI0 Receive Data Register L RDRL 8 8 2 or 3 PCLKB 2 ICLK
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RX230 Group, RX231 Group

4. 1/0 Registers

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

Table 4.1 List of I/0 Registers (Address Order) (17/33)
Module Register Number Access Number of Access Cycles
Address Symbol Register Name Symbol of Bits Size ICLK > PCLK ICLK <PCLK
0008 COA4h  PORTJ Open Drain Control Register 0 ODRO 8 8, 16 2 or 3 PCLKB 2ICLK
0008 COCOh  PORTO Pull-Up Control Register PCR 8 8 2 or 3 PCLKB 2 ICLK
0008 COC1th  PORT1 Pull-Up Control Register PCR 8 8 2 or 3 PCLKB 2ICLK
0008 COC2h  PORT2 Pull-Up Control Register PCR 8 8 2 or 3 PCLKB 2 ICLK
0008 COC3h  PORT3 Pull-Up Control Register PCR 8 8 2 or 3 PCLKB 2ICLK
0008 COC4h  PORT4 Pull-Up Control Register PCR 8 8 2 or 3 PCLKB 2 ICLK
0008 COC5h  PORT5 Pull-Up Control Register PCR 8 8 2 or 3 PCLKB 2ICLK
0008 COCAh  PORTA Pull-Up Control Register PCR 8 8 2 or 3 PCLKB 2 ICLK
0008 COCBh PORTB Pull-Up Control Register PCR 8 8 2 or 3 PCLKB 2ICLK
0008 COCCh PORTC Pull-Up Control Register PCR 8 8 2 or 3 PCLKB 2ICLK
0008 COCDh PORTD Pull-Up Control Register PCR 8 8 2 or 3 PCLKB 2ICLK
0008 COCEh PORTE Pull-Up Control Register PCR 8 8 2 or 3 PCLKB 2 ICLK
0008 COD1h  PORTH Pull-Up Control Register PCR 8 8 2 or 3 PCLKB 2ICLK
0008 COD2h  PORTJ Pull-Up Control Register PCR 8 8 2 or 3 PCLKB 2 ICLK
0008 COE1h  PORT1 Drive Capacity Control Register DSCR 8 8 2 or 3 PCLKB 2ICLK
0008 COE2h  PORT2 Drive Capacity Control Register DSCR 8 8 2 or 3 PCLKB 2 ICLK
0008 COE3h  PORT3 Drive Capacity Control Register DSCR 8 8 2 or 3 PCLKB 2ICLK
0008 COE5h  PORTS Drive Capacity Control Register DSCR 8 8 2 or 3 PCLKB 2 ICLK
0008 COEAh  PORTA Drive Capacity Control Register DSCR 8 8 2 or 3 PCLKB 2ICLK
0008 COEBh PORTB Drive Capacity Control Register DSCR 8 8 2 or 3 PCLKB 2 ICLK
0008 COECh PORTC Drive Capacity Control Register DSCR 8 8 2 or 3 PCLKB 2ICLK
0008 COEDh PORTD Drive Capacity Control Register DSCR 8 8 2 or 3 PCLKB 2 ICLK
0008 COEEh PORTE Drive Capacity Control Register DSCR 8 8 2 or 3 PCLKB 2ICLK
0008 COF1h  PORTH Drive Capacity Control Register DSCR 8 8 2 or 3 PCLKB 2 ICLK
0008 COF2h  PORTJ Drive Capacity Control Register DSCR 8 8 2 or 3 PCLKB 2ICLK
0008 C100h  MPC CS Output Enable Register PFCSE 8 8 2 or 3 PCLKB 2 ICLK
0008 C104h  MPC Address Output Enable Register 0 PFAOEO 8 8,16 2 or 3 PCLKB 2ICLK
0008 C105h  MPC Address Output Enable Register 1 PFAOE1 8 8,16 2 or 3 PCLKB 2 ICLK
0008 C106h  MPC External Bus Control Register 0 PFBCRO 8 8, 16 2 or 3 PCLKB 2ICLK
0008 C107h MPC External Bus Control Register 1 PFBCR1 8 8,16 2 or 3 PCLKB 2 ICLK
0008 C11Fh  MPC Write-Protect Register PWPR 8 8 2 or 3 PCLKB 2ICLK
0008 C120h  PORT Port Switching Register B PSRB 8 8 2 or 3 PCLKB 2 ICLK
0008 C121h  PORT Port Switching Register A PSRA 8 8 2 or 3 PCLKB 2ICLK
0008 C143h  MPC P03 Pin Function Control Register PO3PFS 8 8 2 or 3 PCLKB 2 ICLK
0008 C145h  MPC P05 Pin Function Control Register PO5PFS 8 8 2 or 3 PCLKB 2ICLK
0008 C147h  MPC P07 Pin Function Control Register PO7PFS 8 8 2 or 3 PCLKB 2 ICLK
0008 C14Ah  MPC P12 Pin Function Control Register P12PFS 8 8 2 or 3 PCLKB 2ICLK
0008 C14Bh  MPC P13 Pin Function Control Register P13PFS 8 8 2 or 3 PCLKB 2 ICLK
0008 C14Ch MPC P14 Pin Function Control Register P14PFS 8 8 2 or 3 PCLKB 2ICLK
0008 C14Dh  MPC P15 Pin Function Control Register P15PFS 8 8 2 or 3 PCLKB 2 ICLK
0008 C14Eh  MPC P16 Pin Function Control Register P16PFS 8 8 2 or 3 PCLKB 2ICLK
0008 C14Fh  MPC P17 Pin Function Control Register P17PFS 8 8 2 or 3 PCLKB 2 ICLK
0008 C150h  MPC P20 Pin Function Control Register P20PFS 8 8 2 or 3 PCLKB 2ICLK
0008 C151h  MPC P21 Pin Function Control Register P21PFS 8 8 2 or 3 PCLKB 2 ICLK
0008 C152h  MPC P22 Pin Function Control Register P22PFS 8 8 2 or 3 PCLKB 2ICLK
0008 C153h  MPC P23 Pin Function Control Register P23PFS 8 8 2 or 3 PCLKB 2 ICLK
0008 C154h  MPC P24 Pin Function Control Register P24PFS 8 8 2 or 3 PCLKB 2ICLK
0008 C155h  MPC P25 Pin Function Control Register P25PFS 8 8 2 or 3 PCLKB 2 ICLK
0008 C156h  MPC P26 Pin Function Control Register P26PFS 8 8 2 or 3 PCLKB 2ICLK
0008 C157h  MPC P27 Pin Function Control Register P27PFS 8 8 2 or 3 PCLKB 2 ICLK
0008 C158h  MPC P30 Pin Function Control Register P30PFS 8 8 2 or 3 PCLKB 2ICLK
0008 C159h  MPC P31 Pin Function Control Register P31PFS 8 8 2 or 3 PCLKB 2 ICLK
R01DS0261EJ0120 Rev.1.20 ENESAS Page 59 of 170

