E')( l_ Renesas Electronics America Inc - R5F52317ADFM#30 Datasheet

Details

Product Status

Core Processor

Core Size

Speed

Connectivity

Peripherals

Number of I/O

Program Memory Size
Program Memory Type
EEPROM Size

RAM Size

Voltage - Supply (Vcc/Vdd)
Data Converters
Oscillator Type
Operating Temperature
Mounting Type

Package / Case

Supplier Device Package

Purchase URL

Email: info@E-XFL.COM

Welcome to E-XFL.COM
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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
43

384KB (384K x 8)

FLASH

8K x 8

64K x 8

1.8V ~ 5.5V

A/D 12x12b; D/A 2x12b
Internal

-40°C ~ 85°C (TA)

Surface Mount

64-LQFP

64-LFQFP (10x10)

https://www.e-xfl.com/product-detail/renesas-electronics-america/r5f52317adfm-30

Address: Room A, 16/F, Full Win Commercial Centre, 573 Nathan Road, Mongkok, Hong Kong



https://www.e-xfl.com/product/pdf/r5f52317adfm-30-4388415
https://www.e-xfl.com
https://www.e-xfl.com/product/filter/embedded-microcontrollers
https://www.e-xfl.com/product/filter/embedded-microcontrollers
https://www.e-xfl.com/product/filter/embedded-microcontrollers
https://www.e-xfl.com/product/filter/embedded-microcontrollers
https://www.e-xfl.com/product/filter/embedded-microcontrollers

RX230 Group, RX231 Group

1. Overview

Table 1.2 Comparison of Functions for Different Packages
RX230 Group RX231 Group

Module/Functions 100 Pins 64 Pins 48 Pins 100 Pins 64 Pins 48 Pins
External bus External bus 16 bit Not supported 16 bit Not supported
Interrupts External interrupts NMI, IRQO | NMI, IRQO, | NMI, IRQO, | NMI, IRQO | NMI, IRQO, | NMI, IRQO,

to IRQ7 IRQ1, IRQ4 | IRQ1, IRQ4 to IRQ7 IRQ1, IRQ4 | IRQ1, IRQ4

to IRQ7 to IRQ7 to IRQ7 to IRQ7
DMA DMA controller 4 channels (DMACO to DMAC3) 4 channels (DMACO to DMAC3)
Data transfer controller Available Available

Timers 16-bit timer pulse unit 6 channels (TPUO to TPU5) 6 channels (TPUO to TPUS5)

Multi-function timer pulse unit 2

6 channels (MTUO to MTU5)

6 channels (MTUO to MTUS5)

