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Microcontrollers are crucial in modern electronics,
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RX24T Group

1. Overview

Table 1.2

Comparison of Functions for Different Packages

Module/Functions

RX24T Group

Chip Version B

Chip Version A

100 Pins

100 Pins 80 Pins

64Pins

Memory

ROM

512 K/384 K/
256 Kbytes

256 K/128 Kbytes

RAM

32 Kbytes

16 Kbytes

E2 DataFlash

8 Kbytes

Interrupts

External interrupts

NMI, IRQO to IRQ7

DTC

Data transfer controller
(DTCa)

Available

Timers

Multi-function timer pulse
unit 3 (MTU3d)

9 channels

General PWM timer (GPTB)

4 channels

Not supported

Port output enable 3
(POE3Db)

Not supported

Available

Port output enable 3
(POE3A)

Available

Not supported

8-bit timer (TMR)

2 channels x 4 units

Compare match timer
(CMT)

2 channels x 2 units

Independent watchdog
timer (IWDTa)

Available

Communic
ations

Serial communications
interfaces (SCIg)
[including simple 12C and
simple SPI]

3 channels
(SCI1, SCI5, SCI6)

I2C bus interface (RlICa)

1 channel

Serial peripheral interface
(RSPIb)

1 channel

CAN module (RSCAN)

1 channel

Not supported

12-bit A/D converter (S12ADF)
(Internal high-precision channel)

5 channels x 2 units, 12 channels x 1 unit
(4 channels x 2 units, 12 channels x 1 unit)

5 channels x 2 units,
7 channels x 1 unit
(4 channels x 2 units,
7 channels x 1 unit)

3 channels x 1 unit,
4 channels x 1 unit,
5 channels x 1 unit
(3 channels x 1 unit,
3 channels x 1 unit,
5 channels x 1 unit)

3 channels simultaneous
sampling

3 channels/unit 1

Programmable gain
amplifier

1 channel/unit 0, 3 channels/unit 1

Comparator C (CMPC)

4 channels

Without reference

voltage external input

With reference voltage external input

8-bit D/A converter (DA) Not supported Available

8-bit D/A converter (DAa) Available Not supported

CRC calculator (CRC) Available

Packages 100-pin LFQFP 100-pin LFQFP | 80-pin LFQFP/LQFP 64-pin LFQFP
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RX24T Group 1. Overview

Table 1.4 Pin Functions (3/4)

Classifications Pin Name /10 Description
12C bus interface  SCLO 1/0 Input/output pin for 12C bus interface clocks. Bus can be directly driven by
(RIICa) the N-channel open drain output.
SDAO 1/0 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.
'(ggr;’?g;e MOSIA 1/0 Input/output pin for transmitting data from the RSPI 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.
CAN module CRXDO Input Input pin
(RSCAN) CTXDO Output Output pin
12-bit A/D ANOO0O to AN003, ANO16, Input Input pins for the analog signals to be processed by the A/D converter.
converter AN100 to AN103, AN116,
(S12ADF) AN200 to AN211
ADSTO, ADST1, ADST2 Output  Output pins for A/D conversion status.
ADTRGO#, ADTRG1#, Input Input pins for the external trigger signals that start the A/D conversion.
ADTRG2#
8-bit D/A DAO, DA1 Output  Output pins for the analog signals to be processed by the D/A converter
converter (DAa)
Comparator C COMPO to COMP3 Output Comparator detection result output pins.
(CMPC) CVREFCO, CVREFC1 Input _ Analog reference voltage supply pins for comparator C.
CMPCO00 to CMPCO03 Input Analog input pin for CMPCO
CMPC10 to CMPC13 Input Analog input pin for CMPCA1
CMPC20 to CMPC23 Input Analog input pin for CMPC2
CMPC30 to CMPC33 Input Analog input pin for CMPC3
Analog power AVCCO — Analog power supply and reference power supply pin for 12-bit A/D
supply converter unit 0. Connect the AVCCO pin to AVCC1, AVCC2, or VREF

when 12-bit A/D converter unit 0 is not used.

AVSS0 — Analog ground and reference ground pin for 12-bit A/D converter unit 0.
Connect the AVSSO0 pin to AVSS1 or AVSS2 when 12-bit A/D converter
unit 0 is not used.

AVCC1 — Analog power supply and reference power supply pin for 12-bit A/D
converter unit 1. Connect the AVCC1 pin to AVCCO0, AVCC2, or VREF
when 12-bit A/D converter unit 1 is not used.

