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Welcome to E-XFL.COM

What is "Embedded - Microcontrollers"?

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

Applications of "Embedded -
Microcontrollers"

Active

RXv2

32-Bit Single-Core

54MHz

CANbus, I2C, IrDA, SCI, SD/SDIO, SPI, SSI, USB OTG
DMA, LVD, POR, PWM, WDT
30

128KB (128K x 8)

FLASH

8K x 8

32K x 8

1.8V ~ 5.5V

A/D 8x12b

Internal

-40°C ~ 85°C (TA)

Surface Mount

48-LQFP

48-LFQFP (7x7)
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RX230 Group, RX231 Group

1. Overview
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Note:

Note 1.

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 (48-Pin LFQFP/HWQFN)”.

RX230: PHO, PH1, PH2, PH3
RX231: VSS_USB, USB0_DP, USB0O_DM, VCC_USB

Figure 1.8 Pin Assignments of the 48-Pin LFQFP
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Note: It is recommended to connect an exposed die pad to VSS.
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 (48-Pin LFQFP/HWQFN)".
Note 1. RX230: PHO, PH1, PH2, PH3
RX231: VSS_USB, USB0_DP, USB0_DM, VCC_USB
Figure 1.9 Pin Assignments of the 48-Pin HWQFN
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RX230 Group, RX231 Group 1. Overview
Table 1.6 List of Pins and Pin Functions (100-Pin TFLGA) (1/3)
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
A1 P05 DA1
A2 VREFH
A3 PO7 ADTRGO#
Ad VREFLO
A5 P43 AN003
A6 PDO DO[A0/DO] IRQO/AN024
A7 PD4 D4[A4/D4] POE3# IRQ4/AN028
A8 PEO D8[A8/D8] SCK12 ANO016
A9 PE1 D9[A9/D9] MTIOC4C TXD12/TXDX12/SI0X12/ ANO17/
SMOSI12/SSDA12 CMPBO
A10 PE2 D10[A10/D10] | MTIOC4A RXD12/RXDX12/ IRQ7/ANO18/
SMISO12/SSCL12 CVREFBO
B1 P03 DAO
B2 AVSSO0
B3 AVCCO
B4 P40 AN000
B5 P44 AN004
B6 PD1 D1[A1/D1] MTIOC4B IRQ1/AN025
B7 PD3 D3[A3/D3] POES8# IRQ3/AN027
B8 PD6 D6[A6/D6] MTIC5V/POE 1# IRQ6/AN030
B9 PD7 D7[A7/D7] MTIC5U/POEO# IRQ7/AN031
B10 PE3 D11[A11/D11] MTIOC4B/POES8# CTS12#/RTS12#/SS12#/ ANO19/
AUDIO_MCLK CLKOUT
c1 VCL
C2 |VREFL
Cc3 PJ3 MTIOC3C CTS6#/RTS6#/SS6#
C4 | VREFHO
C5 P42 AN002
C6 P47 AN007
c7 PD2 D2[A2/D2] MTIOC4D IRQ2/AN026
Cc8 PD5 D5[A5/D5] MTIC5W/POE2# IRQ5/AN029
Cc9 PE5 D13[A13/D13] | MTIOC4C/MTIOC2B IRQ5/AN021/
CMPOBO
Cc10 PE4 D12[A12/D12] MTIOC4D/MTIOC1A AN020/
CMPA2/
CLKOUT
D1 XCIN
D2 | XCOouT
D3 MD FINED
D4 VBATT
D5 P45 AN005
D6 P46 AN006
D7 PE6 D14[A14/D14] IRQ6/AN022
D8 PE7 D15[A15/D15] IRQ7/AN023
D9 PA1 A1 MTIOCOB/MTCLKC/ SCK5/SSLA2/SSISCKO
TIOCBO
D10 PAO A0/BCO# MTIOC4A/TIOCAO SSLA1 CACREF
E1 XTAL P37
E2 VSS
E3 RES#
E4 P34 MTIOCOA/TMCI3/POE2# SCK6 TSO IRQ4