Port output enable 2

POEO# to POE3#, POE8#

POEO# to POE3#, POE8#

8-bit timer 2 channelsx 2 units 2 channelsx 2 units
Compare match timer 2 channelsx 2 units 2 channelsx 2 units
Low power timer 1 channel 1 channel
Realtime clock Available Not Available Not
supported supported
Watchdog timer Available Available
Independent watchdog timer Available Available
Communication | Serial communications 6 channels | 5channels | 4 channels | 6 channels | 5channels | 4 channels
functions interfaces (SCIg) (ScClo, 1,5, | (SCI1, 5,6, | (SCI1, 5,6, | (SCI0o, 1,5, | (SCI1,5,6, | (SCI1, 5,6,
6, 8, 9) 8,9) 8) 6,8,9) 8,9) 8)
IrDA interface 1 channel (SCI5) 1 channel (SCI5)
Serial communications 1 channel (SCI12) 1 channel (SCI12)
interfaces (SCIh)
I2C bus interface 1 channel 1 channel
CAN module Not supported 1 channel*1
Serial peripheral interface 1 channel 1 channel
USB 2.0 host/function module Not supported 1 channel
Serial sound interface 1 channel 1 channel
SD Host Interface Not supported 1 channel*1 Not
supported
Capacitive touch sensing unit 24 channels | 10 channels | 6 channels |24 channels | 10 channels | 6 channels
12-bit A/D converter 24 channels | 12 channels | 8 channels |24 channels | 12 channels | 8 channels
(including high-precision channels) (8 (6 (4 (8 (6 (4
channels) channels) channels) channels) channels) channels)
Temperature sensor Available Available
D/A converter 2 channels Not 2 channels Not
supported supported
CRC calculator Available Available
Event link controller Available Available
Comparator B 4 channels 4 channels
Packages 100-pin 64-pin 48-pin 100-pin 64-pin 48-pin
TFLGA WFLGA HWQFN TFLGA WFLGA HWQFN
100-pin 64-pin 48-pin 100-pin 64-pin 48-pin
LFQFP HWQFN LFQFP LFQFP HWQFN LFQFP
64-pin 64-pin
LFQFP LFQFP
Note 1. Only for chip version B
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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 1.5 Pin Functions (4/4)
Classifications Pin Name /10 Description
SD host SDHI_D3 to SD_DO0O 1/0 SD data bus pins
interface SDHI_CD Input SD card detection pin
SDHI_WP Input SD write-protect signal
USB 2.0 host/ VCC_USB Input Power supply pin for USB. Connect this pin to VCC or connect this pin to
function module VSS via a 0.33 pyF smoothing capacitor for stabilizing the internal power
supply.
VSS_USB Input Ground pin for USB. Connect this pin to VSS.
USBO_DP 110 D+ 1/0O pin of the USB on-chip transceiver.
USBO_DM 110 D- I/O pin of the USB on-chip transceiver.
USBO_VBUS Input USB cable connection monitor pin.
USBO_EXICEN Output  Low-power control signal for the OTG chip.
USBO_VBUSEN Output  VBUS (5 V) supply enable signal for the OTG chip.
USB0_OVRCURA, Input External overcurrent detection pins.
USB0O_OVRCURB
USBO_ID Input Mini-AB connector ID input pin during operation in OTG mode.
12-bit AID ANOO0O to AN0O07, ANO16 to  Input Input pins for the analog signals to be processed by the A/D converter.
converter ANO31
ADTRGO# Input Input pin for the external trigger signal that start the A/D conversion.
12-bit D/A DAO, DA1 Output  Analog output pins of the D/A converter.
converter
Comparator B CMPBO to CMPB3 Input Input pin for the analog signal to be processed by comparator B.
CVREFBO to CVREFB3 Input Analog reference voltage supply pin for comparator B.
CMPOBO0 to CMPOB3 Output  Output pin for comparator B.
CTSU TSO to TS9, TS12, TS13, Output  Electrostatic capacitance measurement pins (touch pins).
TS15 to TS20, TS22, TS23,
TS27, TS30, TS33, TS35
TSCAP Output LPF connection pin.
Analog power AVCCO Input Analog voltage supply pin for the 12-bit A/D converter and D/A converter.
supply Connect this pin to VCC when not using the 12-bit A/D converter and D/A
converter.
AVSSO Input Analog ground pin for the 12-bit A/D converter and D/A converter. Connect
this pin to VSS when not using the 12-bit A/D converter and D/A converter.
VREFHO Input Analog reference voltage supply pin for the 12-bit A/D converter.
VREFLO Input Analog reference ground pin for the 12-bit A/D converter.
VREFH Input Analog reference voltage supply pin for the 12-bit D/A converter.
VREFL Input Analog reference ground pin for the 12-bit D/A converter.
1/0O ports P03, P05, PO7 1/0 3-bit input/output pins.
P12 to P17 1/0 6-bit input/output pins.
P20 to P27 1/0 8-bit input/output pins.
P30 to P37 /10 8-bit input/output pins (P35 input pin).
P40 to P47 1/0 8-bit input/output pins.
P50 to P55 1/0 6-bit input/output pins.
PAO to PA7 1/0 8-bit input/output pins.
PBO to PB7 110 8-bit input/output pins.
PCO to PC7 110 8-bit input/output pins.
PDO to PD7 1/0 8-bit input/output pins.
PEO to PE7 1/0 8-bit input/output pins.
PHO to PH3 110 4-bit input/output pins.
PJ3 1/0 1-bit input/output pin.
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RX230 Group, RX231 Group 1. Overview

1.5 Pin Assignments

Figure 1.3 to Figure 1.9 show the pin assignments. Table 1.6 to Table 1.10 show the lists of pins and pin functions.