AVSS1 — Analog ground and reference ground pin for 12-bit A/D converter unit 1.
Connect the AVSS1 pin to AVSS0 or AVSS2 when 12-bit A/D converter
unit 1 is not used.

AVCC2 — Analog power supply and reference power supply pin for 12-bit A/D
converter unit 2. Connect the AVCC2 pin to AVCCO0, AVCC1, or VREF
when 12-bit A/D converter unit 2 is not used.

AVSS2 — Analog ground and reference ground pin for 12-bit A/D converter unit 2.
Analog ground pin for comparator C and 8-bit D/A converter. Connect the
AVSS2 pin to AVSS0 or AVSS1 when 12-bit A/D converter unit 2,
comparator C and 8-bit D/A converter are not used.

VREF — Analog power supply pin for comparator C and 8-bit D/A converter. For the
64-pin LFQFP package, the VREF pin is internally connected to AVCC2
and is shared. Connect the VREF pin to AVCCO, AVCC1, or AVCC2 when
comparator C and 8-bit D/A converter are not used.
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RX24T Group

1. Overview

Table 1.6 List of Pins and Pin Functions (100-Pin LFQFP, Chip Version A) (1/2)
Power Supply,
Pin | Clock, System Timers Communications

No. | Control I/O Port | (MTU, TMR, POE, CAC) (SCI, RSP, RIIC) Others
1 PE5 IRQO
2 P02 MTIOC9D CTS1#, RTS1#, SS1# IRQ5, ADSTO
3 VSS
4 P00 IRQ2, ADST1
5 VCL
6 MD FINED
7 PO1 POE12# IRQ4, ADST2
8 PE4 MTCLKC, POE10# IRQ1
9 PE3 MTCLKD, POE11# IRQ2
10 |RES#
11 |[XTAL P37
12 |vss
13 |EXTAL P36
14 |vce
15 PE2 POE10# NMI
16 PE1 MTIOC9D, TMO5 CTS5#, RTS5#, SS5#, SSLA3
17 PEO MTIOC9B, TMCI1, TMCI5 SSLA2
18 PD7 MTIOC9A, TMRI1, TMRI5 SSLA1
19 PD6 MTIOC9C, TMO1 CTS1#, RTS1#, SS1#, SSLAO IRQ5, ADSTO
20 PD5 TMRIO, TMRI6 RXD1, SMISO1, SSCL1 IRQ3
21 PD4 TMCIO, TMCI6 SCK1 IRQ2
22 PD3 TMOO TXD1, SMOSI1, SSDA1
23 PD2 TMCI1, TMO4 SCK5, MOSIA
24 PD1 T™O2 MISOA
25 PDO TMO6 RSPCKA
26 PB7 SCK5
27 PB6 RXD5, SMISO5, SSCL5 IRQ5
28 PB5 TXD5, SMOSI5, SSDA5
29 |vce
30 PB4 POES# CTS5#, RTS5#, SS5# IRQ3
31 |vss
32 PB3 MTIOCOA, CACREF SCK6, RSPCKA
33 PB2 MTIOCOB, TMRIO, ADSMO TXD6, SMOSI6, SSDAB, SDAO
34 PB1 MTIOCOC, TMCIO, ADSM!1 RXD6, SMISOB, SSCL6, SCLO
35 PBO MTIOCOD, TMOO TXD6, SMOSI6, SSDAG, MOSIA ADTRG2#
36 PA5 MTIOC1A, TMCI3 RXD6, SMISOB, SSCL6, MISOA IRQ1, ADTRG1#
37 PA4 MTIOC1B, TMCI7 SCKB, RSPCKA ADTRGO#
38 PA3 MTIOC2A, TMRI7 SSLAO
39 PA2 MTIOC2B, TMO7 CTS6#, RTS6#, SS6#, SSLA1
40 PA1 MTIOCBA, TMO4 SSLA2 ADTRGO#
41 PAO MTIOC6C, TMO2 SSLA3
42 |vce
43 P96 POE4# IRQ4
44 |vss
45 P95 MTIOC6B
46 P94 MTIOC7A
47 P93 MTIOC7B
48 P92 MTIOC6D
49 P91 MTIOC7C
50 P90 MTIOC7D
51 P76 MTIOC4D
52 P75 MTIOC4C
53 P74 MTIOC3D
54 P73 MTIOC4B
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RX24T Group