E5 P41 AN001
E6 PA2 A2 RXD5/SMISO5/SSCL5/
SSLA3/IRRXD5
E7 PA6 A6 MTIC5V/MTCLKB/TMCI3/ | CTS5#/RTS5#/SS5#/
POE2#/TIOCA2 MOSIA/SSIWS0
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RX230 Group, RX231 Group 1. Overview
Table 1.6 List of Pins and Pin Functions (100-Pin TFLGA) (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
E8 PA4 Ad MTIC5U/MTCLKA/TMRIO/ | TXD5/SMOSI5/SSDA5/ IRQ5/
TIOCA1 SSLAO0/SSITXDO0/IRTXD5 CVREFB1
E9 PA5 A5 TIOCB1 RSPCKA
E10 PA3 A3 MTIOCOD/MTCLKD/ RXD5/SMISO5/SSCL5/ IRQ6 /CMPB1
TIOCDO/TCLKB SSIRXDO/IRRXD5
F1 EXTAL P36
F2 vCC
F3 UPSEL P35 NMI
F4 P32 MTIOCOC/TMO3/TIOCCO/ | TXD6/SMOSI6/SSDA6/ IRQ2
RTCOUT/RTCIC2 USBO_VBUSEN
F5 P12 TMCI1 SCL IRQ2
F6 PB3 A1 MTIOCOA/MTIOC4A/TMOO0/ | SCK6 SDHI_W
POE3#/TIOCD3/TCLKD P
F7 PB2 A10 TIOCC3/TCLKC CTS6#/RTS6#/SS6#
F8 PBO A8 MTIC5W/TIOCA3 RXD6/SMISO6/SSCL6/ SDHI_C
RSPCKA MD
F9 PA7 A7 TIOCB2 MISOA
F10 |VSS
G1 P33 MTIOCOD/TMRI3/POE3#/ | RXD6/SMISO6/SSCL6 TS1 IRQ3
TIOCDO
G2 P31 MTIOC4D/TMCI2/RTCIC1 | CTS1#/RTS1#/SS1#/ IRQ1
SSISCKO
G3 P30 MTIOC4B/TMRI3/POE8#/ | RXD1/SMISO1/SSCL1/ IRQO/
RTCICO AUDIO_MCLK CMPOB3
G4 P27 CS3# MTIOC2B/TMCI3 SCK1/ SSIWS0 TS2 CVREFB3
G5 |BCLK P53 TS17
G6 P52 RD# TS18
G7 PB5 A13 MTIOC2A/MTIOC1B/ SCK9/USB0_VBUS SDHI_CD
TMRI1/POE1#/TIOCB4
G8 PB4 A12 TIOCA4 CTSO#/RTSO#/SS9#
G9 PB1 A9 MTIOCOC/MTIOC4C/ TXD6/SMOSI6/SSDA6 SDHI_CL IRQ4/
TMCIO/TIOCB3 K CMPOBH1
G10 |VvCC
H1 P26 CS2# MTIOC2A/TMO1 TXD1/SMOSI1/SSDA1/ TS3 CMPB3
SSIRXDO
H2 P25 CS1# MTIOC4C/MTCLKB/ TS4 ADTRGO#
TIOCA4
H3 P16 MTIOC3C/MTIOC3D/ TXD1/SMOSI1/SSDA1/ IRQ6/
TMO2/TIOCB1/TCLKC/ MOSIA/SCL/ ADTRGO#
RTCOUT USBO_VBUS/
USBO_VBUSEN/
USBO_OVRCURB
H4 P15 MTIOCOB/MTCLKB/TMCI2/ | RXD1/SMISO1/SSCL1/ TS12 IRQ5/CMPB2
TIOCB2/TCLKB CRXDO
H5 P55 WAIT# MTIOC4D/TMO3 CRXDO TS15
H6 P54 ALE MTIOC4B/TMCI1 CTXDO TS16
H7 uB PC7 A23/CSO# MTIOC3A/MTCLKB/TMO2 | TXD8/SMOSI8/SSDA8/ CACREF
MISOA
H8 PC6 A22/CS1# MTIOC3C/MTCLKA/TMCI2 | RXD8/SMISO8/SSCL8/ TS22
MOSIA
H9 PB6 A14 MTIOC3D/TIOCA5 RXD9/SMISO9/SSCL9 SDHI_D1
H10 PB7 A15 MTIOC3B/TIOCB5 TXD9/SMOSI9/SSDA9 SDHI_D2
J1 P24 CS0# MTIOC4A/MTCLKA/TMRI1/ | USBO_VBUSEN TS5
TIOCB4
J2 P21 MTIOC1B/TMCIO/TIOCA3 | RXDO/SMISO0/SSCLO/ TS8
USBO_EXICEN/SSIWS0
J3 P17 MTIOC3A/MTIOC3B/TMO1/ | SCK1/MISOA/SDA/ IRQ7/
POE8#/TIOCBO/TCLKD SSITXDO CMPOB2
J4 P13 MTIOCOB/TMO3/TIOCA5S SDA IRQ3
J5 VSS_USB*1 PHO*1 CACREF*1
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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

4. 1/0 Registers

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

Table 4.1 List of I/0 Registers (Address Order) (22/33)