RX230 Group, RX231 Group
PTLGO0100KA-A
(100-pin TFLGA)

(Upper perspective view)
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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 TFLGA)".
Note:  For the position of A1 pin in the package, see “Package Dimensions”.

Note 1. RX230: PHO, PH1, PH2, PH3
RX231: VSS_USB, USB0_DP, USBO_DM, VCC_USB

Figure 1.3 Pin Assignments of the 100-Pin TFLGA (Upper Perspective View)
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RX230 Group, RX231 Group

1. Overview
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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) (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
R01DS0261EJ0120 Rev.1.20 IZENESAS Page 24 of 170

Sep 28, 2018



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 1.9 List of Pins and Pin Functions (64-Pin LFQFP/HWQFN) (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) S8I) (SDHI) sensing | Others

42 PA4 MTIC5U/MTCLKA/TMRIO/TIOCA1 | TXD5/SMOSI5/SSDA5/SSLA0/ IRQ5 /CVREFB1
SSITXDO/IRTXD5

43 PA3 MTIOCOD/MTCLKD/TIOCDO/ RXD5/SMISO5/SSCL5/SSIRXDO/ IRQ6 /CMPB1

TCLKB IRRXD5

44 PA1 MTIOCOB/MTCLKC/TIOCBO SCK5/SSLA2/SSISCKO

45 PAO MTIOC4A/TIOCAO SSLA1 CACREF

46 PE5 MTIOC4C/MTIOC2B IRQ5/AN021/

CMPOBO
47 PE4 MTIOC4D/MTIOC1A ANO020/CMPA2/
CLKOUT

48 PE3 MTIOC4B/POE8# CTS12#/RTS12#/SS12#/ ANO019/CLKOUT
AUDIO_MCLK

49 PE2 MTIOC4A RXD12/RXDX12/SMISO12/ IRQ7/ANO18/
SSCL12 CVREFBO

50 PE1 MTIOC4C TXD12/TXDX12/SI0X12/ AN017/CMPBO
SMOSI12/SSDA12

51 PEO SCK12 ANO016

52 VREFL

53 P46 AN006

54 VREFH

55 P44 AN004

56 P43 AN003

57 P42 AN002

58 P41 AN001

59 VREFLO

60 P40 AN000

61 VREFHO

62 AVCCO

63 P05 DA1

64 AVSS0

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) (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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Table 4.1 List of I/0 Registers (Address Order) (13/33)
Number of Access Cycles
Module Register Number Access
Address Symbol Register Name Symbol of Bits Size ICLK > PCLK ICLK <PCLK
0008 AC44h  SDHI SD Interrupt Mask Register 2 SDIMSK2 32 32 3 or4 PCLKB 3 ICLK cycles when
cycles when reading,
reading, 2 ICLK cycles when
2 or 3 PCLKB writing
cycles when
writing
0008 AC48h  SDHI SDHI Clock Control Register SDCLKCR 32 32 3 or4 PCLKB 3 ICLK cycles when
cycles when reading,
reading, 2 ICLK cycles when
2 or 3 PCLKB writing
cycles when
writing
0008 AC4Ch  SDHI Transfer Data Size Register SDSIZE 32 32 3 or4 PCLKB 3 ICLK cycles when
cycles when reading,
reading, 2 ICLK cycles when
2 or 3 PCLKB writing
cycles when
writing
0008 AC50h  SDHI Card Access Option Register SDOPT 32 32 3 or4 PCLKB 3 ICLK cycles when
cycles when reading,
reading, 2 ICLK cycles when
2 or 3 PCLKB writing
cycles when
writing
0008 AC58h  SDHI SD Error Status Register 1 SDERSTS1 32 32 3 or4 PCLKB 3 ICLK cycles when
cycles when reading,
reading, 2 ICLK cycles when
2 or 3 PCLKB writing
cycles when
writing
0008 AC5Ch  SDHI SD Error Status Register 2 SDERSTS2 32 32 3 or4 PCLKB 3 ICLK cycles when
cycles when reading,
reading, 2 ICLK cycles when
2 or 3 PCLKB writing
cycles when
writing
0008 AC60h  SDHI SD Buffer Register SDBUFR 32 32 3 or4 PCLKB 3 ICLK cycles when
cycles when reading,
reading, 2 ICLK cycles when
2 or 3 PCLKB writing
cycles when
writing