4. 1/0 Registers

Table 4.1 List of I/0 Registers (Address Order) (10/37)
Module Register Number of Number of Access Cycles

Address Symbol Register Name Symbol Bits Access Size ICLK>PCLK

0008 73BDh  ICU Interrupt Source Priority Register 189 IPR189 8 8 2ICLK
0008 73CoOh  ICU Interrupt Source Priority Register 192 IPR192 8 8 2 ICLK
0008 73C3h  ICU Interrupt Source Priority Register 195 IPR195 8 8 2ICLK
0008 73CAh  ICU Interrupt Source Priority Register 202*2 IPR202 8 8 2 ICLK
0008 73CBh  ICU Interrupt Source Priority Register 203*2 IPR203 8 8 2ICLK
0008 73CCh ICU Interrupt Source Priority Register 204*2 IPR204 8 8 2 ICLK
0008 73CDh  ICU Interrupt Source Priority Register 205*2 IPR205 8 8 2ICLK
0008 73CEh ICU Interrupt Source Priority Register 206*2 IPR206 8 8 2 ICLK
0008 73CFh  ICU Interrupt Source Priority Register 207*2 IPR207 8 8 2ICLK
0008 73D0Oh  ICU Interrupt Source Priority Register 208*2 IPR208 8 8 2 ICLK
0008 73D1h  ICU Interrupt Source Priority Register 209*2 IPR209 8 8 2ICLK
0008 73D2h ICU Interrupt Source Priority Register 210*2 IPR210 8 8 2 ICLK
0008 73D3h  ICU Interrupt Source Priority Register 211*2 IPR211 8 8 2ICLK
0008 73D4h ICU Interrupt Source Priority Register 212*2 IPR212 8 8 2 ICLK
0008 73D5h  ICU Interrupt Source Priority Register 213*2 IPR213 8 8 2ICLK
0008 73D6h  ICU Interrupt Source Priority Register 214*2 IPR214 8 8 2 ICLK
0008 73D7h  ICU Interrupt Source Priority Register 215*2 IPR215 8 8 2ICLK
0008 73D8h  ICU Interrupt Source Priority Register 216*2 IPR216 8 8 2 ICLK
0008 73D%h  ICU Interrupt Source Priority Register 217*2 IPR217 8 8 2ICLK
0008 73DAh  ICU Interrupt Source Priority Register 218 IPR218 8 8 2 ICLK
0008 73DEh  ICU Interrupt Source Priority Register 222 IPR222 8 8 2ICLK
0008 73E2h  ICU Interrupt Source Priority Register 226 IPR226 8 8 2 ICLK
0008 73EEh  ICU Interrupt Source Priority Register 238*2 IPR238 8 8 2ICLK
0008 73EFh  ICU Interrupt Source Priority Register 239*2 IPR239 8 8 2 ICLK
0008 73FOh  ICU Interrupt Source Priority Register 240*2 IPR240 8 8 2ICLK
0008 73F1h ICU Interrupt Source Priority Register 241*2 IPR241 8 8 2 ICLK
0008 73F2h  ICU Interrupt Source Priority Register 242*2 IPR242 8 8 2ICLK
0008 73F3h ICU Interrupt Source Priority Register 243*2 IPR243 8 8 2 ICLK
0008 73F4h  ICU Interrupt Source Priority Register 244*2 IPR244 8 8 2ICLK
0008 73F6h ICU Interrupt Source Priority Register 246 IPR246 8 8 2 ICLK
0008 73F7h  ICU Interrupt Source Priority Register 247 IPR247 8 8 2ICLK
0008 73F8h ICU Interrupt Source Priority Register 248 IPR248 8 8 2 ICLK
0008 73F9h  ICU Interrupt Source Priority Register 249 IPR249 8 8 2ICLK
0008 7500h  ICU IRQ Control Register 0 IRQCRO 8 8 2ICLK
0008 7501h  ICU IRQ Control Register 1 IRQCR1 8 8 2ICLK
0008 7502h  ICU IRQ Control Register 2 IRQCR2 8 8 2ICLK
0008 7503h  ICU IRQ Control Register 3 IRQCR3 8 8 2ICLK
0008 7504h  ICU IRQ Control Register 4 IRQCR4 8 8 2ICLK
0008 7505h  ICU IRQ Control Register 5 IRQCR5 8 8 2ICLK
0008 7506h  ICU IRQ Control Register 6 IRQCR6 8 8 2ICLK
0008 7507h  ICU IRQ Control Register 7 IRQCR?7 8 8 2ICLK
0008 7510h  ICU IRQ Pin Digital Filter Enable Register 0 IRQFLTEOQ 8 8 2ICLK
0008 7514h  ICU IRQ Pin Digital Filter Setting Register 0 IRQFLTCO 16 16 2ICLK
0008 7580h ICU Non-Maskable Interrupt Status Register NMISR 8 8 2 ICLK
0008 7581h ICU Non-Maskable Interrupt Enable Register NMIER 8 8 2ICLK
0008 7582h ICU Non-Maskable Interrupt Status Clear Register NMICLR 8 8 2 ICLK
0008 7583h ICU NMI Pin Interrupt Control Register NMICR 8 8 2ICLK
0008 7590h  ICU NMI Pin Digital Filter Enable Register NMIFLTE 8 8 2ICLK
0008 7594h  ICU NMI Pin Digital Filter Setting Register NMIFLTC 8 8 2ICLK
0008 8000h CMT Compare Match Timer Start Register 0 CMSTRO 16 16 2 or 3 PCLKB
0008 8002h  CMTO Compare Match Timer Control Register CMCR 16 16 2 or 3 PCLKB
0008 8004h CMTO Compare Match Counter CMCNT 16 16 2 or 3 PCLKB
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RX24T Group