Number of Access Cycles

Module Register Number Access
Address Symbol Register Name Symbol of Bits Size ICLK > PCLK ICLK <PCLK
000A 0060h  USBO DCP Control Register DCPCTR 16 16 9 PCLKB Frequency with 1 + 9
or more x (frequency ratio of
ICLK/PCLKB)*2
000A 0064h  USBO Pipe Window Select Register PIPESEL 16 16 9 PCLKB Frequency with 1 + 9
or more x (frequency ratio of
ICLK/PCLKB)*2
000A 0068h  USBO Pipe Configuration Register PIPECFG 16 16 9 PCLKB Frequency with 1 + 9
or more x (frequency ratio of
ICLK/PCLKB)*2
000A 006Ch  USBO Pipe Maximum Packet Size Register PIPEMAXP 16 16 9 PCLKB Frequency with 1 + 9
or more x (frequency ratio of
ICLK/PCLKB)*2
000A 006Eh  USBO Pipe Cycle Control Register PIPEPERI 16 16 9 PCLKB Frequency with 1 + 9
or more x (frequency ratio of
ICLK/PCLKB)*2
000A 0070h  USBO PIPE1 Control Register PIPE1CTR 16 16 9 PCLKB Frequency with 1 + 9
or more x (frequency ratio of
ICLK/PCLKB)*2
000A 0072h  USBO PIPE2 Control Register PIPE2CTR 16 16 9 PCLKB Frequency with 1 + 9
or more x (frequency ratio of
ICLK/PCLKB)*2
000A 0074h  USBO PIPE3 Control Register PIPE3CTR 16 16 9 PCLKB Frequency with 1 + 9
or more x (frequency ratio of
ICLK/PCLKB)*2
000A 0076h  USBO PIPE4 Control Register PIPE4CTR 16 16 9 PCLKB Frequency with 1 + 9
or more x (frequency ratio of
ICLK/PCLKB)*2
000A 0078h  USBO PIPE5 Control Register PIPE5SCTR 16 16 9 PCLKB Frequency with 1 + 9
or more x (frequency ratio of
ICLK/PCLKB)*2
000A 007Ah  USBO PIPE6 Control Register PIPE6CTR 16 16 9 PCLKB Frequency with 1 + 9
or more x (frequency ratio of
ICLK/PCLKB)*2
000A 007Ch  USBO PIPE7 Control Register PIPE7CTR 16 16 9 PCLKB Frequency with 1 + 9
or more x (frequency ratio of
ICLK/PCLKB)*2
000A 007Eh  USBO PIPE8 Control Register PIPESCTR 16 16 9 PCLKB Frequency with 1 +9
or more x (frequency ratio of
ICLK/PCLKB)*2
000A 0080h  USBO PIPE9 Control Register PIPESCTR 16 16 9 PCLKB Frequency with 1 + 9
or more x (frequency ratio of
ICLK/PCLKB)*2
000A 0090h  USBO PIPE1 Transaction Counter Enable Register PIPE1TRE 16 16 9 PCLKB Frequency with 1 + 9
or more x (frequency ratio of
ICLK/PCLKB)*2
000A 0092h  USBO PIPE1 Transaction Counter Register PIPE1TRN 16 16 9 PCLKB Frequency with 1 + 9
or more x (frequency ratio of
ICLK/PCLKB)*2
000A 0094h  USBO PIPE2 Transaction Counter Enable Register PIPE2TRE 16 16 9 PCLKB Frequency with 1 + 9
or more x (frequency ratio of
ICLK/PCLKB)*2
000A 0096h  USBO PIPE2 Transaction Counter Register PIPE2TRN 16 16 9 PCLKB Frequency with 1 + 9
or more x (frequency ratio of
ICLK/PCLKB)*2
000A 0098h  USBO PIPE3 Transaction Counter Enable Register PIPE3TRE 16 16 9 PCLKB Frequency with 1 + 9
or more x (frequency ratio of
ICLK/PCLKB)*2
000A 009Ah  USBO PIPE3 Transaction Counter Register PIPE3TRN 16 16 9 PCLKB Frequency with 1 + 9
or more x (frequency ratio of
ICLK/PCLKB)*2
000A 009Ch  USBO PIPE4 Transaction Counter Enable Register PIPE4ATRE 16 16 9 PCLKB Frequency with 1 + 9
or more x (frequency ratio of
ICLK/PCLKB)*2
000A 009Eh  USBO PIPE4 Transaction Counter Register PIPE4TRN 16 16 9 PCLKB Frequency with 1 + 9
or more x (frequency ratio of
ICLK/PCLKB)*2
000A 00AOh  USBO PIPE5 Transaction Counter Enable Register PIPE5STRE 16 16 9 PCLKB Frequency with 1 + 9
or more x (frequency ratio of
ICLK/PCLKB)*2
000A 00A2h  USBO PIPES5 Transaction Counter Register PIPESTRN 16 16 9 PCLKB Frequency with 1 + 9
or more x (frequency ratio of
ICLK/PCLKB)*2
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RX230 Group, RX231 Group 4. 1/0 Registers

Table 4.1 List of I/0 Registers (Address Order) (23/33)

