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RX230 Group, RX231 Group 1. Overview

Table 1.1 Outline of Specifications (2/4)

Classification Module/Function Description
Low power Low power consumption e Module stop function
consumption functions e Three low power consumption modes

Sleep mode, deep sleep mode, and software standby mode
Low power timer that operates during the software standby state

Function for lower operating e Operating power control modes
power consumption High-speed operating mode, middle-speed operating mode, and low-speed operating mode

Interrupt Interrupt controller (ICUb)

Interrupt vectors: 167

External interrupts: 9 (NMI, IRQO to IRQ7 pins)

Non-maskable interrupts: 7 (NMI pin, oscillation stop detection interrupt, voltage monitoring 1
interrupt, voltage monitoring 2 interrupt, WDT interrupt, IWDT interrupt, and VBATT power monitoring
interrupt)

16 levels specifiable for the order of priority

External bus extension

The external address space can be divided into four areas (CS0 to CS3), each with independent
control of access settings.

Capacity of each area: 16 Mbytes (CSO0 to CS3)

A chip-select signal (CS0# to CS3#) can be output for each area.

Each area is specifiable as an 8-bit or 16-bit bus space

The data arrangement in each area is selectable as little or big endian (only for data).

Bus format: Separate bus, multiplex bus

Wait control

Write buffer facility

DMA DMA controller (DMACA) 4 channels
Three transfer modes: Normal transfer, repeat transfer, and block transfer
Activation sources: Software trigger, external interrupts, and interrupt requests from peripheral

functions

Data transfer controller

Transfer modes: Normal transfer, repeat transfer, and block transfer

(DTCa) o Activation sources: Interrupts
e Chain transfer function
1/0 ports General I/O ports 100-pin/64-pin/48-pin

1/0: 79/43/30 (RX231 Group), 83/47/34 (RX230 Group)

e Input: 1/1/1

Pull-up resistors: 79/43/30(RX231 Group), 83/47/34 (RX230 Group)
e Open-drain outputs: 58/34/26

e 5-V tolerance: 8/5/5

Event link controller (ELC) e Event signals of 61 types can be directly connected to the module
e Operations of timer modules are selectable at event input
e Capable of event link operation for port B and port E

Multi-function pin controller (MPC) Capable of selecting the input/output function from multiple pins
Timers 16-bit timer pulse unit e (16 bits x 6 channels) x 1 unit
(TPUa) e Maximum of 16 pulse-input/output possible

Select from among seven or eight counter-input clock signals for each channel

Supports the input capture/output compare function

Output of PWM waveforms in up to 15 phases in PWM mode

Support for buffered operation, phase-counting mode (two-phase encoder input) and cascade
connected operation (32 bits x 2 channels) depending on the channel.

Capable of generating conversion start triggers for the A/D converters

Signals from the input capture pins are input via a digital filter

Clock frequency measuring method

Multi-function timer pulse
unit 2 (MTU2a)

(16 bits x 6 channels) x 1 unit

Up to 16 pulse-input/output lines and three pulse-input lines are available based on the six 16-bit
timer channels

Select from among eight or seven counter-input clock signals for each channel (PCLK/1, PCLK/4,
PCLK/16, PCLK/64, PCLK/256, PCLK/1024, MTCLKA, MTCLKB, MTCLKC, MTCLKD) other than
channel 5, for which only four signals are available.

Input capture function

21 output compare/input capture registers

Pulse output mode

Complementary PWM output mode

Reset synchronous PWM mode

Phase-counting mode

Capable of generating conversion start triggers for the A/D converter

Port output enable 2 Controls the high-impedance state of the MTU’s waveform output pins

(POE2a)

Compare match timer e (16 bits x 2 channels) x 2 units

(CMT) o Select from among four clock signals (PCLK/8, PCLK/32, PCLK/128, PCLK/512)
Watchdog timer (WDTA) e 14 bits x 1 channel

e Select from among six counter-input clock signals (PCLK/4, PCLK/64, PCLK/128, PCLK/512, PCLK/
2048, PCLK/8192)
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RX230 Group, RX231 Group 1. Overview

1.3 Block Diagram

Figure 1.2 shows a block diagram.

N\
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ICUb: Interrupt controller MTU2a: Multi-function timer pulse unit 2
DTCa: Data transfer controller POE2a: Port output enable 2
DMACA: DMA controller CMT: Compare match timer
BSC: Bus controller RTCe: Realtime clock
WDTA: Watchdog timer DOC: Data operation circuit
IWDTa: Independent watchdog timer CAC: Clock frequency accuracy measurement circuit
ELC: Event link controller CTSU: Capacitive touch sensing unit
CRC: CRC (cyclic redundancy check) calculator SDHla: SD host interface
SCIg/SClh: Serial communications interface MPU: Memory protection unit
RSPla: Serial peripheral interface TMR: 8-bit timer
SSl: Serial sound interface RSCAN:  CAN module
RIICa: I2C bus interface LPT: Low power timer
TPUa: 16-bit timer pulse unit
Figure 1.2 Block Diagram
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RX230 Group, RX231 Group 1. Overview

Table 1.5 Pin Functions (3/4)

Classifications Pin Name /10 Description

Serial e Simple SPI mode
communications

interface (SClg) ggﬁg 22&; SCK5, SCK6, 1/0 Input/output pins for the clock.
SMISOO0, SMISO1, SMISO5, /0 Input/output pins for slave transmit data.
SMISO6, SMISO8, SMISO9
SMOSI0, SMOSI1, SMOSI5, /0 Input/output pins for master transmit data.

SMOSI6, SMOSI8, SMOSI9
SSO0#, SS1#, SS5#, SS6#, Input Slave-select input pins.

SS8#, SSo#

IrDA interface IRTXD5 Output Data output pin in the IrDA format.
IRRXD5 Input Data input pin in the IrDA format.

Serial e Asynchronous mode/clock synchronous mode

;c;emrgzzi?gtckm)s SCK12 1/0 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.
e Simple 12C mode
SSCL12 110 Input/output pin for the 12C clock.
SSDA12 1/0 Input/output pin for the I2C data.
e Simple SPI mode
SCK12 110 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 Slave-select input pin.
* Extended serial mode
RXDX12 Input Input pin for data reception by SCIf.
TXDX12 Output  Output pin for data transmission by SCIf.
SIOX12 /10 Input/output pin for data reception or transmission by SCIf.

12C bus interface SCL 1/0 Input/output pin for 12C bus interface clocks. Bus can be directly driven by

the N-channel open drain output.
SDA 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 1/0 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 110 SSI serial bit clock pin.

interface SSIWS0 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.

CAN module CRXDO Input Input pin
CTXDO Output  Output pin

SD host SDHI_CLK Output  SD clock output pin

interface SDHI_CMD 1/0 SD command output, response input signal pin
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RX230 Group, RX231 Group