Sep 28, 2018



RX230 Group, RX231 Group

4. 1/0 Registers

Table 4.1 List of I/0 Registers (Address Order) (26/33)
Module Register Number Access Number of Access Cycles

Address Symbol Register Name Symbol of Bits Size ICLK > PCLK ICLK <PCLK

000A 83DEh  RSCAN Receive Rule Entry Register 5SAH GAFLIDH5 16 16 2 or 3 PCLKB 2ICLK
000A 83DEh RSCAN Receive Buffer Register 3DH RMDF33 16 16 2 or 3 PCLKB 2 ICLK
000A 83EOh  RSCAN Receive Rule Entry Register 5BL GAFLML5 16 16 2 or 3 PCLKB 2ICLK
000A 83EOh  RSCAN Receive Buffer Register 4AL RMIDL4 16 16 2 or 3 PCLKB 2 ICLK
000A 83E2h  RSCAN Receive Rule Entry Register 5BH GAFLMH5 16 16 2 or 3 PCLKB 2ICLK
000A 83E2h  RSCAN Receive Buffer Register 4AH RMIDH4 16 16 2 or 3 PCLKB 2 ICLK
000A 83E4h  RSCAN Receive Rule Entry Register 5CL GAFLPL5 16 16 2 or 3 PCLKB 2ICLK
000A 83E4h  RSCAN Receive Buffer Register 4BL RMTS4 16 16 2 or 3 PCLKB 2 ICLK
000A 83E6h  RSCAN Receive Rule Entry Register 5CH GAFLPH5 16 16 2 or 3 PCLKB 2ICLK
000A 83E6h  RSCAN Receive Buffer Register 4BH RMPTR4 16 16 2 or 3 PCLKB 2 ICLK
000A 83E8h  RSCAN Receive Rule Entry Register 6AL GAFLIDL6 16 16 2 or 3 PCLKB 2ICLK
000A 83E8h  RSCAN Receive Buffer Register 4CL RMDF04 16 16 2 or 3 PCLKB 2 ICLK
000A 83EAh  RSCAN Receive Rule Entry Register 6AH GAFLIDH6 16 16 2 or 3 PCLKB 2ICLK
000A 83EAh  RSCAN Receive Buffer Register 4CH RMDF14 16 16 2 or 3 PCLKB 2 ICLK
000A 83ECh RSCAN Receive Rule Entry Register 6BL GAFLML6 16 16 2 or 3 PCLKB 2ICLK
000A 83ECh RSCAN Receive Buffer Register 4DL RMDF24 16 16 2 or 3 PCLKB 2 ICLK
000A 83EEh  RSCAN Receive Rule Entry Register 6BH GAFLMH6 16 16 2 or 3 PCLKB 2ICLK
000A 83EEh RSCAN Receive Buffer Register 4DH RMDF34 16 16 2 or 3 PCLKB 2 ICLK
000A 83FOh  RSCAN Receive Rule Entry Register 6CL GAFLPL6 16 16 2 or 3 PCLKB 2ICLK
000A 83FOh  RSCAN Receive Buffer Register 5AL RMIDL5 16 16 2 or 3 PCLKB 2 ICLK
000A 83F2h  RSCAN Receive Rule Entry Register 6CH GAFLPH6 16 16 2 or 3 PCLKB 2ICLK
000A 83F2h  RSCAN Receive Buffer Register 5AH RMIDH5 16 16 2 or 3 PCLKB 2 ICLK
000A 83F4h  RSCAN Receive Rule Entry Register 7AL GAFLIDL7 16 16 2 or 3 PCLKB 2ICLK
000A 83F4h  RSCAN Receive Buffer Register 5BL RMTS5 16 16 2 or 3 PCLKB 2 ICLK
000A 83F6h  RSCAN Receive Rule Entry Register 7AH GAFLIDH7 16 16 2 or 3 PCLKB 2ICLK