Number of Access Cycles

Module Register Number Access
Address Symbol Register Name Symbol of Bits Size ICLK > PCLK ICLK <PCLK
000A 00BOh  USBO BC Control Register 0 USBBCCTRLO 16 16 9 PCLKB Frequency with 1 +9
or more x (frequency ratio of
ICLK/PCLKB)*2
000A 00CCh  USBO USB Module Control Register UsSBMC 16 16 9 PCLKB Frequency with 1 + 9
or more x (frequency ratio of
ICLK/PCLKB)*2
000A 00DOh  USBO Device Address 0 Configuration Register DEVADDO 16 16 9 PCLKB Frequency with 1 + 9
or more x (frequency ratio of
ICLK/PCLKB)*2
000A 00D2h  USBO Device Address 1 Configuration Register DEVADD1 16 16 9 PCLKB Frequency with 1 + 9
or more x (frequency ratio of
ICLK/PCLKB)*2
000A 00D4h  USBO Device Address 2 Configuration Register DEVADD2 16 16 9 PCLKB Frequency with 1 + 9
or more x (frequency ratio of
ICLK/PCLKB)*2
000A 00D6h  USBO Device Address 3 Configuration Register DEVADD3 16 16 9 PCLKB Frequency with 1 + 9
or more x (frequency ratio of
ICLK/PCLKB)*2
000A 00D8h  USBO Device Address 4 Configuration Register DEVADD4 16 16 9 PCLKB Frequency with 1 + 9
or more x (frequency ratio of
ICLK/PCLKB)*2
000A 00DAh  USBO Device Address 5 Configuration Register DEVADD5 16 16 9 PCLKB Frequency with 1 + 9
or more x (frequency ratio of
ICLK/PCLKB)*2
000A 0900h  CTSU CTSU Control Register 0 CTSUCRO 8 8 2 or 3 PCLKB 2 ICLK
000A 0901h  CTSU CTSU Control Register 1 CTSUCR1 8 8 2 or 3 PCLKB 2ICLK
000A 0902h  CTSU CTSU Synchronous Noise Reduction Setting Register CTSUSDPRS 8 8 2 or 3 PCLKB 2ICLK
000A 0903h  CTSU CTSU Sensor Stabilization Wait Control Register CTSUSST 8 8 2 or 3 PCLKB 2ICLK
000A 0904h  CTSU CTSU Measurement Channel Register 0 CTSUMCHO 8 8 2 or 3 PCLKB 2ICLK
000A 0905h  CTSU CTSU Measurement Channel Register 1 CTSUMCH1 8 8 2 or 3 PCLKB 2ICLK
000A 0906h  CTSU CTSU Channel Enable Control Register 0 CTSUCHACO 8 8 2 or 3 PCLKB 2ICLK
000A 0907h  CTSU CTSU Channel Enable Control Register 1 CTSUCHAC1 8 8 2 or 3 PCLKB 2ICLK
000A 0908h  CTSU CTSU Channel Enable Control Register 2 CTSUCHAC2 8 8 2 or 3 PCLKB 2ICLK
000A 0909h  CTSU CTSU Channel Enable Control Register 3 CTSUCHAC3 8 8 2 or 3 PCLKB 2ICLK
000A 090Ah  CTSU CTSU Channel Enable Control Register 4 CTSUCHAC4 8 8 2 or 3 PCLKB 2ICLK
000A 090Bh  CTSU CTSU Channel Transmit/Receive Control Register 0 CTSUCHTRCO 8 8 2 or 3 PCLKB 2ICLK
000A 090Ch  CTSU CTSU Channel Transmit/Receive Control Register 1 CTSUCHTRCH1 8 8 2 or 3 PCLKB 2ICLK
000A 090Dh  CTSU CTSU Channel Transmit/Receive Control Register 2 CTSUCHTRC2 8 8 2 or 3 PCLKB 2ICLK
000A 090Eh  CTSU CTSU Channel Transmit/Receive Control Register 3 CTSUCHTRC3 8 8 2 or 3 PCLKB 2ICLK
000A 090Fh  CTSU CTSU Channel Transmit/Receive Control Register 4 CTSUCHTRC4 8 8 2 or 3 PCLKB 2ICLK
000A 0910h  CTSU CTSU High-Pass Noise Reduction Control Register CTSUDCLKC 8 8 2 or 3 PCLKB 2ICLK
000A 0911h  CTSU CTSU Status Register CTSUST 8 8 2 or 3 PCLKB 2 ICLK
000A 0912h  CTSU CTSU High-Pass Noise Reduction Spectrum Diffusion CTSUSSC 16 16 2 or 3 PCLKB 2 ICLK
Control Register
000A 0914h  CTSU CTSU Sensor Offset Register 0 CTSUSO0 16 16 2 or 3 PCLKB 2 ICLK
000A 0916h  CTSU CTSU Sensor Offset Register 1 CTSUSO1 16 16 2 or 3 PCLKB 2ICLK
000A 0918h  CTSU CTSU Sensor Counter CTSUsC 16 16 2 or 3 PCLKB 2 ICLK
000A 091Ah  CTSU CTSU Reference Counter CTSURC 16 16 2 or 3 PCLKB 2ICLK
000A 091Ch  CTSU CTSU Error Status Register CTSUERRS 16 16 2 or 3 PCLKB 2 ICLK
000A 8300h  RSCANO Bit Configuration Register L CFGL 16 16 2 or 3 PCLKB 2ICLK
000A 8302h  RSCANO Bit Configuration Register H CFGH 16 16 2 or 3 PCLKB 2 ICLK
000A 8304h  RSCANO Control Register L CTRL 16 16 2 or 3 PCLKB 2ICLK
000A 8306h  RSCANO Control Register H CTRH 16 16 2 or 3 PCLKB 2 ICLK
000A 8308h  RSCANO Status Register L STSL 16 16 2 or 3 PCLKB 2ICLK
000A 830Ah  RSCANO Status Register H STSH 16 16 2 or 3 PCLKB 2 ICLK
000A 830Ch  RSCANO Error Flag Register L ERFLL 16 16 2 or 3 PCLKB 2ICLK
000A 830Eh  RSCANO Error Flag Register H ERFLH 16 16 2 or 3 PCLKB 2 ICLK
000A 8322h  RSCAN Global Configuration Register L GCFGL 16 16 2 or 3 PCLKB 2ICLK
000A 8324h  RSCAN Global Configuration Register H GCFGH 16 16 2 or 3 PCLKB 2 ICLK
R01DS0261EJ0120 Rev.1.20 RENESAS Page 65 of 170