1. Overview

Table 1.7 List of Pins and Pin Functions (100-Pin LFQFP) (2/3)
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
42 P52 RD# TS18
43 P51 WR1#/BC1#/ TS19
WAIT#
44 P50 WRO#/WR# TS20
45 UB PC7 A23/CS0# MTIOC3A/MTCLKB/TMO2 | TXD8/SMOSI8/SSDA8/ CACREF
MISOA
46 PC6 A22/CS1# MTIOC3C/MTCLKA/TMCI2 | RXD8/SMISO8/SSCL8/ TS22
MOSIA
47 PC5 A21/CS2#/ MTIOC3B/MTCLKD/TMRI2 | SCK8/RSPCKA TS23
WAIT#
48 PC4 A20/CS3# MTIOC3D/MTCLKC/TMCI1/ | SCK5/CTS8#/RTS8#/ SDHI_D1 | TSCAP
POEO# SS8#/SSLA0
49 PC3 A19 MTIOC4D/TCLKB TXD5/SMOSI5/SSDA5/ SDHI_DO | TS27
IRTXD5
50 PC2 A18 MTIOC4B/TCLKA RXD5/SMISO5/SSCL5/ SDHI_D3 | TS30
SSLA3/ IRRXD5
51 PC1 A17 MTIOC3A/TCLKD SCK5/SSLA2 TS33
52 PCO A16 MTIOC3C/TCLKC CTS5#/RTS5#/SS5#/ TS35
SSLA1
53 PB7 A15 MTIOC3B/TIOCB5 TXD9/SMOSI9/SSDA9 SDHI_D2
54 PB6 A14 MTIOC3D/TIOCAS RXD9/SMISO9/SSCL9 SDHI_D1
55 PB5 A13 MTIOC2A/MTIOC1B/ SCK9/USB0_VBUS SDHI_CD
TMRI1/POE1#/TIOCB4
56 PB4 A12 TIOCA4 CTSO#/RTS9#/SS9#
57 PB3 A1 MTIOCOA/MTIOC4A/TMOO/ | SCK6 SDHI_W
POE3#/TIOCD3/TCLKD P
58 PB2 A10 TIOCC3/TCLKC CTS6#/RTS6#/SS6#
59 PB1 A9 MTIOCOC/MTIOC4C/ TXD6/SMOSI6/SSDA6 SDHI_CL IRQ4/
TMCIO/TIOCB3 K CMPOB1
60 VvCC
61 PBO A8 MTIC5W/TIOCA3 RXD6/SMISO6/SSCL6/ SDHI_C
RSPCKA MD
62 VSS
63 PA7 A7 TIOCB2 MISOA
64 PA6 A6 MTIC5V/MTCLKB/TMCI3/ | CTS5#/RTS5#/SS5#/
POE2#/TIOCA2 MOSIA/SSIWS0
65 PA5 A5 TIOCB1 RSPCKA
66 PA4 A4 MTIC5U/MTCLKA/TMRIO/ | TXD5/SMOSI5/SSDA5/ IRQ5 /
TIOCA1 SSLAO/SSITXDO0/IRTXD5 CVREFB1
67 PA3 A3 MTIOCOD/MTCLKD/ RXD5/SMISO5/SSCL5/ IRQ6 /CMPB1
TIOCDO/TCLKB SSIRXDO/IRRXD5
68 PA2 A2 RXD5/SMISO5/SSCL5/
SSLA3/IRRXD5
69 PA1 A1 MTIOCOB/MTCLKC/ SCK5/SSLA2/SSISCKO
TIOCBO
70 PAO AQ/BCO# MTIOC4A/TIOCAO SSLA1 CACREF
71 PE7 D15[A15/D15] IRQ7/AN023
72 PE6 D14[A14/D14] IRQ6/AN022
73 PE5 D13[A13/D13] | MTIOC4C/MTIOC2B IRQ5/AN021/
CMPOBO
74 PE4 D12[A12/D12] MTIOC4D/MTIOC1A ANO020/
CMPA2/
CLKOUT
75 PE3 D11[A11/D11] MTIOC4B/POE8# CTS12#/RTS12#/SS12#/ ANO19/
AUDIO_MCLK CLKOUT
76 PE2 D10[A10/D10] | MTIOC4A RXD12/RXDX12/ IRQ7/ANO18/
SMISO12/SSCL12 CVREFBO
77 PE1 D9[A9/D9] MTIOC4C TXD12/TXDX12/SI0X12/ ANO017/
SMOSI12/SSDA12 CMPBO
78 PEO D8[A8/D8] SCK12 ANO16
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RX230 Group, RX231 Group 1. Overview
Table 1.8 List of Pins and Pin Functions (64-Pin WFLGA) (2/2)
Power Supply, Timers Communications Memory
Pin | Clock, System (MTU, TPU, TMR, RTC, CMT, (SCI, RSPI, RIIC, RSCAN, USB, |Interface | Touch
No. | Control 1/0 Port POE, CAC) SSli) (SDHI) sensing | Others
F4 PC5 MTIOC3B/MTCLKD/TMRI2 SCK8/RSPCKA/USBO_ID TS23
F5 P15 MTIOCOB/MTCLKB/TMCI2/ RXD1/SMISO1/SSCL1/CRXD0 TS12 IRQ5/CMPB2
TIOCB2/TCLKB
F6 PB1 MTIOCOC/MTIOC4C/TMCIO/ TXD6/SMOSI6/SSDA6 SDHI_CL IRQ4/ CMPOB1
TIOCB3 K
F7 PB5 MTIOC2A/MTIOC1B/TMRI1/ SCK9/USB0_VBUS SDHI_CD
POE1#/TIOCB4
F8 PB3 MTIOCOA/MTIOC4A/TMOO0/ SCK6 SDHI_W
POE3#/TIOCD3/TCLKD P
G1 EXTAL P36
G2 P26 MTIOC2A/TMO1 TXD1/SMOSI1/SSDA1/ TS3 CMPB3
USBO_VBUSEN/SSIRXDO
G3 VCC_usB*1 PH3*1 TMCI0*!
G4 VSS_uUsB*1 PHO*1 CACREF*1
G5 UB PC7 MTIOC3A/MTCLKB/TMO2 TXD8/SMOSI8/SSDA8/MISOA CACREF
G6 PC6 MTIOC3C/MTCLKA/TMCI2 RXD8/SMISO8/SSCL8/MOSIA/ TS22
USBO_EXICEN
G7 PC3 MTIOC4D/TCLKB TXD5/SMOSI5/SSDAS/IRTXD5 SDHI_DO | TS27
G8 PB6/PCO | MTIOC3D/TIOCAS RXD9/SMISO9/SSCL9 SDHI_D1
H1 XTAL P37
H2 P17 MTIOC3A/MTIOC3B/TMO1/ SCK1/MISOA/SDA/SSITXDO0 IRQ7/ CMPOB2
POES8#/TIOCBO/TCLKD
H3 PH2*1 TMRIO*! USBO_DM*1 IRQ1*1
H4 PH1*1 TMOO0*1 USBO_DP*! IRQ0*1
H5 P55 MTIOC4D/TMO3 CRXDO TS15
H6 P54 MTIOC4B/TMCI1 CTXDO TS16
H7 PC2 MTIOC4B/TCLKA RXD5/SMISO5/SSCL5/SSLA3/ SDHI_D3 | TS30
IRRXD5
H8 PB7/PC1 | MTIOC3B/TIOCB5 TXD9/SMOSI9/SSDA9 SDHI_D2
Note 1. RX230: PHO/CACREF, PH1/IRQ0/TMOO0, PH2/IRQ1/TMRIO, PH3/TMCIO
RX231: VSS_USB, USB0_DP, USB0_DM, VCC_USB
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RX230 Group, RX231 Group

4. 1/0 Registers

41

I/O Register Addresses (Address Order)