4. 1/0 Registers

Table 4.1 List of I/0O Registers (Address Order) (11/37)
Module Register Number of Number of Access Cycles

Address Symbol Register Name Symbol Bits Access Size ICLK>PCLK

0008 8006h  CMTO Compare Match Constant Register CMCOR 16 16 2 or 3 PCLKB
0008 8008h CMT1 Compare Match Timer Control Register CMCR 16 16 2 or 3 PCLKB
0008 800Ah  CMT1 Compare Match Counter CMCNT 16 16 2 or 3 PCLKB
0008 800Ch  CMT1 Compare Match Constant Register CMCOR 16 16 2 or 3 PCLKB
0008 8010h  CMT Compare Match Timer Start Register 1 CMSTR1 16 16 2 or 3 PCLKB
0008 8012h CMT2 Compare Match Timer Control Register CMCR 16 16 2 or 3 PCLKB
0008 8014h  CMT2 Compare Match Counter CMCNT 16 16 2 or 3 PCLKB
0008 8016h CMT2 Compare Match Constant Register CMCOR 16 16 2 or 3 PCLKB
0008 8018h  CMT3 Compare Match Timer Control Register CMCR 16 16 2 or 3 PCLKB
0008 801Ah  CMT3 Compare Match Counter CMCNT 16 16 2 or 3 PCLKB
0008 801Ch  CMT3 Compare Match Constant Register CMCOR 16 16 2 or 3 PCLKB
0008 8030h  IWDT IWDT Refresh Register IWDTRR 8 8 2 or 3 PCLKB
0008 8032h  IWDT IWDT Control Register IWDTCR 16 16 2 or 3 PCLKB
0008 8034h  IWDT IWDT Status Register IWDTSR 16 16 2 or 3 PCLKB
0008 8036h  IWDT IWDT Reset Control Register IWDTRCR 8 8 2 or 3 PCLKB
0008 8038h  IWDT IWDT Count Stop Control Register IWDTCSTPR 8 8 2 or 3 PCLKB
0008 80COh DA D/A Data Register 0 DADRO 16 16 2 or 3 PCLKB
0008 80C2h DA D/A Data Register 1*2 DADR1 16 16 2 or 3 PCLKB
0008 80C4h DA D/A Control Register DACR 8 8 2 or 3 PCLKB
0008 80C5h DA DADRm Format Select Register DADPR 8 8 2 or 3 PCLKB
0008 80C6h DA D/A A/D Synchronous Start Control Register*2 DAADSCR 8 8 2 or 3 PCLKB
0008 8200h TMRO Timer Control Register TCR 8 8 2 or 3 PCLKB
0008 8201th  TMR1 Timer Control Register TCR 8 8 2 or 3 PCLKB
0008 8202h TMRO Timer Control/Status Register TCSR 8 8 2 or 3 PCLKB
0008 8203h  TMR1 Timer Control/Status Register TCSR 8 8 2 or 3 PCLKB
0008 8204h  TMRO Time Constant Register A TCORA 8 8 2 or 3 PCLKB
0008 8205h  TMR1 Time Constant Register A TCORA 8 8*1 2 or 3 PCLKB
0008 8206h  TMRO Time Constant Register B TCORB 8 8 2 or 3 PCLKB
0008 8207h  TMR1 Time Constant Register B TCORB 8 8*1 2 or 3 PCLKB
0008 8208h  TMRO Timer Counter TCNT 8 8 2 or 3 PCLKB
0008 8209h  TMR1 Timer Counter TCNT 8 8*1 2 or 3 PCLKB
0008 820Ah  TMRO Timer Counter Control Register TCCR 8 8 2 or 3 PCLKB
0008 820Bh  TMR1 Timer Counter Control Register TCCR 8 8*1 2 or 3 PCLKB
0008 8210h TMR2 Timer Control Register TCR 8 8 2 or 3 PCLKB
0008 8211h TMR3 Timer Control Register TCR 8 8 2 or 3 PCLKB
0008 8212h TMR2 Timer Control/Status Register TCSR 8 8 2 or 3 PCLKB
0008 8213h  TMR3 Timer Control/Status Register TCSR 8 8 2 or 3 PCLKB
0008 8214h  TMR2 Time Constant Register A TCORA 8 8 2 or 3 PCLKB
0008 8215h  TMR3 Time Constant Register A TCORA 8 8*1 2 or 3 PCLKB
0008 8216h  TMR2 Time Constant Register B TCORB 8 8 2 or 3 PCLKB
0008 8217h  TMR3 Time Constant Register B TCORB 8 8*1 2 or 3 PCLKB
0008 8218h  TMR2 Timer Counter TCNT 8 8 2 or 3 PCLKB
0008 8219h  TMR3 Timer Counter TCNT 8 8*1 2 or 3 PCLKB
0008 821Ah  TMR2 Timer Counter Control Register TCCR 8 8 2 or 3 PCLKB
0008 821Bh  TMR3 Timer Counter Control Register TCCR 8 8*1 2 or 3 PCLKB
0008 8220h TMR4 Timer Control Register TCR 8 8 2 or 3 PCLKB
0008 8221th  TMR5 Timer Control Register TCR 8 8 2 or 3 PCLKB
0008 8222h TMR4 Timer Control / Status Register TCSR 8 8 2 or 3 PCLKB
0008 8223h  TMR5 Timer Control / Status Register TCSR 8 8 2 or 3 PCLKB
0008 8224h  TMR4 Time Constant Register A TCORA 8 8 2 or 3 PCLKB
0008 8225h  TMR5 Time Constant Register A TCORA 8 8*1 2 or 3 PCLKB
0008 8226h  TMR4 Time Constant Register B TCORB 8 8 2 or 3 PCLKB
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RX24T Group

4. 1/0 Registers

Table 4.1 List of I/0O Registers (Address Order) (19/37)
Module Register Number of Number of Access Cycles