Sep 28, 2018



RX230 Group, RX231 Group

5. Electrical Characteristics

Table 5.7 DC Characteristics (5)
Conditions: 1.8V <VCC =VCC_USB =AVCC0<5.5V,VSS =AVSS0=VSS_USB=0V, T,=-40to +105°C
Item Symbol T,Yf' Max. | Unit Cor-wl-:ifizns
Supply | High-speed Normal No peripheral ICLK = 54 MHz lcc 6.5 — mA
S1urrent operating mode | operating mode | operation*2 ICLK = 32 MHz 41 —
ICLK = 16 MHz 2.9 —
ICLK = 8 MHz 2.2 —
ICLK = 4 MHz 1.9 —
All peripheral ICLK = 54 MHz*1 265 | —
operation: Normal ICLK = 32 MHz*3 210 —
ICLK = 16 MHz*3 18| —
ICLK = 8 MHz*3 6.6 —
ICLK = 4 MHz*3 42 —
All peripheral ICLK = 54 MHz*11 — | 53.3
operation: Max. ICLK = 32 MHz*3 — | 408
Increase due to PCLKB = 32 MHz — 2
operation of the
Trusted Secure IP
Sleep mode No peripheral ICLK = 54 MHz 3.5 —
operation® ICLK = 32 MHz 24 | —
ICLK = 16 MHz 1.9 —
ICLK = 8 MHz 1.6 —
ICLK = 4 MHz 1.5 —
All peripheral ICLK = 54 MHz*11 134 | —
operation: Normal ICLK = 32 MHz*3 125 —
ICLK = 16 MHz*3 7.3 —
ICLK = 8 MHz*3 4.6 —
ICLK = 4 MHz*3 3.3 —
Deep sleep No peripheral ICLK = 54 MHz 23 —
mode operation*2 ICLK = 32 MHz 151 —
ICLK = 16 MHz 1.3 —
ICLK = 8 MHz 1.2 —
ICLK = 4 MHz 1.1 —
All peripheral ICLK = 54 MHz*11 106 | —
operation: Normal ICLK = 32 MHz*3 9.9 —
ICLK = 16 MHz*3 5.9 —
ICLK = 8 MHz*3 3.8 —
ICLK = 4 MHz*3 27 —
Increase during BGO operation*® 2.5 —
Middle-speed Normal No peripheral ICLK =12 MHz lcc 2.7 — mA
operating mode | operating mode | operation*6 ICLK = 8 MHz 18 —
ICLK = 4 MHz 1.4 —
ICLK = 1 MHz 1.1 —
All peripheral ICLK =12 MHz 9.6 —
operation: Normal*? ICLK = 8 MHz 62 | —
ICLK = 4 MHz 3.8 —
ICLK = 1 MHz 2.3 —
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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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100

10

ICC (UA)

_________________________ /
0.1
-40 -20 0 20 40 60 80 100
Ta (°C)
Average value of the tested middle samples during product evaluation.
------- Average value of the tested upper-limit samples during product evaluation.
Figure 5.5 Temperature Dependency in Software Standby Mode (Reference Data)

Table 5.9 DC Characteristics (7)
Conditions: 1.8V <VCC =VCC_USB =AVCC0<5.5V,VSS=AVSS0=VSS_USB=0V, T,=-40to +105°C

ltem Symbol Typ. Max. Unit Test Conditions
Supply RTC operation T,=25°C lcc 0.8 — pA VBATT =2.0V
current*! | when VCC is off T,=55C 09 — RCR3.RTCDVJ[2:0] set to low drive capacity
T,=85°C 1.0 —
T,=105°C 1.2 —
T,=25°C 0.9 — VBATT =3.3V
T,=55°C 10 — RCR3.RTCDV[2:0] set to low drive capacity
T,=85°C 1.1 —
T,=105°C 1.3 —
T,=25°C 1.5 — VBATT =2.0V
T,=55°C 18 — (I?:;Fa%ii.tF;TCDV[Z.O] set to normal drive
T,=85°C 21 —
T,=105°C 2.4 —
T,=25°C 1.6 — VBATT =3.3V
T,=55C 19 — S:;I:SSTCDV[Z.O] set to normal drive
T,=85°C 22 —
T,=105°C 25 —

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.