Table 4.1 List of I/0 Registers (Address Order) (1/33)
Number of Access Cycles
Module Register Number Access
Address Symbol Register Name Symbol of Bits  Size ICLK > PCLK ICLK <PCLK
0008 0000h  SYSTEM Mode Monitor Register MDMONR 16 16 3ICLK
0008 0006h ~ SYSTEM System Control Register 0 SYSCRO 16 16 3ICLK
0008 0008h  SYSTEM System Control Register 1 SYSCR1 16 16 3ICLK
0008 000Ch  SYSTEM Standby Control Register SBYCR 16 16 3ICLK
0008 0010h  SYSTEM Module Stop Control Register A MSTPCRA 32 32 3ICLK
0008 0014h  SYSTEM Module Stop Control Register B MSTPCRB 32 32 3ICLK
0008 0018h  SYSTEM Module Stop Control Register C MSTPCRC 32 32 3ICLK
0008 001Ch  SYSTEM Module Stop Control Register D MSTPCRD 32 32 3ICLK
0008 0020h SYSTEM System Clock Control Register SCKCR 32 32 3ICLK
0008 0026h  SYSTEM System Clock Control Register 3 SCKCR3 16 16 3ICLK
0008 0028h  SYSTEM PLL Control Register PLLCR 16 16 3ICLK
0008 002Ah  SYSTEM PLL Control Register 2 PLLCR2 8 8 3ICLK
0008 002Ch  SYSTEM USB-dedicated PLL Control Register UPLLCR 16 16 3ICLK
0008 002Eh  SYSTEM USB-dedicated PLL Control Register 2 UPLLCR2 8 8 3ICLK
0008 0030h SYSTEM External Bus Clock Control Register BCKCR 8 8 3 ICLK
0008 0031h  SYSTEM Memory Wait Cycle Setting Register MEMWAIT 8 8 3ICLK
0008 0032h SYSTEM Main Clock Oscillator Control Register MOSCCR 8 8 3ICLK
0008 0033h  SYSTEM Sub-Clock Oscillator Control Register SOSCCR 8 8 3ICLK
0008 0034h SYSTEM Low-Speed On-Chip Oscillator Control Register LOCOCR 8 8 3ICLK
0008 0035h  SYSTEM IWDT-Dedicated On-Chip Oscillator Control Register ILOCOCR 8 8 3ICLK
0008 0036h SYSTEM High-Speed On-Chip Oscillator Control Register HOCOCR 8 8 3ICLK
0008 0037h  SYSTEM High-Speed On-Chip Oscillator Control Register 2 HOCOCR2 8 8 3ICLK
0008 003Ch  SYSTEM Oscillation Stabilization Flag Register OSCOVFSR 8 8 3ICLK
0008 003Eh  SYSTEM CLKOUT Output Control Register CKOCR 16 16 3ICLK
0008 0040h SYSTEM Oscillation Stop Detection Control Register OSTDCR 8 8 3ICLK
0008 0041h  SYSTEM Oscillation Stop Detection Status Register OSTDSR 8 8 3ICLK
0008 0060h SYSTEM Low-Speed On-Chip Oscillator Trimming Register LOCOTRR 8 8 3ICLK
0008 0064h  SYSTEM IWDT-Dedicated On-Chip Oscillator Trimming Register ILOCOTRR 8 8 3ICLK
0008 0068h SYSTEM High-Speed On-Chip Oscillator Trimming Register 0 HOCOTRRO 8 8 3ICLK
0008 006Bh  SYSTEM High-Speed On-Chip Oscillator Trimming Register 3 HOCOTRR3 8 8 3ICLK
0008 00AOh  SYSTEM Operating Power Control Register OPCCR 8 8 3 ICLK
0008 00A1h  SYSTEM Sleep Mode Return Clock Source Switching Register RSTCKCR 8 8 3ICLK
0008 00A2h  SYSTEM Main Clock Oscillator Wait Control Register MOSCWTCR 8 8 3ICLK
0008 00AAh  SYSTEM Sub Operating Power Control Register SOPCCR 8 8 3ICLK
0008 00BOh  LPT Low-Power Timer Control Register 1 LPTCR1 8 8 3ICLK
0008 00B1h  LPT Low-Power Timer Control Register 2 LPTCR2 8 8 3ICLK
0008 00B2h  LPT Low-Power Timer Control Register 3 LPTCR3 8 8 3ICLK
0008 00B4h  LPT Low-Power Timer Cycle Setting Register LPTPRD 16 16 3ICLK
0008 00B8h  LPT Low-Power Timer Compare Register 0 LPCMRO 16 16 3ICLK
0008 00BCh  LPT Low-Power Timer Standby Return Enable Register LPWUCR 16 16 3ICLK
0008 00COh  SYSTEM Reset Status Register 2 RSTSR2 8 8 3ICLK
0008 00C2h  SYSTEM Software Reset Register SWRR 16 16 3ICLK
0008 O0OEOh ~ SYSTEM Voltage Monitoring 1 Circuit Control Register 1 LVD1CR1 8 8 3ICLK
0008 00E1h  SYSTEM Voltage Monitoring 1 Circuit Status Register LVD1SR 8 8 3ICLK
0008 00E2h  SYSTEM Voltage Monitoring 2 Circuit Control Register 1 LVD2CR1 8 8 3ICLK
0008 00E3h  SYSTEM Voltage Monitoring 2 Circuit Status Register LVD2SR 8 8 3ICLK
0008 03FEh  SYSTEM Protect Register PRCR 16 16 3ICLK
0008 1300h  BSC Bus Error Status Clear Register BERCLR 8 8 2ICLK
0008 1304h BSC Bus Error Monitoring Enable Register BEREN 8 8 2ICLK
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RX230 Group, RX231 Group