Address Symbol Register Name Symbol Bits Access Size ICLK>PCLK

0008 C168h  MPC P50 Pin Function Control Register P50PFS 8 8 2 or 3 PCLKB
0008 C169h  MPC P51 Pin Function Control Register P51PFS 8 8 2 or 3 PCLKB
0008 C16Ah  MPC P52 Pin Function Control Register P52PFS 8 8 2 or 3 PCLKB
0008 C16Bh MPC P53 Pin Function Control Register P53PFS 8 8 2 or 3 PCLKB
0008 C16Ch MPC P54 Pin Function Control Register P54PFS 8 8 2 or 3 PCLKB
0008 C16Dh  MPC P55 Pin Function Control Register P55PFS 8 8 2 or 3 PCLKB
0008 C170h  MPC P60 Pin Function Control Register P60PFS 8 8 2 or 3 PCLKB
0008 C171th  MPC P61 Pin Function Control Register P61PFS 8 8 2 or 3 PCLKB
0008 C172h  MPC P62 Pin Function Control Register P62PFS 8 8 2 or 3 PCLKB
0008 C173h  MPC P63 Pin Function Control Register P63PFS 8 8 2 or 3 PCLKB
0008 C174h  MPC P64 Pin Function Control Register P64PFS 8 8 2 or 3 PCLKB
0008 C175h  MPC P65 Pin Function Control Register P65PFS 8 8 2 or 3 PCLKB
0008 C178h  MPC P70 Pin Function Control Register P70PFS 8 8 2 or 3 PCLKB
0008 C179h  MPC P71 Pin Function Control Register P71PFS 8 8 2 or 3 PCLKB
0008 C17Ah  MPC P72 Pin Function Control Register P72PFS 8 8 2 or 3 PCLKB
0008 C17Bh  MPC P73 Pin Function Control Register P73PFS 8 8 2 or 3 PCLKB
0008 C17Ch  MPC P74 Pin Function Control Register P74PFS 8 8 2 or 3 PCLKB
0008 C17Dh  MPC P75 Pin Function Control Register P75PFS 8 8 2 or 3 PCLKB
0008 C17Eh  MPC P76 Pin Function Control Register P76PFS 8 8 2 or 3 PCLKB
0008 C180h  MPC P80 Pin Function Control Register P80OPFS 8 8 2 or 3 PCLKB
0008 C181h  MPC P81 Pin Function Control Register P81PFS 8 8 2 or 3 PCLKB
0008 C182h  MPC P82 Pin Function Control Register P82PFS 8 8 2 or 3 PCLKB
0008 C188h  MPC P90 Pin Function Control Register P90PFS 8 8 2 or 3 PCLKB
0008 C189h MPC P91 Pin Function Control Register P91PFS 8 8 2 or 3 PCLKB
0008 C18Ah  MPC P92 Pin Function Control Register P92PFS 8 8 2 or 3 PCLKB
0008 C18Bh MPC P93 Pin Function Control Register P93PFS 8 8 2 or 3 PCLKB
0008 C18Ch MPC P94 Pin Function Control Register P94PFS 8 8 2 or 3 PCLKB
0008 C18Dh  MPC P95 Pin Function Control Register P95PFS 8 8 2 or 3 PCLKB
0008 C18Eh  MPC P96 Pin Function Control Register P96PFS 8 8 2 or 3 PCLKB
0008 C190h  MPC PAO Pin Function Control Register PAOPFS 8 8 2 or 3 PCLKB
0008 C191h  MPC PA1 Pin Function Control Register PA1PFS 8 8 2 or 3 PCLKB
0008 C192h  MPC PA2 Pin Function Control Register PA2PFS 8 8 2 or 3 PCLKB
0008 C193h  MPC PA3 Pin Function Control Register PA3PFS 8 8 2 or 3 PCLKB
0008 C194h  MPC PA4 Pin Function Control Register PA4PFS 8 8 2 or 3 PCLKB
0008 C195h  MPC PA5 Pin Function Control Register PA5PFS 8 8 2 or 3 PCLKB
0008 C198h  MPC PBO Pin Function Control Register PBOPFS 8 8 2 or 3 PCLKB
0008 C199h  MPC PB1 Pin Function Control Register PB1PFS 8 8 2 or 3 PCLKB
0008 C19Ah  MPC PB2 Pin Function Control Register PB2PFS 8 8 2 or 3 PCLKB
0008 C19Bh  MPC PB3 Pin Function Control Register PB3PFS 8 8 2 or 3 PCLKB
0008 C19Ch MPC PB4 Pin Function Control Register PB4PFS 8 8 2 or 3 PCLKB
0008 C19Dh  MPC PB5 Pin Function Control Register PB5PFS 8 8 2 or 3 PCLKB
0008 C19Eh  MPC PB6 Pin Function Control Register PB6PFS 8 8 2 or 3 PCLKB
0008 C19Fh  MPC PB7 Pin Function Control Register PB7PFS 8 8 2 or 3 PCLKB
0008 C1A8h MPC PDO Pin Function Control Register PDOPFS 8 8 2 or 3 PCLKB
0008 C1A9h  MPC PD1 Pin Function Control Register PD1PFS 8 8 2 or 3 PCLKB
0008 C1AAh  MPC PD2 Pin Function Control Register PD2PFS 8 8 2 or 3 PCLKB
0008 C1ABh  MPC PD3 Pin Function Control Register PD3PFS 8 8 2 or 3 PCLKB
0008 C1ACh MPC PD4 Pin Function Control Register PD4PFS 8 8 2 or 3 PCLKB
0008 C1ADh  MPC PDS5 Pin Function Control Register PD5PFS 8 8 2 or 3 PCLKB
0008 C1AEh  MPC PD6 Pin Function Control Register PD6PFS 8 8 2 or 3 PCLKB
0008 C1AFh  MPC PD7 Pin Function Control Register PD7PFS 8 8 2 or 3 PCLKB
0008 C1BOh  MPC PEO Pin Function Control Register PEOPFS 8 8 2 or 3 PCLKB
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RX24T Group