R0O1DS0261EJ0120 Rev.1.20 ENESAS Page 86 of 170
Sep 28, 2018



RX230 Group, RX231 Group

5. Electrical Characteristics

5.2.1

Normal 1/0 Pin Output Characteristics (1)

Figure 5.8 to Figure 5.12 show the characteristics when normal output is selected by the drive capacity control register.

lon/loL Vs Vor/VoL
50
VCC = 5.5V
40 p—
30 //
VCC =3.3V
20 //
L
10 —
_ % VCC = 1.8V
<
E 7 _ / — /
B o Vec=18v I ] L
5 VCC =27V //
-20
VCC = 3.3V
-30
. _—
/
-50
VCC = 5.5V
-60
0 1 2 3 6
VOH/VOL [V]
Figure 5.8 Von/VoL and lgy/lg. Voltage Characteristics at T, = 25°C When Normal Output is Selected
(Reference Data)
lon/loL Vs Vor/VoL
8
6
Ta=-40°C
4 - Ta=25°C
/2’ Ta=105°C
2 ]
—_ —
<
E
30
ZID /
2
Ta = 105°C — ]
Ta =25°C
Ta =-40°C
6
-8
0 0.2 0.4 0.6 1 1.8 2
VOH/VOL [V]
Figure 5.9 Von/VoL and Igy/lo. Temperature Characteristics at VCC = 1.8 V When Normal Output is Selected

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

Figure 5.18 to Figure 5.21 show the characteristics of the RIIC output pin.

loL vs VoL
120
VCC=5.5V
100 —
/—'
80 /
T /
E
2 & /
/ \VCC=3.3V
40 —
/// VCC=2.7V
20 ]
0
0 1 2 3 5 6
Vo [V]
Figure 5.18 VoL and lg,_ Voltage Characteristics of RIIC Output Pin at T, = 25°C (Reference Data)
loL vs VoL
40
35
Ta=-40°C
N
30
Ta=25°C
—
_ 25 Ta=105°C
< ]
,%, 20 /
e
15 /
10 ////
5
0
0 0.5 1 1.5 25 3
Vo [V]
Figure 5.19 VoL and lp,. Temperature Characteristics of RIIC Output Pin at VCC = 2.7 V (Reference Data)
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Table 5.36 Bus Timing (Multiplex bus) (1)

Conditions: 2.7 V<VCC =VCC_USB =AVCC0<5.5V,VSS=AVSS0=VSS_USB=0V,
fBCLK = 32 MHz (BCLK pin output frequency < 16 MHz), T, = —40 to +105°C, Vo = VCC % 0.5, Vo, = VCC x 0.5,
loy =-1.0mA, Ig. = 1.0 mA, C,_ = 30 pF, when normal output is selected by the drive capacity control register

Item Symbol Min. Max. Unit Cor-:-;iit)ns
Address delay time taDp — 55 ns Figure 5.43,
Byte control delay time tsco — 55 ns Figure 5.44
CS# delay time tcsp — 55 ns
RD# delay time trRsD — 55 ns
ALE delay time tALED — 55 ns
Read data setup time trRDs 40 — ns
Read data hold time tROH 0 — ns
WR# delay time twrD — 55 ns
Write data delay time twob — 55 ns
Write data hold time twoH 0 — ns
WAIT# setup time twrs 40 — ns Figure 5.42
WAIT# hold time twTH 0 — ns

Table 5.37 Bus Timing (Multiplex bus) (2)

Conditions: 1.8V <VCC =VCC_USB =AVCC0<5.5V,VSS=AVSS0=VSS_USB=0V,
fBCLK = 16 MHz (BCLK pin output frequency < 8 MHz), T, = -40 to +105°C, Vo = VCC x 0.5, Vo = VCC x 0.5,
loy =-1.0mA, Ig. = 1.0 mA, C, =30 pF, when normal output is selected by the drive capacity control register