4. 1/0 Registers

Table 4.1 List of I/0 Registers (Address Order) (6/33)
Module Register Number Access Number of Access Cycles
Address Symbol Register Name Symbol of Bits Size ICLK > PCLK ICLK <PCLK
0008 8158h  TPU4 Timer General Register A TGRA 16 16 2 or 3 PCLKB 2ICLK
0008 815Ah  TPU4 Timer General Register B TGRB 16 16 2 or 3 PCLKB 2 ICLK
0008 8160h  TPU5 Timer Control Register TCR 8 8 2 or 3 PCLKB 2ICLK
0008 8161h  TPU5 Timer Mode Register TMDR 8 8 2 or 3 PCLKB 2 ICLK
0008 8162h  TPUS Timer 1/O Control Register TIOR 8 8 2 or 3 PCLKB 2ICLK
0008 8164h TPUS Timer Interrupt Enable Register TIER 8 8 2 or 3 PCLKB 2 ICLK
0008 8165h  TPUS Timer Status Register TSR 8 8 2 or 3 PCLKB 2ICLK
0008 8166h  TPU5 Timer Counter TCNT 16 16 2 or 3 PCLKB 2 ICLK
0008 8168h  TPU5 Timer General Register A TGRA 16 16 2 or 3 PCLKB 2ICLK
0008 816Ah  TPU5 Timer General Register B TGRB 16 16 2 or 3 PCLKB 2 ICLK
0008 8200h  TMRO Timer Control Register TCR 8 8 2 or 3 PCLKB 2ICLK
0008 8201h  TMR1 Timer Control Register TCR 8 8 2 or 3 PCLKB 2 ICLK
0008 8202h  TMRO Timer Control/Status Register TCSR 8 8 2 or 3 PCLKB 2ICLK
0008 8203h TMR1 Timer Control/Status Register TCSR 8 8 2 or 3 PCLKB 2 ICLK
0008 8204h  TMRO Time Constant Register A TCORA 8 8 2 or 3 PCLKB 2ICLK
0008 8205h  TMR1 Time Constant Register A TCORA 8 8*1 2 or 3 PCLKB 2 ICLK
0008 8206h  TMRO Time Constant Register B TCORB 8 8 2 or 3 PCLKB 2ICLK
0008 8207Th  TMR1 Time Constant Register B TCORB 8 8*1 2 or 3 PCLKB 2 ICLK
0008 8208h  TMRO Timer Counter TCNT 8 8 2 or 3 PCLKB 2ICLK
0008 8209h  TMR1 Timer Counter TCNT 8 8*1 2 or 3 PCLKB 2 ICLK
0008 820Ah  TMRO Timer Counter Control Register TCCR 8 8 2 or 3 PCLKB 2ICLK
0008 820Bh  TMR1 Timer Counter Control Register TCCR 8 8*1 2 or 3 PCLKB 2 ICLK
0008 820Ch  TMRO Timer Count Start Register TCSTR 8 8 2 or 3 PCLKB 2ICLK
0008 8210h  TMR2 Timer Control Register TCR 8 8 2 or 3 PCLKB 2 ICLK
0008 8211h TMR3 Timer Control Register TCR 8 8 2 or 3 PCLKB 2|ICLK
0008 8212h TMR2 Timer Control/Status Register TCSR 8 8 2 or 3 PCLKB 2 ICLK
0008 8213h  TMR3 Timer Control/Status Register TCSR 8 8 2 or 3 PCLKB 2ICLK
0008 8214h  TMR2 Time Constant Register A TCORA 8 8 2 or 3 PCLKB 2 ICLK
0008 8215h  TMR3 Time Constant Register A TCORA 8 8*1 2 or 3 PCLKB 2ICLK
0008 8216h  TMR2 Time Constant Register B TCORB 8 8 2 or 3 PCLKB 2 ICLK
0008 8217h  TMR3 Time Constant Register B TCORB 8 8*1 2 or 3 PCLKB 2ICLK
0008 8218h  TMR2 Timer Counter TCNT 8 8 2 or 3 PCLKB 2 ICLK
0008 8219h  TMR3 Timer Counter TCNT 8 8*1 2 or 3 PCLKB 2ICLK
0008 821Ah  TMR2 Timer Counter Control Register TCCR 8 8 2 or 3 PCLKB 2 ICLK
0008 821Bh  TMR3 Timer Counter Control Register TCCR 8 8*1 2 or 3 PCLKB 2ICLK
0008 821Ch  TMR2 Timer Count Start Register TCSTR 8 8 2 or 3 PCLKB 2 ICLK
0008 8280h  CRC CRC Control Register CRCCR 8 8 2 or 3 PCLKB 2ICLK
0008 8281h  CRC CRC Data Input Register CRCDIR 8 8 2 or 3 PCLKB 2ICLK
0008 8282h  CRC CRC Data Output Register CRCDOR 16 16 2 or 3 PCLKB 2ICLK
0008 8300h  RIICO 12C-Bus Control Register 1 ICCR1 8 8 2 or 3 PCLKB 2 ICLK
0008 8301h  RIICO 12C-Bus Control Register 2 ICCR2 8 8 2 or 3 PCLKB 2ICLK
0008 8302h  RIICO 12C-Bus Mode Register 1 ICMR1 8 8 2 or 3 PCLKB 2 ICLK
0008 8303h  RIICO 12C-Bus Mode Register 2 ICMR2 8 8 2 or 3 PCLKB 2ICLK
0008 8304h  RIICO 12C-Bus Mode Register 3 ICMR3 8 8 2 or 3 PCLKB 2 ICLK
0008 8305h  RIICO 12C-Bus Function Enable Register ICFER 8 8 2 or 3 PCLKB 2ICLK
0008 8306h  RIICO 12C-Bus Status Enable Register ICSER 8 8 2 or 3 PCLKB 2 ICLK
0008 8307h RIICO 12C-Bus Interrupt Enable Register ICIER 8 8 2 or 3 PCLKB 2ICLK
0008 8308h  RIICO 12C-Bus Status Register 1 ICSR1 8 8 2 or 3 PCLKB 2 ICLK
0008 8309h  RIICO 12C-Bus Status Register 2 ICSR2 8 8 2 or 3 PCLKB 2ICLK
0008 830Ah  RIICO Slave Address Register LO SARLO 8 8 2 or 3 PCLKB 2 ICLK
0008 830Bh  RIICO Slave Address Register U0 SARUO 8 8 2 or 3 PCLKB 2ICLK
0008 830Ch  RIICO Slave Address Register L1 SARL1 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) (24/33)
Module Register Number Access Number of Access Cycles
Address Symbol Register Name Symbol of Bits Size ICLK > PCLK ICLK <PCLK
000A 8326h  RSCAN Global Control Register L GCTRL 16 16 2 or 3 PCLKB 2ICLK
000A 8328h  RSCAN Global Control Register H GCTRH 16 16 2 or 3 PCLKB 2 ICLK
000A 832Ah  RSCAN Global Status Register GSTS 16 16 2 or 3 PCLKB 2ICLK
000A 832Ch  RSCAN Global Error Flag Register GERFLL 8 8 2 or 3 PCLKB 2 ICLK
000A 832Eh  RSCAN Timestamp Register GTSC 16 16 2 or 3 PCLKB 2|ICLK
000A 8330h  RSCAN Receive Rule Number Configuration Register GAFLCFG 16 16 2 or 3 PCLKB 2 ICLK
000A 8332h  RSCAN Receive Buffer Number Configuration Register RMNB 16 16 2 or 3 PCLKB 2ICLK
000A 8334h  RSCAN Receive Buffer Receive Complete Flag Register RMNDO 16 16 2 or 3 PCLKB 2 ICLK
000A 8338h  RSCAN Receive FIFO Control Register 0 RFCCO 16 16 2 or 3 PCLKB 2ICLK
000A 833Ah  RSCAN Receive FIFO Control Register 1 RFCC1 16 16 2 or 3 PCLKB 2ICLK
000A 8340h  RSCAN Receive FIFO Status Register 0 RFSTS0 16 16 2 or 3 PCLKB 2ICLK
000A 8342h  RSCAN Receive FIFO Status Register 1 RFSTS1 16 16 2 or 3 PCLKB 2 ICLK
000A 8348h  RSCAN Receive FIFO Pointer Control Register 0 RFPCTRO 16 16 2 or 3 PCLKB 2ICLK
000A 834Ah  RSCAN Receive FIFO Pointer Control Register 1 RFPCTR1 16 16 2 or 3 PCLKB 2 ICLK
000A 8350h  RSCANO Transmit/Receive FIFO Control Register OL CFCCLO 16 16 2 or 3 PCLKB 2ICLK
000A 8352h  RSCANO Transmit/Receive FIFO Control Register OH CFCCHO 16 16 2 or 3 PCLKB 2 ICLK
000A 8358h  RSCANO Transmit/Receive FIFO Status Register 0 CFSTSO0 16 16 2 or 3 PCLKB 2ICLK
000A 835Ch  RSCANO Transmit/Receive FIFO Pointer Control Register 0 CFPCTRO 16 16 2 or 3 PCLKB 2 ICLK
000A 8360h  RSCAN Receive FIFO Message Lost Status Register RFMSTS 8 8 2 or 3 PCLKB 2ICLK
000A 8361h  RSCANO Transmit/Receive FIFO Message Lost Status Register CFMSTS 8 8 2 or 3 PCLKB 2 ICLK
000A 8362h  RSCAN Receive FIFO Interrupt Status Register RFISTS 8 8 2 or 3 PCLKB 2ICLK
000A 8363h  RSCAN Transmit/Receive FIFO Receive Interrupt Status Register CFISTS 8 8 2 or 3 PCLKB 2 ICLK
000A 8364h  RSCANO Transmit Buffer Control Register 0 TMCO 8 8 2 or 3 PCLKB 2ICLK
000A 8365h  RSCANO Transmit Buffer Control Register 1 TMC1 8 8 2 or 3 PCLKB 2 ICLK
000A 8366h  RSCANO Transmit Buffer Control Register 2 TMC2 8 8 2 or 3 PCLKB 2ICLK
000A 8367h  RSCANO Transmit Buffer Control Register 3 TMC3 8 8 2 or 3 PCLKB 2 ICLK
000A 836Ch  RSCANO Transmit Buffer Status Register 0 TMSTSO0 8 8 2 or 3 PCLKB 2ICLK
000A 836Dh  RSCANO Transmit Buffer Status Register 1 TMSTS1 8 8 2 or 3 PCLKB 2 ICLK