000A 83F6h  RSCAN Receive Buffer Register 5BH RMPTR5 16 16 2 or 3 PCLKB 2 ICLK
000A 83F8h  RSCAN Receive Rule Entry Register 7BL GAFLML7 16 16 2 or 3 PCLKB 2ICLK
000A 83F8h  RSCAN Receive Buffer Register 5CL RMDF05 16 16 2 or 3 PCLKB 2 ICLK
000A 83FAh  RSCAN Receive Rule Entry Register 7BH GAFLMH7 16 16 2 or 3 PCLKB 2ICLK
000A 83FAh  RSCAN Receive Buffer Register 5CH RMDF15 16 16 2 or 3 PCLKB 2 ICLK
000A 83FCh  RSCAN Receive Rule Entry Register 7CL GAFLPL7 16 16 2 or 3 PCLKB 2ICLK
000A 83FCh RSCAN Receive Buffer Register 5DL RMDF25 16 16 2 or 3 PCLKB 2 ICLK
000A 83FEh  RSCAN Receive Rule Entry Register 7CH GAFLPH7 16 16 2 or 3 PCLKB 2ICLK
000A 83FEh  RSCAN Receive Buffer Register 5DH RMDF35 16 16 2 or 3 PCLKB 2 ICLK
000A 8400h RSCAN Receive Rule Entry Register 8AL GAFLIDL8 16 16 2 or 3 PCLKB 2ICLK
000A 8400h RSCAN Receive Buffer Register 6AL RMIDL6 16 16 2 or 3 PCLKB 2 ICLK
000A 8402h RSCAN Receive Rule Entry Register 8AH GAFLIDH8 16 16 2 or 3 PCLKB 2ICLK
000A 8402h RSCAN Receive Buffer Register 6AH RMIDH6 16 16 2 or 3 PCLKB 2 ICLK
000A 8404h RSCAN Receive Rule Entry Register 8BL GAFLML8 16 16 2 or 3 PCLKB 2ICLK
000A 8404h RSCAN Receive Buffer Register 6BL RMTS6 16 16 2 or 3 PCLKB 2 ICLK
000A 8406h RSCAN Receive Rule Entry Register 8BH GAFLMH8 16 16 2 or 3 PCLKB 2ICLK
000A 8406h RSCAN Receive Buffer Register 6BH RMPTR6 16 16 2 or 3 PCLKB 2 ICLK
000A 8408h RSCAN Receive Rule Entry Register 8CL GAFLPL8 16 16 2 or 3 PCLKB 2ICLK
000A 8408h RSCAN Receive Buffer Register 6CL RMDF06 16 16 2 or 3 PCLKB 2 ICLK
000A 840Ah  RSCAN Receive Rule Entry Register 8CH GAFLPH8 16 16 2 or 3 PCLKB 2ICLK
000A 840Ah  RSCAN Receive Buffer Register 6CH RMDF16 16 16 2 or 3 PCLKB 2 ICLK
000A 840Ch  RSCAN Receive Rule Entry Register 9AL GAFLIDL9 16 16 2 or 3 PCLKB 2ICLK
000A 840Ch RSCAN Receive Buffer Register 6DL RMDF26 16 16 2 or 3 PCLKB 2 ICLK
000A 840Eh  RSCAN Receive Rule Entry Register 9AH GAFLIDH9 16 16 2 or 3 PCLKB 2ICLK
000A 840Eh  RSCAN Receive Buffer Register 6DH RMDF36 16 16 2 or 3 PCLKB 2 ICLK
000A 8410h RSCAN Receive Rule Entry Register 9BL GAFLML9 16 16 2 or 3 PCLKB 2ICLK
000A 8410h RSCAN Receive Buffer Register 7AL RMIDL7 16 16 2 or 3 PCLKB 2 ICLK
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5. Electrical Characteristics