4. 1/0 Registers

Table 4.1 List of I/0 Registers (Address Order) (25/37)
Module Register Number of Number of Access Cycles

Address Symbol Register Name Symbol Bits Access Size ICLK>PCLK

000A 842Ch  RSCAN Receive Buffer Register 8DL*2 RMDF28 16 16 2 or 3 PCLKB
000A 842Eh  RSCAN Receive Rule Entry Register 11CH*2 GAFLPH11 16 16 2 or 3 PCLKB
000A 842Eh  RSCAN Receive Buffer Register 8DH*2 RMDF38 16 16 2 or 3 PCLKB
000A 8430h  RSCAN Receive Rule Entry Register 12AL*2 GAFLIDL12 16 16 2 or 3 PCLKB
000A 8430h  RSCAN Receive Buffer Register 9AL*2 RMIDL9 16 16 2 or 3 PCLKB
000A 8432h  RSCAN Receive Rule Entry Register 12AH*2 GAFLIDH12 16 16 2 or 3 PCLKB
000A 8432h  RSCAN Receive Buffer Register 9AH*2 RMIDH9 16 16 2 or 3 PCLKB
000A 8434h  RSCAN Receive Rule Entry Register 12BL*2 GAFLML12 16 16 2 or 3 PCLKB
000A 8434h  RSCAN Receive Buffer Register 9BL*2 RMTS9 16 16 2 or 3 PCLKB
000A 8436h  RSCAN Receive Rule Entry Register 12BH*2 GAFLMH12 16 16 2 or 3 PCLKB
000A 8436h  RSCAN Receive Buffer Register 9BH*2 RMPTR9 16 16 2 or 3 PCLKB
000A 8438h  RSCAN Receive Rule Entry Register 12CL*2 GAFLPL12 16 16 2 or 3 PCLKB
000A 8438h  RSCAN Receive Buffer Register 9CL*2 RMDF09 16 16 2 or 3 PCLKB
000A 843Ah  RSCAN Receive Rule Entry Register 12CH*2 GAFLPH12 16 16 2 or 3 PCLKB
000A 843Ah  RSCAN Receive Buffer Register 9CH*2 RMDF19 16 16 2 or 3 PCLKB
000A 843Ch  RSCAN Receive Rule Entry Register 13AL*2 GAFLIDL13 16 16 2 or 3 PCLKB
000A 843Ch  RSCAN Receive Buffer Register 9DL*2 RMDF29 16 16 2 or 3 PCLKB
000A 843Eh  RSCAN Receive Rule Entry Register 13AH*2 GAFLIDH13 16 16 2 or 3 PCLKB
000A 843Eh  RSCAN Receive Buffer Register 9DH*2 RMDF39 16 16 2 or 3 PCLKB
000A 8440h  RSCAN Receive Rule Entry Register 13BL*2 GAFLML13 16 16 2 or 3 PCLKB
000A 8440h  RSCAN Receive Buffer Register 10AL*2 RMIDL10 16 16 2 or 3 PCLKB
000A 8442h  RSCAN Receive Rule Entry Register 13BH*2 GAFLMH13 16 16 2 or 3 PCLKB
000A 8442h  RSCAN Receive Buffer Register 10AH*2 RMIDH10 16 16 2 or 3 PCLKB
000A 8444h  RSCAN Receive Rule Entry Register 13CL*2 GAFLPL13 16 16 2 or 3 PCLKB
000A 8444h  RSCAN Receive Buffer Register 10BL*2 RMTS10 16 16 2 or 3 PCLKB