000A 836Eh  RSCANO Transmit Buffer Status Register 2 TMSTS2 8 8 2 or 3 PCLKB 2ICLK
000A 836Fh  RSCANO Transmit Buffer Status Register 3 TMSTS3 8 8 2 or 3 PCLKB 2 ICLK
000A 8374h  RSCANO Transmit Buffer Transmit Request Status Register TMTRSTS 16 16 2 or 3 PCLKB 2ICLK
000A 8376h  RSCANO Transmit Buffer Transmit Complete Status Register TMTCSTS 16 16 2 or 3 PCLKB 2 ICLK
000A 8378h  RSCANO Transmit Buffer Transmit Abort Status Register TMTASTS 16 16 2 or 3 PCLKB 2ICLK
000A 837Ah  RSCANO Transmit Buffer Interrupt Enable Register TMIEC 16 16 2 or 3 PCLKB 2 ICLK
000A 837Ch  RSCANO Transmit History Buffer Control Register THLCCO 16 16 2 or 3 PCLKB 2ICLK
000A 8380h  RSCANO Transmit History Buffer Status Register THLSTSO 16 16 2 or 3 PCLKB 2 ICLK
000A 8384h  RSCANO Transmit History Buffer Pointer Control Register THLPCTRO 16 16 2 or 3 PCLKB 2ICLK
000A 8388h  RSCAN Global Transmit Interrupt Status Register GTINTSTS 16 16 2 or 3 PCLKB 2 ICLK
000A 838Ah  RSCAN Global RAM Window Control Register GRWCR 16 16 2 or 3 PCLKB 2ICLK
000A 838Ch  RSCAN Global Test Configuration Register GTSTCFG 16 16 2 or 3 PCLKB 2ICLK
000A 838Eh  RSCAN Global Test Control Register GTSTCTRL 16 16 2 or 3 PCLKB 2ICLK
000A 8394h  RSCAN Global Test Protection Unlock Register GLOCKK 16 16 2 or 3 PCLKB 2 ICLK
000A 83A0h  RSCAN Receive Rule Entry Register 0AL GAFLIDLO 16 16 2 or 3 PCLKB 2ICLK
000A 83A0h  RSCAN Receive Buffer Register OAL RMIDLO 16 16 2 or 3 PCLKB 2 ICLK
000A 83A2h  RSCAN Receive Rule Entry Register 0AH GAFLIDHO 16 16 2 or 3 PCLKB 2ICLK
000A 83A2h  RSCAN Receive Buffer Register 0AH RMIDHO 16 16 2 or 3 PCLKB 2 ICLK
000A 83A4h  RSCAN Receive Rule Entry Register 0BL GAFLMLO 16 16 2 or 3 PCLKB 2ICLK
000A 83A4h  RSCAN Receive Buffer Register 0BL RMTSO0 16 16 2 or 3 PCLKB 2ICLK
000A 83A6h  RSCAN Receive Rule Entry Register 0BH GAFLMHO 16 16 2 or 3 PCLKB 2ICLK
000A 83A6h  RSCAN Receive Buffer Register 0BH RMPTRO 16 16 2 or 3 PCLKB 2 ICLK
000A 83A8h  RSCAN Receive Rule Entry Register 0CL GAFLPLO 16 16 2 or 3 PCLKB 2ICLK
000A 83A8h  RSCAN Receive Buffer Register 0CL RMDF00 16 16 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) (27/33)
Module Register Number Access Number of Access Cycles
Address Symbol Register Name Symbol of Bits Size ICLK > PCLK ICLK <PCLK
000A 8412h  RSCAN Receive Rule Entry Register 9BH GAFLMH9 16 16 2 or 3 PCLKB 2 ICLK
000A 8412h  RSCAN Receive Buffer Register 7AH RMIDH7 16 16 2 or 3 PCLKB 2 ICLK
000A 8414h  RSCAN Receive Rule Entry Register 9CL GAFLPL9 16 16 2 or 3 PCLKB 2ICLK
000A 8414h  RSCAN Receive Buffer Register 7BL RMTS7 16 16 2 or 3 PCLKB 2 ICLK
000A 8416h  RSCAN Receive Rule Entry Register 9CH GAFLPH9 16 16 2 or 3 PCLKB 2 ICLK
000A 8416h  RSCAN Receive Buffer Register 7BH RMPTR7? 16 16 2 or 3 PCLKB 2 ICLK
000A 8418h  RSCAN Receive Rule Entry Register 10AL GAFLIDL10 16 16 2 or 3 PCLKB 2ICLK
000A 8418h  RSCAN Receive Buffer Register 7CL RMDF07 16 16 2 or 3 PCLKB 2 ICLK
000A 841Ah  RSCAN Receive Rule Entry Register 10AH GAFLIDH10 16 16 2 or 3 PCLKB 2 ICLK
000A 841Ah  RSCAN Receive Buffer Register 7CH RMDF17 16 16 2 or 3 PCLKB 2 ICLK
000A 841Ch  RSCAN Receive Rule Entry Register 10BL GAFLML10 16 16 2 or 3 PCLKB 2ICLK
000A 841Ch  RSCAN Receive Buffer Register 7DL RMDF27 16 16 2 or 3 PCLKB 2 ICLK
000A 841Eh  RSCAN Receive Rule Entry Register 10BH GAFLMH10 16 16 2 or 3 PCLKB 2 ICLK
000A 841Eh  RSCAN Receive Buffer Register 7DH RMDF37 16 16 2 or 3 PCLKB 2 ICLK
000A 8420h  RSCAN Receive Rule Entry Register 10CL GAFLPL10 16 16 2 or 3 PCLKB 2ICLK
000A 8420h  RSCAN Receive Buffer Register 8AL RMIDL8 16 16 2 or 3 PCLKB 2 ICLK
000A 8422h  RSCAN Receive Rule Entry Register 10CH GAFLPH10 16 16 2 or 3 PCLKB 2ICLK
000A 8422h  RSCAN Receive Buffer Register 8AH RMIDH8 16 16 2 or 3 PCLKB 2 ICLK
000A 8424h  RSCAN Receive Rule Entry Register 11AL GAFLIDL11 16 16 2 or 3 PCLKB 2ICLK
000A 8424h  RSCAN Receive Buffer Register 8BL RMTS8 16 16 2 or 3 PCLKB 2 ICLK
000A 8426h  RSCAN Receive Rule Entry Register 11AH GAFLIDH11 16 16 2 or 3 PCLKB 2 ICLK
000A 8426h  RSCAN Receive Buffer Register 8BH RMPTR8 16 16 2 or 3 PCLKB 2 ICLK
000A 8428h  RSCAN Receive Rule Entry Register 11BL GAFLML11 16 16 2 or 3 PCLKB 2 ICLK
000A 8428h  RSCAN Receive Buffer Register 8CL RMDF08 16 16 2 or 3 PCLKB 2 ICLK
000A 842Ah  RSCAN Receive Rule Entry Register 11BH GAFLMH11 16 16 2 or 3 PCLKB 2ICLK
000A 842Ah  RSCAN Receive Buffer Register 8CH RMDF18 16 16 2 or 3 PCLKB 2 ICLK
000A 842Ch  RSCAN Receive Rule Entry Register 11CL GAFLPL11 16 16 2 or 3 PCLKB 2ICLK
000A 842Ch  RSCAN Receive Buffer Register 8DL RMDF28 16 16 2 or 3 PCLKB 2 ICLK
000A 842Eh  RSCAN Receive Rule Entry Register 11CH GAFLPH11 16 16 2 or 3 PCLKB 2ICLK
000A 842Eh  RSCAN Receive Buffer Register 8DH RMDF38 16 16 2 or 3 PCLKB 2 ICLK
000A 8430h  RSCAN Receive Rule Entry Register 12AL GAFLIDL12 16 16 2 or 3 PCLKB 2ICLK
000A 8430h  RSCAN Receive Buffer Register 9AL RMIDL9 16 16 2 or 3 PCLKB 2 ICLK
000A 8432h  RSCAN Receive Rule Entry Register 12AH GAFLIDH12 16 16 2 or 3 PCLKB 2ICLK
000A 8432h  RSCAN Receive Buffer Register 9AH RMIDH9 16 16 2 or 3 PCLKB 2 ICLK
000A 8434h  RSCAN Receive Rule Entry Register 12BL GAFLML12 16 16 2 or 3 PCLKB 2ICLK
000A 8434h  RSCAN Receive Buffer Register 9BL RMTS9 16 16 2 or 3 PCLKB 2 ICLK
000A 8436h  RSCAN Receive Rule Entry Register 12BH GAFLMH12 16 16 2 or 3 PCLKB 2ICLK
000A 8436h  RSCAN Receive Buffer Register 9BH RMPTR9 16 16 2 or 3 PCLKB 2 ICLK
000A 8438h  RSCAN Receive Rule Entry Register 12CL GAFLPL12 16 16 2 or 3 PCLKB 2ICLK
000A 8438h  RSCAN Receive Buffer Register 9CL RMDF09 16 16 2 or 3 PCLKB 2 ICLK
000A 843Ah  RSCAN Receive Rule Entry Register 12CH GAFLPH12 16 16 2 or 3 PCLKB 2ICLK
000A 843Ah  RSCAN Receive Buffer Register 9CH RMDF19 16 16 2 or 3 PCLKB 2 ICLK
000A 843Ch  RSCAN Receive Rule Entry Register 13AL GAFLIDL13 16 16 2 or 3 PCLKB 2ICLK
000A 843Ch  RSCAN Receive Buffer Register 9DL RMDF29 16 16 2 or 3 PCLKB 2 ICLK
000A 843Eh  RSCAN Receive Rule Entry Register 13AH GAFLIDH13 16 16 2 or 3 PCLKB 2ICLK
000A 843Eh  RSCAN Receive Buffer Register 9DH RMDF39 16 16 2 or 3 PCLKB 2 ICLK
000A 8440h  RSCAN Receive Rule Entry Register 13BL GAFLML13 16 16 2 or 3 PCLKB 2ICLK
000A 8440h  RSCAN Receive Buffer Register 10AL RMIDL10 16 16 2 or 3 PCLKB 2 ICLK
000A 8442h  RSCAN Receive Rule Entry Register 13BH GAFLMH13 16 16 2 or 3 PCLKB 2ICLK
000A 8442h  RSCAN Receive Buffer Register 10AH RMIDH10 16 16 2 or 3 PCLKB 2 ICLK
000A 8444h  RSCAN Receive Rule Entry Register 13CL GAFLPL13 16 16 2 or 3 PCLKB 2ICLK
000A 8444h  RSCAN Receive Buffer Register 10BL RMTS10 16 16 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) (31/33)