Table 5.4 DC Characteristics (2)
Conditions: 1.8V <VCC=VCC_USB<27V,18V=<AVCC0<2.7V,VSS=AVSS0=VSS_USB=0V, T,=-40to +105°C
ltem Symbol Min T Max Unit Test
y ’ yp- ’ Conditions
Schmitt trigger | Ports 12, 13, 16, 17, port BS ViH VCC x 0.8 — 5.8 \
input voltage (5 V tolerant)
Ports 14 to 15, ports 20 to 27, VCC x 0.8 — VCC +0.3
ports 30 to 37, ports 50 to 55,
ports AO to A7,
ports BO to B4, B6, B7,
ports CO to C7,
ports DO to D7,
ports EO to E7,
port J3, RES#
Ports 03, 05, 07, ports 40 to 47 AVCCO x 0.8 — AVCCO + 0.3
Ports 03, 05, 07, ports 40 to 47 Vi -0.3 — AVCCO % 0.2
Ports other than above -0.3 — VCC x 0.2
Ports 03, 05, 07, ports 40 to 47 AVt AVCCO x 0.01 — —
Ports other than above VCC % 0.01 — —
Input level MD ViH VCC x 0.9 — VCC +0.3 \Y
voltage (except ' ra| " (oxternal clock input) VCC x 0.8 — VCC +023
for Schmitt
trigger input MD Vi -0.3 — VCC x 0.1
pins) EXTAL (external clock input) -0.3 — VCC x 0.2

Table 5.5 DC Characteristics (3)
Conditions: 1.8V <VCC =VCC_USB =AVCC0<5.5V,VSS=AVSS0=VSS_USB=0V, T,=-40to +105°C
Item Symbol Min. Typ. Max. Unit Test Conditions
Input leakage current RES#, MD, port 35 [ — — 1.0 WA |V, =0V, VCC
Three-state leakage Ports for 5 V tolerant | Itsi | — — 1.0 MA | Vi,=0V, 5.8V
current (off-state)
Ports except for 5 V tolerant — — 0.2 vA | V=0V, VCC
Input capacitance All input pins Cin — — 15 pF [Vip=0mV,
(except for port 35, USBO_DM, f=1MHz,
USBO_DP) T,=25°C
Port 35, USBO_DM, USBO_DP — — 30

Table 5.6 DC Characteristics (4)
Conditions: 1.8V =<VCC =VCC_USB =AVCC0<5.5V,VSS=AVSS0=VSS_USB=0V, T,=-40to +105°C
ltem Symbol Min. Typ. Max. Unit Test Conditions
Input pull-up resistor All ports Ry 10 20 50 kQ |Vi,=0V
(except for port 35)
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.- Ta = 105°C, ICLK = 32.768kHz >

60

50

40

ICC (uA)

30
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Note 1. All peripheral operations except any BGO operation are operating normally. Indicates the average of the
typical samples through actual measurement during product evaluation.