0008 AC68h  SDHI SDIO Mode Control Register SDIOMD 32 32 3 or4 PCLKB 3 ICLK cycles when
cycles when reading,
reading, 2 ICLK cycles when
2 or 3 PCLKB writing
cycles when
writing
0008 AC6Ch  SDHI SDIO Status Register SDIOSTS 32 32 3 or4 PCLKB 3 ICLK cycles when
cycles when reading,
reading, 2 ICLK cycles when
2 or 3 PCLKB writing
cycles when
writing
0008 AC70h  SDHI SDIO Interrupt Mask Register SDIOIMSK 32 32 3 or4 PCLKB 3 ICLK cycles when
cycles when reading,
reading, 2 ICLK cycles when
2 or 3 PCLKB writing
cycles when
writing
0008 ADBOh  SDHI DMA Transfer Enable Register SDDMAEN 32 32 3 or4 PCLKB 3 ICLK cycles when
cycles when reading,
reading, 2 ICLK cycles when
2 or 3 PCLKB writing
cycles when
writing
0008 ADCOh  SDHI SDHI Software Reset Register SDRST 32 32 3 or4 PCLKB 3 ICLK cycles when
cycles when reading,
reading, 2 ICLK cycles when
2 or 3 PCLKB writing
cycles when
writing
0008 ADEOh  SDHI Swap Control Register SDSWAP 32 32 3 or4 PCLKB 3 ICLK cycles when
cycles when reading,
reading, 2 ICLK cycles when
2 or 3 PCLKB writing
cycles when
writing
0008 BOOOh  CAC CAC Control Register 0 CACRO 8 8 2 or 3 PCLKB 2 ICLK
0008 BOO1h  CAC CAC Control Register 1 CACR1 8 8 2 or 3 PCLKB 2ICLK
0008 B0O02h  CAC CAC Control Register 2 CACR2 8 8 2 or 3 PCLKB 2 ICLK
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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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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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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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Table 5.41

Timing of On-Chip Peripheral Modules (4)

Conditions: 2.7V <VCC =VCC_USB =AVCC0<5.5V,VSS =AVSS0=VSS_USB =0V, fPCLKB < 32 MHz,

T,=-40to +105°C

Item Symbol Min.*1, *2 Max. Unit Cor-:-deifitms
RIIC SCL cycle time tscL | 6 (12) x tyceye + 1300 — ns | Figure 5.59
ﬁf;zr‘e‘fzaBus) SCL high pulse width tscn | 3 (6)  ticeye * 300 — ns
SCL low pulse width tscLL 3 (6) * tjjceyc + 300 — ns
SCL, SDA rise time tsr — 1000 ns
SCL, SDA fall time tsr — 300 ns
SCL, SDA spike pulse removal time tsp 0 1(4) * tiiceye ns
SDA bus free time tsur 3 (6) * tyceyc + 300 — ns
START condition hold time tsTAH ticeye + 300 — ns
Repeated START condition setup time tsTas 1000 — ns
STOP condition setup time tstos 1000 — ns
Data setup time tspas tiiceye *+ 90 — ns
Data hold time tspaH 0 — ns
SCL, SDA capacitive load Cp — 400 pF
RIIC SCL cycle time tscL 6 (12) x t)ccyc + 600 — ns | Figure 5.59
(Fastmode) 'Sl high pulse width tscn | 3 (6)  ticeye * 300 — ns
SCL low pulse width tscLL 3 (6) * tjjceyc + 300 — ns
SCL, SDA rise time tsr — 300 ns
SCL, SDA fall time tsr — 300 ns
SCL, SDA spike pulse removal time tsp 0 1(4) * ticeye ns
SDA bus free time tsur 3 (6) * tjjceyc + 300 — ns
START condition hold time tsTaH ticeye + 300 — ns
Repeated START condition setup time tstas 300 — ns
STOP condition setup time tstos 300 — ns
Data setup time tspas tiiceye 90 — ns
Data hold time tspaH 0 — ns
SCL, SDA capacitive load Cp — 400 pF

Note:  tyceyct RIIC internal reference clock (1ICo) cycle
Note 1. The value in parentheses is used when the ICMR3.NF[1:0] bits are set to 11b while a digital filter is enabled with the ICFER.NFE

bit = 1.