000A 8446h  RSCAN Receive Rule Entry Register 13CH*2 GAFLPH13 16 16 2 or 3 PCLKB
000A 8446h  RSCAN Receive Buffer Register 10BH*2 RMPTR10 16 16 2 or 3 PCLKB
000A 8448h  RSCAN Receive Rule Entry Register 14AL*2 GAFLIDL14 16 16 2 or 3 PCLKB
000A 8448h  RSCAN Receive Buffer Register 10CL*2 RMDF010 16 16 2 or 3 PCLKB
000A 844Ah  RSCAN Receive Rule Entry Register 14AH*2 GAFLIDH14 16 16 2 or 3 PCLKB
000A 844Ah  RSCAN Receive Buffer Register 10CH*2 RMDF110 16 16 2 or 3 PCLKB
000A 844Ch  RSCAN Receive Rule Entry Register 14BL*2 GAFLML14 16 16 2 or 3 PCLKB
000A 844Ch  RSCAN Receive Buffer Register 10DL*2 RMDF210 16 16 2 or 3 PCLKB
000A 844Eh  RSCAN Receive Rule Entry Register 14BH*2 GAFLMH14 16 16 2 or 3 PCLKB
000A 844Eh  RSCAN Receive Buffer Register 10DH*2 RMDF310 16 16 2 or 3 PCLKB
000A 8450h  RSCAN Receive Rule Entry Register 14CL*2 GAFLPL14 16 16 2 or 3 PCLKB
000A 8450h  RSCAN Receive Buffer Register 11AL*2 RMIDL11 16 16 2 or 3 PCLKB
000A 8452h  RSCAN Receive Rule Entry Register 14CH*2 GAFLPH14 16 16 2 or 3 PCLKB
000A 8452h  RSCAN Receive Buffer Register 11AH*2 RMIDH11 16 16 2 or 3 PCLKB
000A 8454h  RSCAN Receive Rule Entry Register 15AL*2 GAFLIDL15 16 16 2 or 3 PCLKB
000A 8454h  RSCAN Receive Buffer Register 11BL*2 RMTS11 16 16 2 or 3 PCLKB
000A 8456h  RSCAN Receive Rule Entry Register 15AH*2 GAFLIDH15 16 16 2 or 3 PCLKB
000A 8456h  RSCAN Receive Buffer Register 11BH*2 RMPTR11 16 16 2 or 3 PCLKB
000A 8458h ~ RSCAN Receive Rule Entry Register 15BL*2 GAFLML15 16 16 2 or 3 PCLKB
000A 8458h  RSCAN Receive Buffer Register 11CL*2 RMDF011 16 16 2 or 3 PCLKB
000A 845Ah  RSCAN Receive Rule Entry Register 15BH*2 GAFLMH15 16 16 2 or 3 PCLKB
000A 845Ah  RSCAN Receive Buffer Register 11CH*2 RMDF111 16 16 2 or 3 PCLKB
000A 845Ch  RSCAN Receive Rule Entry Register 15CL*2 GAFLPL15 16 16 2 or 3 PCLKB
000A 845Ch  RSCAN Receive Buffer Register 11DL*2 RMDF211 16 16 2 or 3 PCLKB
000A 845Eh  RSCAN Receive Rule Entry Register 15CH*2 GAFLPH15 16 16 2 or 3 PCLKB
000A 845Eh  RSCAN Receive Buffer Register 11DH*2 RMDF311 16 16 2 or 3 PCLKB
000A 8460h  RSCAN Receive Buffer Register 12AL*2 RMIDL12 16 16 2 or 3 PCLKB
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4. 1/0 Registers