Note 2. All peripheral operations except any BGO operation are operating at maximum. Indicates the average of the
upper-limit samples through actual measurement during product evaluation.

25 30 35 40 45 50 55 6.0
VCC (V)

-------- Ta = 105°C, ICLK = 32.768KkHz >

Figure 5.3

Voltage Dependency in Low-Speed Operating Mode (Reference Data)
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5. Electrical Characteristics

Table 5.8 DC Characteristics (6)

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

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

capacity

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

Note 3. When VCC is 3.3 V.

Note 4. This increment includes the oscillation circuit.

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

Figure 5.4 Voltage Dependency in Software Standby Mode (Reference Data)
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5.2.2 Normal 1/0 Pin Output Characteristics (2)

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

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

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

lon/loL V8 Von/Vor

16

12 Ta=-40"C
/ Ta=25°C
L — Ta=105°C

A,///

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

Figure 5.14 Von/VoL and lgy/lo. Temperature Characteristics at VCC = 1.8 V When High-Drive Output is
Selected (Reference Data)
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Table 5.23 Operating Frequency Value (Low-Speed Operating Mode)
Conditions: 1.8V =<VCC =VCC_USB =AVCC0<5.5V,VSS =AVSS0=VREFLO=VSS_USB=0V, T, =-40to +105°C

VCC
ltem Symbol | 18vsvCC< | 24VsVvCC< | 27VvsvCcCs | Unit
24V 27V 55V
Maximum System clock (ICLK) frnax 32.768 kHz
operating 3 FlashIF clock (FCLK)*1 32.768
frequency
Peripheral module clock (PCLKA) 32.768
Peripheral module clock (PCLKB) 32.768
Peripheral module clock (PCLKD)*2 32.768
External bus clock (BCLK) 32.768
BCLK pin output 32.768

Note 1. Programming and erasing the flash memory is impossible.

Note 2. The A/D converter cannot be used.

Note 3. The maximum operating frequency listed above does not include errors of the external oscillator. For details on the range for the
guaranteed operation, see Table 5.26, Clock Timing.

Table 5.24 BCLK Clock Timing (1)

Conditions: 2.7 V<VCC=VCC_USB =AVCC0=<5.5V,VSS =AVSS0=VREFL0=VSS_USB=0V,
fBCLK = 32 MHz (BCLK pin output frequency < 16 MHz), T, = —40 to +105°C

Item Symbol Min. Typ. Max. Unit Test Conditions
BCLK pin output cycle time teyc 62.5 — — ns Figure 5.22
BCLK pin output high pulse width teH 15 — — ns
BCLK pin output low pulse width teL 15 — — ns
BCLK pin output rise time ter — — 12 ns
BCLK pin output fall time ter — — 12 ns

Table 5.25 BCLK Clock Timing (2)

Conditions: 1.8V <VCC =VCC_USB =AVCC0< 2.7V, VSS = AVSS0 = VREFLO =VSS_USB=0V,
fBCLK < 16 MHz (BCLK pin output frequency < 8 MHz), T, = —40 to +105°C

Item Symbol Min. Typ. Max. Unit Test Conditions
BCLK pin output cycle time taeyc 125 — — ns Figure 5.22
BCLK pin output high pulse width tcH 30 — — ns
BCLK pin output low pulse width toL 30 — — ns
BCLK pin output rise time ter — — 25 ns
BCLK pin output fall time ter — — 25 ns
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BCLK pin output

toL

Test conditions: Voy = VCC % 0.7, VoL = VCC x 0.3, loy =-1.0 mA, lo. = 1.0 mA, C = 30 pF

Figure 5.22 BCLK Pin Output Timing

[ vccx05

EXTAL external clock input

txr txr

Figure 5.23 EXTAL External Clock Input Timing

MOSCCR.MOSTP X‘

L
»
tmainosc
Main clock oscillator output W\I\J

Figure 5.24 Main Clock Oscillation Start Timing

LOCOCR.LCSTP

tLoco

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

Figure 5.25 LOCO Clock Oscillation Start Timing
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SOSCCR.SOSTP \