Number of Access Cycles

Module Register Number Access

Address Symbol Register Name Symbol of Bits Size ICLK > PCLK ICLK <PCLK
000A 862Eh  RSCAN RAM Test Register 87 RPGACC87 16 16 2 or 3 PCLKB 2ICLK
000A 8630h  RSCANO Transmit Buffer Register 3AL TMIDL3 16 16 2 or 3 PCLKB 2ICLK
000A 8630h  RSCAN RAM Test Register 88 RPGACC88 16 16 2 or 3 PCLKB 2ICLK
000A 8632h  RSCANO Transmit Buffer Register 3AH TMIDH3 16 16 2 or 3 PCLKB 2 ICLK
000A 8632h  RSCAN RAM Test Register 89 RPGACC89 16 16 2 or 3 PCLKB 2ICLK
000A 8634h  RSCAN RAM Test Register 90 RPGACC90 16 16 2 or 3 PCLKB 2ICLK
000A 8636h  RSCANO Transmit Buffer Register 3BH TMPTR3 16 16 2 or 3 PCLKB 2ICLK
000A 8636h  RSCAN RAM Test Register 91 RPGACC91 16 16 2 or 3 PCLKB 2 ICLK
000A 8638h  RSCANO Transmit Buffer Register 3CL TMDFO03 16 16 2 or 3 PCLKB 2ICLK
000A 8638h  RSCAN RAM Test Register 92 RPGACC92 16 16 2 or 3 PCLKB 2 ICLK
000A 863Ah  RSCANO Transmit Buffer Register 3CH TMDF13 16 16 2 or 3 PCLKB 2ICLK
000A 863Ah  RSCAN RAM Test Register 93 RPGACC93 16 16 2 or 3 PCLKB 2 ICLK
000A 863Ch  RSCANO Transmit Buffer Register 3DL TMDF23 16 16 2 or 3 PCLKB 2ICLK
000A 863Ch  RSCAN RAM Test Register 94 RPGACC9% 16 16 2 or 3 PCLKB 2 ICLK
000A 863Eh  RSCANO Transmit Buffer Register 3DH TMDF33 16 16 2 or 3 PCLKB 2ICLK
000A 863Eh  RSCAN RAM Test Register 95 RPGACC95 16 16 2 or 3 PCLKB 2 ICLK
000A 8640h  RSCAN RAM Test Register 96 to RAM Test Register 127 RPGACC96 to 16 16 2 or 3 PCLKB 2ICLK
to RPGACC127

000A 867Eh

000A 8680h  RSCANO Transmit History Buffer Access Register THLACCO 16 16 2 or 3 PCLKB 2ICLK
000D 0AOOh  MTU3 Timer Control Register TCR 8 8 2 or 3 PCLKA 2 ICLK
000D 0AO1h  MTU4 Timer Control Register TCR 8 8 2 or 3 PCLKA 2ICLK
000D 0AO2h  MTU3 Timer Mode Register TMDR 8 8 2 or 3 PCLKA 2 ICLK
000D 0AO3h  MTU4 Timer Mode Register TMDR 8 8 2 or 3 PCLKA 2ICLK
000D 0AO4h  MTU3 Timer 1/O Control Register H TIORH 8 8 2 or 3 PCLKA 2ICLK
000D 0AO5h  MTU3 Timer I/O Control Register L TIORL 8 8 2 or 3 PCLKA 2ICLK
000D 0AO6h ~ MTU4 Timer 1/O Control Register H TIORH 8 8 2 or 3 PCLKA 2ICLK
000D 0AO7h  MTU4 Timer /O Control Register L TIORL 8 8 2 or 3 PCLKA 2ICLK
000D 0A08h  MTU3 Timer Interrupt Enable Register TIER 8 8 2 or 3 PCLKA 2 ICLK
000D 0A0Sh  MTU4 Timer Interrupt Enable Register TIER 8 8 2 or 3 PCLKA 2ICLK
000D OAOAh  MTU Timer Output Master Enable Register TOER 8 8 2 or 3 PCLKA 2 ICLK
000D 0AODh  MTU Timer Gate Control Register TGCR 8 8 2 or 3 PCLKA 2ICLK
000D OAOEh  MTU Timer Output Control Register 1 TOCR1 8 8 2 or 3 PCLKA 2ICLK
000D OAOFh  MTU Timer Output Control Register 2 TOCR2 8 8 2 or 3 PCLKA 2 ICLK
000D 0A10h  MTU3 Timer Counter TCNT 16 16 2 or 3 PCLKA 2ICLK
000D 0A12h  MTU4 Timer Counter TCNT 16 16 2 or 3 PCLKA 2ICLK
000D 0A14h  MTU Timer Cycle Data Register TCDR 16 16 2 or 3 PCLKA 2ICLK
000D 0OA16h  MTU Timer Dead Time Data Register TDDR 16 16 2 or 3 PCLKA 2ICLK
000D 0A18h  MTU3 Timer General Register A TGRA 16 16 2 or 3 PCLKA 2 ICLK
000D OA1Ah  MTU3 Timer General Register B TGRB 16 16 2 or 3 PCLKA 2ICLK
000D OA1Ch  MTU4 Timer General Register A TGRA 16 16 2 or 3 PCLKA 2 ICLK
000D OA1Eh  MTU4 Timer General Register B TGRB 16 16 2 or 3 PCLKA 2ICLK
000D 0A20h  MTU Timer Subcounters TCNTS 16 16 2 or 3 PCLKA 2 ICLK
000D 0A22h  MTU Timer Cycle Buffer Register TCBR 16 16 2 or 3 PCLKA 2ICLK
000D 0A24h  MTU3 Timer General Register C TGRC 16 16 2 or 3 PCLKA 2 ICLK
000D 0A26h  MTU3 Timer General Register D TGRD 16 16 2 or 3 PCLKA 2ICLK
000D 0A28h  MTU4 Timer General Register C TGRC 16 16 2 or 3 PCLKA 2 ICLK
000D 0A2Ah  MTU4 Timer General Register D TGRD 16 16 2 or 3 PCLKA 2ICLK
000D 0A2Ch  MTU3 Timer Status Register TSR 8 8 2 or 3 PCLKA 2 ICLK
000D 0A2Dh  MTU4 Timer Status Register TSR 8 8 2 or 3 PCLKA 2ICLK
000D 0A30h MTU Timer Interrupt Skipping Set Register TITCR 8 8 2 or 3 PCLKA 2 ICLK
000D 0A31h  MTU Timer Interrupt Skipping Counters TITCNT 8 8 2 or 3 PCLKA 2ICLK
000D 0A32h MTU Timer Buffer Transfer Set Register TBTER 8 8 2 or 3 PCLKA 2 ICLK
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RX230 Group, RX231 Group