Item Symbol Min. Max. Unit Cor-:-(fifi:)ns
Address delay time tap — 90 ns Figure 5.43,
Byte control delay time tsco — 90 ns Figure 5.44
CS# delay time tcsp — 90 ns
RD# delay time trRsD — 90 ns
ALE delay time tALED — 90 ns
Read data setup time trRDS 60 — ns
Read data hold time tRDH 0 — ns
WR# delay time twrD — 90 ns
Write data delay time twob — 90 ns
Write data hold time twoH 0 — ns
WAIT# setup time twTs 60 — ns Figure 5.42
WAIT# hold time twTH 0 — ns
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Address cycle Datacycle @———
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Figure 5.43 External Bus Timing/Read Access Operation Example (Multiplex)
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Figure 5.44 External Bus Timing/Write Access Operation Example (Multiplex)
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Table 5.40 Timing of On-Chip Peripheral Modules (3)
Conditions: 1.8V <VCC =VCC_USB =AVCC0<5.5V,VSS =AVSS0=VSS_USB=0V, T,=-40to +105°C
ltem Symbol Min. Max. Unit*t c:orT;fitons
Simple | SCK clock cycle output (master) tspeyc 4 65536 tpeye Figure 5.54
SPI SCK clock cycle input (slave) 6 65536 treyc
SCK clock high pulse width tspckwH 0.4 0.6 tspeye
SCK clock low pulse width tspckwL 0.4 0.6 tspeye
SCK clock rise/fall time tspckr tspeks — 20 ns
Data input setup time (master) 2.7 V or above tsy 65 — ns Figure 5.55,
1.8 V or above 95 — Figure 5.56
Data input setup time (slave) 40 —
Data input hold time ty 40 —_ ns
SSL input setup time tLeaD 3 — tspeyc
SSL input hold time tac — tspeye
Data output delay time (master) top — 40 ns
Data output delay time (slave) 2.7V or above — 65
1.8 V or above — 100
Data output hold time (master) 2.7 V or above ton -10 — ns
1.8 V or above -20 —
Data output hold time (slave) -10 —
Data rise/fall time tor tof — 20 ns
SSL input rise/fall time tssip tssif — 20 ns
Slave access time tsa — 6 tpeyc Figure 5.57,
Slave output release time tREL — tpeyc Figure 5.58
Note 1. tpeyc: PCLK cycle
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RSPI Simple SPI
<& tTD >
SSLAO t 5 - .
0 NV p A
SSLA3 . 7Zr _Xr
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37
n=0,1,5,6,8,9,12
Figure 5.55 RSPI Timing (Master, CPHA = 0) and Simple SPI Clock Timing (Master, CKPH = 1)
RSPI Simple SPI
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Figure 5.56 RSPI Timing (Master, CPHA = 1) and Simple SPI Clock Timing (Master, CKPH = 0)
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Vin A
SDA
Vi I A
taur
< > tscLn
—> «— tstan [ — [« tsTas —>| —tgp —> [« tsTos
T N
SCL Xﬁ / \ V
P’ S' T sr T P!
tscLl
tsr—> [ tsr tspas
tscL
> < tspan
Note 1. S, P, and Sr indicate the following conditions, respectively Test conditions
©S: START condition ’ ' Mo e
P: STOP condition
Sr: Repeated START condition
Figure 5.59 RIIC Bus Interface Input/Output Timing and Simple 12C Bus Interface Input/Output Timing
the tre
tic
SSISCKn
t, to N

Figure 5.60 SSI Clock Input/Output Timing

SSISCKn / 5

(input or output )

SSIWSn, SSIDATAN,

SSIRXDn (input)

+—>
tsr thtrR
SSIWSn, SSIDATAN,
SSITXDn (output )
[ e—>
totr
Figure 5.61 SSI Transmission/Reception Timing (SSICR.SCKP=0)
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54

Table 5.45

USB Characteristics

USB Characteristics (USB0_DP and USB0_DM Pin Characteristics)

Conditions: 3.0V <VCC =VCC_USB = AVCC < 3.6 V (when a regulator is not in use) or 4.0 V < VCC = AVCCO0 < 5.5V (when
a regulator is in use), VSS = AVSS0 = VSS_USB =0V, T, =-40 to +105°C

ltem Symbol Min. Max. Unit Test Conditions
Input Input high level voltage ViH 2.0 — \%
characteristics Input low level voltage Vi — 0.8 \%
Differential input sensitivity Vo 0.2 — V || USBO_DP - USBO_DM |
Differential common mode Vewm 0.8 2.5 \%
range
Output Output high level voltage VoH 2.8 VCC_USB V| lgy =-200 pA
characteristics I'5tout low level voltage VoL 0.0 03 V |loL=2mA
Cross-over voltage VeRs 1.3 2.0 \% Figure 5.65,
Rise time ) t 4 20 ns Figure 5.66
LS 75 300
Fall time FS tf 4 20 ns
LS 75 300
Rise/fall time ratio FS t/ts 90 111.11 % |t/
LS 80 125
Output resistance Zpry 28 44 Q | (Adjusting the resistance by
external elements is not
necessary.)
VBUS VBUS input voltage Viy VCC x 0.8 — \Y
characteristics Vi — VCC % 0.2 v
Pull-up, Pull-down resistor Rpp 14.25 24.80 kQ
pull-down Pull-up resistor Reur 0.9 1575 kQ | During idle state
Rpua 1.425 3.09 kQ | During reception
Battery D+ sink current Ipp_siNK 25 175 MA
g;‘:;igf:zgﬁon D- sink current IoM_SINK 25 175 uA
Ver 1.2 DCD source current Ipp_src 7 13 MA
Data detection voltage VDAT REF 0.25 0.4 \%
D+ source current Vbp_src 0.5 0.7 V | Output current = 250 pA
D- source current Vbm_sre 0.5 0.7 V | Output current = 250 pA
USBO_DP,
USB0_DM
Figure 5.65 USBO0_DP and USB0_DM Output Timing
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External capacitor