Sub-clock oscillator output

£
n

tsusosc

Figure 5.30

Sub-Clock Oscillation Start Timing
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ADTRGO#
J

trrew

A 4

Figure 5.52 AID Converter External Trigger Input Timing

CLKOUT pin output

tCr

Test conditions: Voy = VCC % 0.7, VoL = VCC x 0.3, loy =-1.0 mA, lo. = 1.0 mA, C = 30 pF

Figure 5.53 CLKOUT Output Timing

tspokwH tspokr tspekr
RSPI Simple SPI
VOH
RSPCKA SCKn
Master select output Master select output
tspckwh
Vin
RSPCKA SCKn
Slave select input Slave select input tspexkwi

Von=0.7 x VCC, Vo= 0.3 x VCC, V3= 0.7 x VCC, V,.=0.3 x VCC

n=0,1,5,6,8,9,12

Figure 5.54 RSPI Clock Timing and Simple SPI Clock Timing
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tvorr

A

VCC Vdett / x Ve

LVD1E

+>{ TaE-a)

LVD1
Comparator output

L

LVD1CMPE

LVD1MON

Internal reset signal
(active-low)

When LVD1RN =L

taet taet tvos

When LVD1RN = H

Figure 5.76 Voltage Detection Circuit Timing (Vyet1)

tvorr

VCC Vet2 / 5 Vivk

LVD2E

*ﬁ TuEa)

LVD2
Comparator output

LVD2CMPE

LVD2MON

Internal reset signal
(active-low)

When LVD2RN = L

A

<
taet taet tLvpz

When LVD2RN = H

tLvp2

Figure 5.77 Voltage Detection Circuit Timing (Vyet2)
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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 | RENESASCode | Previous Code | MASS[Typ.] |
P-TFLGA100-5.5%5.5-0.50 PTLGO100KA-A 100FOM 0.1g
=
= © 5o @58
D A pd [e]
; °
| }
| «| 0od00l00006
1| O0ODO000O000®G
‘ H| O0O000000O0O
! ¢ 0000000000 |
I S R A -1 0000000000 | &
El OOO0OO000000O0
| o ©©©©©‘©©©©©
| -| 0000000000
| 5| O0O0000000O0
‘ A POQ@O@OO@O@ ” -
| N Dimension in Millimeters
x4 ‘ 12 3 4 5‘6 7 8 9 10 Symeel | Min | Nom | Max
el o 2 — | 55 —
(Laser mark) v — E 0.15
w — | — 1 0.20
A — | — | 1.05
[e] — | 05 | —
b 0.21]0.25| 0.29
bs |0.29 | 0.34 | 0.39
X — | — 10.08
y — | — | 0.08
Zo | — | 05| —
Ze | — |05 —
Figure A 100 -Pin TFLGA (PTLG0100KA-A)
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RX230 Group, RX231 Group Appendix 1. Package Dimensions

JEITA Package Code RENESAS Code Previous Code MASS[Typ.]
P-LFQFP48-7x7-0.50 PLQPO048KB-B — 0.2g
HD
1 p
36 25
IEELREL /
37 I [T 24
(- -
—_— -
—_— -
—_— -
—_— - W W
—— - ~ -
—_— —— *
—_— ——
—_— ——
(- -

2 NOTE 4

Index area
NOTE 3

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

2. DIMENSION "%3" DOES NOT INCLUDE TRM OFFSET.

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

L CHAMFERS AT CORNERS ARE OPTIONAL; SIZE MAY VARY.

Reference Dimension in Milimeters

Symbol Min Nom Max

D 6.9 7.0 7.1

E 6.9 7.0 7.1

A2 — | 14 | —

HD 8.8 9.0 9.2

( \ B e | 88 | 90 | 92

< < ! S Al — | — | 17

721 = ‘OJ \ Al 005 | — | 015

. Y oo | 047 | 020 | 027

< c 0.09 0.20

Lp s 0" | 35| 8"

L1 — | 05 | —

Detal F X —_— R 0.08

y — | — | 008

Lp 045 | 06 | 075

L1 — | 10 | —

Figure G 48 -Pin LFQFP (PLQP0048KB-B)
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