4. 1/0 Registers

Table 4.1 List of I/0 Registers (Address Order) (33/33)

Number of Access Cycles

Module Register Number Access

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

000D 0C80h  MTU5 Timer Counter U TCNTU 16 16 2 or 3 PCLKA 2ICLK
000D 0C82h  MTU5 Timer General Register U TGRU 16 16 2 or 3 PCLKA 2 ICLK
000D 0C84h  MTU5 Timer Control Register U TCRU 8 8 2 or 3 PCLKA 2ICLK
000D 0C86h  MTU5 Timer 1/O Control Register U TIORU 8 8 2 or 3 PCLKA 2 ICLK
000D 0C90h  MTU5 Timer Counter V TCNTV 16 16 2 or 3 PCLKA 2ICLK
000D 0C92h  MTU5 Timer General Register V TGRV 16 16 2 or 3 PCLKA 2 ICLK
000D 0C94h  MTU5 Timer Control Register V TCRV 8 8 2 or 3 PCLKA 2ICLK
000D 0C96h  MTU5 Timer 1/O Control Register V TIORV 8 8 2 or 3 PCLKA 2 ICLK
000D OCAOh  MTU5 Timer Counter W TCNTW 16 16 2 or 3 PCLKA 2ICLK
000D 0CA2h  MTU5 Timer General Register W TGRW 16 16 2 or 3 PCLKA 2 ICLK
000D 0CA4h  MTU5 Timer Control Register W TCRW 8 8 2 or 3 PCLKA 2ICLK
000D 0CA6h  MTU5 Timer 1/O Control Register W TIORW 8 8 2 or 3 PCLKA 2 ICLK
000D 0OCB2h MTUS Timer Interrupt Enable Register TIER 8 8 2 or 3 PCLKA 2ICLK
000D 0CB4h  MTU5 Timer Start Register TSTR 8 8 2 or 3 PCLKA 2 ICLK
000D 0OCB6h  MTU5 Timer Compare Match Clear Register TCNTCMPCLR 8 8 2 or 3 PCLKA 2ICLK
007F C090h  FLASH E2 DataFlash Control Register DFLCTL 8 8 2 or 3 FCLK 2 ICLK
007F COACh TEMPSA Temperature Sensor Calibration Data Register L TSCDRL 8 8 2 or 3 PCLKA 2ICLK
007F COADh TEMPSA Temperature Sensor Calibration Data Register H TSCDRH 8 8 2 or 3 PCLKA 2ICLK
007F C100h  FLASH Flash P/E Mode Control Register FPMCR 8 8 2 or 3 FCLK 2ICLK
007F C104h  FLASH Flash Area Select Register FASR 8 8 2 or 3FCLK 2 ICLK
007F C108h  FLASH Flash Processing Start Address Register L FSARL 16 16 2 or 3 FCLK 2ICLK
007F C110h  FLASH Flash Processing Start Address Register H FSARH 16 16 2 or3FCLK 2 ICLK
007F C114h  FLASH Flash Control Register FCR 8 8 2 or 3 FCLK 2ICLK
007F C118h  FLASH Flash Processing End Address Register L FEARL 16 16 2 or3FCLK 2 ICLK
007F C120h  FLASH Flash Processing End Address Register H FEARH 16 16 2 or 3 FCLK 2ICLK
007F C124h  FLASH Flash Reset Register FRESETR 8 8 2 or 3FCLK 2 ICLK
007F C12Ch  FLASH Flash Status Register 1 FSTATR1 8 8 2 or 3 FCLK 2ICLK
007F C130h  FLASH Flash Write Buffer Register 0 FWBO 16 16 2 or 3FCLK 2 ICLK
007F C138h  FLASH Flash Write Buffer Register 1 FWB1 16 16 2 or 3 FCLK 2ICLK
007F C140h  FLASH Flash Write Buffer Register 2 FWB2 16 16 2 or 3 FCLK 2 ICLK
007F C144h  FLASH Flash Write Buffer Register 3 FWB3 16 16 2 or 3 FCLK 2ICLK
007F C180h  FLASH Protection Unlock Register FPR 8 8 2 or 3FCLK 2 ICLK
007F C184h  FLASH Protection Unlock Status Register FPSR 8 8 2 or 3 FCLK 2ICLK
007F C1COh  FLASH Flash Start-Up Setting Monitor Register FSCMR 16 16 2 or3FCLK 2 ICLK
007F C1C8h  FLASH Flash Access Window Start Address Monitor Register FAWSMR 16 16 2 or 3 FCLK 2ICLK
007F C1DOh  FLASH Flash Access Window End Address Monitor Register FAWEMR 16 16 2 or 3FCLK 2 ICLK
007F C1D8h  FLASH Flash Initial Setting Register FISR 8 8 2 or 3 FCLK 2ICLK
007F C1DCh FLASH Flash Extra Area Control Register FEXCR 8 8 2 or 3 FCLK 2 ICLK
007F C1EOh  FLASH Flash Error Address Monitor Register L FEAML 16 16 2 or 3 FCLK 2ICLK
007F C1E8h  FLASH Flash Error Address Monitor Register H FEAMH 8 8 2 or3FCLK 2 ICLK
007F C1FOh  FLASH Flash Status Register 0 FSTATRO 8 8 2 or 3 FCLK 2ICLK
007F C350h gI}ASHCON Unique ID Register 0 UIDRO 32 32 2 or 3FCLK 2 ICLK
007F C354h ;I__I_ASHCON Unique ID Register 1 UIDR1 32 32 2or 3 FCLK 2ICLK
007F C358h gl_.rASHCON Unique ID Register 2 UIDR2 32 32 2or3FCLK 2ICLK
007F C35Ch gI}ASHCON Unique ID Register 3 UIDR3 32 32 2 or3FCLK 2ICLK
007F FFB2h  FLASH Flash P/E Mode Entry Register FENTRYR 16 16 2 or 3 FCLK 2ICLK

Note 1. Odd addresses cannot be accessed in 16-bit units. Table 26.4 lists register allocation for 16-bit access in the User's Manual: Hardware.
Note 2. When the register is accessed while the USB is operating, a delay may be generated in accessing.
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RX230 Group, RX231 Group

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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RX230 Group, RX231 Group

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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RX230 Group, RX231 Group 5. Electrical Characteristics

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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5. Electrical Characteristics

RSPI Simple SPI
<& tTD >
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Figure 5.55 RSPI Timing (Master, CPHA = 0) and Simple SPI Clock Timing (Master, CKPH = 1)
RSPI Simple SPI
< tTD >
SSLAO t ls $ - .
(o] 3 p N
SSLA3 >§r » _Xr N
output tieap ”? tiac N
h g tsstr, tsstr
RSPCKA SCKn \ s '
CPOL=0 CKPOL = 1 / N /
output output PR | —
RSPCKA SCKn \ —
CPOL =1 CKPOL =0 N 7( \ \
output output s
tsu tu
MISOA SMISOn V4
input input { MSBIN p—T1— DATA LSBIN { MSB IN
ton too tor t
l> > Dr, Df
y 5 ~
MOSIA SMOSIn MSB OUT DATA LSB OUT Z IDLE MSB OUT
output output b ko P A
7
n=0,1,5,6,8,9,12
Figure 5.56 RSPI Timing (Master, CPHA = 1) and Simple SPI Clock Timing (Master, CKPH = 0)
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RX230 Group, RX231 Group 5. Electrical Characteristics