Note 2. C, is the total capacitance of the bus lines.

R01DS0261EJ0120 Rev.1.20
Sep 28, 2018

ENESAS

Page 122 of 170



RX230 Group, RX231 Group 5. Electrical Characteristics

TMCIO to TMCI3

S~

U~
>~

trmewL trmewn

Figure 5.49 TMR Clock Input Timing

tsckw tsckr tsckr

< > > P>

Vs \
SCKn / \ \
L I L

n=0,1,56,8,9, 12

Figure 5.50 SCK Clock Input Timing

SCKn /—\—/—L

trxo

TN >< X >C

trxs | trxH

w1

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

A4

Figure 5.51 SCI Input/Output Timing: Clock Synchronous Mode
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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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tvorr
VCC
V
Veor 7 PORH
1.0V
Internal reset signal
(active-low)
(> < 44 >
taet teet tror

Figure 5.73 Voltage Detection Reset Timing

V /
VGG POR ?
1.0V
tw(POR)
Internal reset signal !
(active-low)

+>L<—>
taet  tror

Note 1. twror) is the time required for a power-on reset to be enabled while the external power VCC is being held below the
valid voltage (1.0 V).
When turning the VCC on, maintain a voltage below 1.0V for at least 1.0ms.

Figure 5.74 Power-On Reset Timing

» tvorr
VCC Veto / x Vivk
Internal reset signal
(active-low)
- >l »
taet def tLvoo
Figure 5.75 Voltage Detection Circuit Timing (Vdet0)
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5.14 E2 DataFlash Characteristics (Flash Memory for Data Storage)

Table 5.65 E2 DataFlash Characteristics (1)

Item Symbol Min. Typ. Max. Unit Conditions
Reprogramming/erasure cycle*! Nppec 100000 | 1000000 — Times
Data hold time | After 10000 times of Nppgc topre 20%2,*3 — — Year T, =+85°C
After 100000 times of Nppgc 5*2,*3 — — Year
After 1000000 times of Nppgc — 1*2,*3 — Year Ta=+25°C

Note 1. The reprogram/erase cycle is the number of erasing for each block. When the reprogram/erase cycle is n times (n = 100000),
erasing can be performed n times for each block. For instance, when 1-byte programming is performed 1000 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 the flash memory programmer is used and the self-programming library is provided from Renesas
Electronics.

Note 3. These results are obtained from reliability testing.

Table 5.66 E2 DataFlash 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

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

Programming time 1 byte top1 — 95.0 797 — 40.8 376 us
Erasure time 1 Kbyte tbE1K — 19.5 498 — 6.2 230 ms
8 Kbyte tpesk — 119.8 2556 — 12.9 368 ms

Blank check time 1 byte tbec1 — — 55.00 — — 16.1 us
1 Kbyte tbeC1K — — 0.72 — — 0.50 ms

Erase operation forced stop time tbsep — — 16.0 — — 10.7 us
DataFlash STOP recovery time tbsToP 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%.

Table 5.67 E2 DataFlash Characteristics (3)
: middle-speed operating mode

Conditions: 1.8V <VCC0=VCC_USB=AVCC0<55V,VSS=AVSS0=VSS_USB=0V
Temperature range for the programming/erasure operation: T, = —40 to +85°C

ttem Symbol FCLK = 1 MHz FCLK = 8 MHz Unit
Min. Typ. Max. Min. Typ. Max.

Programming time 1 byte top1 — 135 1197 — 86.5 823 us
Erasure time 1 Kbyte tpE1K — 19.6 501 —_ 8.0 265 ms
8 Kbyte toEsk — 120 2558 27.7 669 ms

Blank check time 1 byte tbec1 — — 85.0 — — 50.9 us
1 Kbyte tpC1K — — 0.72 — — 1.45 ms

Erase operation forced stop time tpsep — — 28.0 — — 21.3 us
DataFlash STOP recovery time tosToP 0.72 — — 0.72 — — ps

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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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)

RO1DS0261EJ0120 Rev.1.20 RENESAS

Sep 28, 2018

Page 157 of 170