for power supply

stabilization

4.7 uF Bypass
capacitor
0.1 yF

Note: Do not apply the power supply voltage to the VCL pin.

Use a 4.7-pF 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.

Bypass
capacitor
0.1 yF

Note 1. As the products of the RX230 group do not have VCC_USB or VSS_USB, a bypass capacitor is not required.

Figure 5.82

Connecting Capacitors (48 Pins)
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REVISION HISTORY RX230 Group, RX231 Group Datasheet

Classifications

- Items with Technical Update document number: Changes according to the corresponding issued Technical Update
- Items without Technical Update document number: Minor changes that do not require Technical Update to be issued

Rev. Date Description Classification
Page Summary
1.00 | Jun 24, 2015 — First edition, issued
1.10 | Oct 30, 2015 | 1. Overview
3 Table 1.1 Outline of Specifications (2/4), changed
5 Table 1.1 Outline of Specifications (4/4): SD Host Interface (SDHIa) added
6 Table 1.2 Comparison of Functions for Different Packages:
RX230 Group added
3. Address Space
39 Figure 3.1 Memory Map in Each Operating Mode, changed
4.1/0 Registers
67 Table 4.1 List of /0O Registers (Address Order) (25 / 42), changed TN-RX*-A139A/E
83 Table 4.1 List of /0O Registers (Address Order) (41 / 42), changed
5. Electrical Characteristics
85 Table 5.1 Absolute Maximum Ratings, changed TN-RX*-A137A/E
86 Table 5.2 Recommended Operating Voltage Conditions, changed
87 Table 5.3 DC Characteristics (1), changed TN-RX*-A137A/E
88 Table 5.4 DC Characteristics (2), changed
88 Table 5.5 DC Characteristics (3), changed
89 Table 5.7 DC Characteristics (5), changed
91 Figure 5.1 Voltage Dependency in High-Speed Operating Mode (Reference
Data), changed
92 Figure 5.2 Voltage Dependency in Middle-Speed Operating Mode
(Reference Data), changed
93 Figure 5.3 Voltage Dependency in Low-Speed Operating Mode (Reference | TN-RX*-A137A/E
Data), changed
94 Table 5.8 DC Characteristics (6), changed
Figure 5.4 Voltage Dependency in Software Standby Mode (Reference
Data), changed
95 Figure 5.5 Temperature Dependency in Software Standby Mode (Reference
Data), changed
96 Figure 5.6 Temperature Dependency of RTC Operation with VCC Off
(Reference Data), changed
Table 5.10 DC Characteristics (8): Conditions changed
97 Table 5.11 DC Characteristics (9), changed TN-RX*-A137A/E
99 Table 5.16 Permissible Output Currents (1), changed TN-RX*-A137A/E
100 Table 5.17 Permissible Output Currents (2), changed
101 Table 5.18 Output Values of Voltage (1), changed
101 Table 5.19 Output Values of Voltage (2), changed TN-RX*-A137A/E
101 Table 5.20 Output Values of Voltage (3), changed TN-RX*-A137A/E
105 Figure 5.13 VOH/VOL and IOH/IOL Voltage Characteristics at Ta = 25°C TN-RX*-A137A/E
When High-Drive Output is Selected (Reference Data), changed
108 Figure 5.18 Vg and I Voltage Characteristics of RIIC Output Pin at Ta= | TN-RX*-A137A/E
25°C (Reference Data)
110 Table 5.21 Operating Frequency Value (High-Speed Operating Mode) and | TN-RX*-A137A/E
Table 5.22 Operating Frequency Value (Middle-Speed Operating Mode),
changed
112 Table 5.26 Clock Timing, changed TN-RX*-A137A/E
116 Table 5.27 Reset Timing, changed
131 Table 5.41 Timing of On-Chip Peripheral Modules (4): Note changed
132 Table 5.43 Timing of On-Chip Peripheral Modules (6), changed
138 Figure 5.61 SSI Transmission/Reception Timing (SSICP.SCKP=0), changed | TN-RX*-A137A/E
139 Figure 5.62 SSI Transmission/Reception Timing (SSICP.SCKP=1), changed | TN-RX*-A137A/E
142 Figure 5.66 VREFHO Voltage Range vs. AVCCO, changed
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