Table 5.49 A/D Conversion Characteristics (4)
Conditions: 2.4V <VCC =VCC_USB = AVCCO0 < 5.5V, 2.4V < VREFHO0 < AVCCQ0, VSS = AVSS0 = VSS_USB =0V,
reference voltage = VREFHO selected, Ta = —40 to +105°C

Item Min. Typ. Max. Unit Test Conditions
Frequency 1 — 16 MHz
Resolution — — 12 Bit
Conversion time*1 Permissible signal 3.38 — — us High-precision channel
(Operation at source impedance The ADCSR.ADHSC bit is 1
PCLKD = 16 MHz) (Max.) =2.2kQ The ADSSTRn register is 0Dh
5.06 — — Normal-precision channel

The ADCSR.ADHSC bit is 1
The ADSSTRn register is 28h

Analog input capacitance Cs — — 15 pF Pin capacitance included
Figure 5.68

Analog input resistance Rs — — 25 kQ Figure 5.68

Offset error — +0.5 +4.5 LSB

Full-scale error — 10.75 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 non-linearity error — +1.0 — LSB
INL integral non-linearity error — +1.0 +3.0 LSB

Note:  The characteristics apply when no pin functions other than A/D converter input are used. Absolute accuracy includes
quantization errors. Offset error, full-scale error, DNL differential non-linearity error, and INL integral non-linearity error do not
include quantization errors.

Note 1. 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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5. Electrical Characteristics

5.12 Battery Backup Function Characteristics
Table 5.61 Battery Backup Function Characteristics
Conditions:

T,=-40to +105°C

1.8V =VCC=VCC_USB=AVCCO0=<55V,18V=<VBATT=<5.5V,VSS=AVSS0=VREFL0O=VSS _USB=0V,

Item Symbol Min. Typ. Max. Unit Test Conditions

Voltage level for switching to battery backup (falling) VDETBATT 1.99 2.09 2.19 \% Figure 5.79
Hysteresis width VVBATTH — 100 — mV

VCC-off period for starting power supply switching tvOFFBATT — — 350 ps

Allowable voltage change rising/falling gradient dt/dvCC 1.0 — — ms/V | Figure 5.7

Level for detection of voltage VBTLVDLVL[1:0] =10b | VpgtgaTLvD | 2.1 2.20 2.29 \ Figure 5.79

drop on the VBATT pin (falling) I\/g1vpivi1:01 = 11b 187 | 200 | 213 v

Hysteresis width for detection of voltage drop on the VBATLVDH — 50 — mV

VBATT pin
Note:

voltage level for switching to battery backup (VpetgatT)-

The VCC-off period for starting power supply switching indicates the period in which VCC is below the minimum value of the

, tvorreatT
1

v / \! vee i v v/ 4 vce voltage
vee DETBATT CaBnl:ot VBATTH ==== |L" guaranteed
:‘\aised / range
i Y
/ A v4
i
A VBATT voltage
VBATT ¥ guaranteed
VbeTBATLVD ! VeaTLVDHTA====" ! range
/ | N\ » ;
/ 1
Backup power >l it
supply area VCC supplied VBATT supplied ' VCC supplied
Figure 5.79 Battery Backup Function Characteristics
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RX230 Group, RX231 Group 5. Electrical Characteristics

5.13 ROM (Flash Memory for Code Storage) Characteristics

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

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

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

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

Note 3. This result is obtained from reliability testing.

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

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

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

512-Kbyte tes10K — 928 19218 — 72.0 1679 ms

(when block

erase

command is

used)

512-Kbyte teas12K — 923 19013 — 66.7 1469 ms

(when all-

block erase

command is

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

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

Note:  The time until each operation of the flash memory is started after instructions are executed by software is not included.

Note:  The lower-limit frequency of FCLK is 1 MHz during programming or erasing of the flash memory. When using FCLK at below
4 MHz, the frequency can be set to 1 MHz, 2 MHz, or 3 MHz. A non-integer frequency such as 1.5 MHz cannot be set.

Note:  The frequency accuracy of FCLK must be within +3.5%.
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Bypass
capacitor
0.1 pF

Note:

Note 1.
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for power supply
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Do not apply the power supply voltage to the VCL pin.
Use a 4.7-uF multilayer ceramic capacitor for the VCL pin and place it close to the pin.
A recommended value is shown for the capacitance of the bypass capacitors.

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

Figure 5.81

Connecting Capacitors (64 Pins)
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NOTES FOR CMOS DEVICES

(1) VOLTAGE APPLICATION WAVEFORM AT INPUT PIN: Waveform distortion due to input noise or a
reflected wave may cause malfunction. If the input of the CMOS device stays in the area between VIL
(MAX) and VIH (MIN) due to noise, etc., the device may malfunction. Take care to prevent chattering noise
from entering the device when the input level is fixed, and also in the transition period when the input level
passes through the area between VIL (MAX) and VIH (MIN).

(2) HANDLING OF UNUSED INPUT PINS: Unconnected CMOS device inputs can be cause of malfunction.
If an input pin is unconnected, it is possible that an internal input level may be generated due to noise, etc.,
causing malfunction. CMOS devices behave differently than Bipolar or NMOS devices. Input levels of
CMOS devices must be fixed high or low by using pull-up or pull-down circuitry.  Each unused pin should be
connected to VDD or GND via a resistor if there is a possibility that it will be an output pin. All handling
related to unused pins must be judged separately for each device and according to related specifications
governing the device.

(3) PRECAUTION AGAINST ESD: A strong electric field, when exposed to a MOS device, can cause
destruction of the gate oxide and ultimately degrade the device operation. Steps must be taken to stop
generation of static electricity as much as possible, and quickly dissipate it when it has occurred.
Environmental control must be adequate. When it is dry, a humidifier should be used. It is recommended
to avoid using insulators that easily build up static electricity. Semiconductor devices must be stored and
transported in an anti-static container, static shielding bag or conductive material.  All test and measurement
tools including work benches and floors should be grounded. The operator should be grounded using a
wrist strap.  Semiconductor devices must not be touched with bare hands. Similar precautions need to be
taken for PW boards with mounted semiconductor devices.

(4) STATUS BEFORE INITIALIZATION: Power-on does not necessarily define the initial status of a MOS
device. Immediately after the power source is turned ON, devices with reset functions have not yet been
initialized. Hence, power-on does not guarantee output pin levels, 1/O settings or contents of registers. A
device is not initialized until the reset signal is received. A reset operation must be executed immediately
after power-on for devices with reset functions.

(5) POWER ON/OFF SEQUENCE: In the case of a device that uses different power supplies for the internal
operation and external interface, as a rule, switch on the external power supply after switching on the internal
power supply. When switching the power supply off, as a rule, switch off the external power supply and then
the internal power supply. Use of the reverse power on/off sequences may result in the application of an
overvoltage to the internal elements of the device, causing malfunction and degradation of internal elements
due to the passage of an abnormal current. The correct power on/off sequence must be judged separately
for each device and according to related specifications governing the device.

(6) INPUT OF SIGNAL DURING POWER OFF STATE : Do not input signals or an I/O pull-up power supply
while the device is not powered. The current injection that results from input of such a signal or I/O pull-up
power supply may cause malfunction and the abnormal current that passes in the device at this time may
cause degradation of internal elements. Input of signals during the power off state must be judged
separately for each device and according to related specifications governing the device.