Table 4.1 List of I/0 Registers (Address Order) (32/37)
Module Register Number of Number of Access Cycles
Address Symbol Register Name Symbol Bits Access Size ICLK>PCLK
000C 1A4Dh  MTU7 Timer Control Register 2 TCR2 8 8 4 or 5 PCLKA
000C 1A50h  MTU6 Timer Synchronous Clear Register TSYCR 8 8 4 or 5 PCLKA
000C 1A60h  MTU Timer Waveform Control Register B TWCRB 8 8 4 or 5 PCLKA
000C 1A70h  MTU Timer Mode Register 2B TMDR2B 8 8 4 or 5 PCLKA
000C 1A72h  MTU6 Timer General Register E TGRE 16 16 4 or 5 PCLKA
000C 1A74h  MTU7 Timer General Register E TGRE 16 16 4 or 5 PCLKA
000C 1A76h  MTU7 Timer General Register F TGRF 16 16 4 or 5 PCLKA
000C 1A80h  MTU Timer Start Register B TSTRB 8 8,16 4 or 5 PCLKA
000C 1A81h  MTU Timer Synchronous Register B TSYRB 8 8 4 or 5 PCLKA
000C 1A84h MTU Timer Read/Write Enable Register B TRWERB 8 8 4 or 5 PCLKA
000C 1A93h  MTU6 Noise Filter Control Register 6 NFCR6 8 8 4 or 5 PCLKA
000C 1A94h  MTU7 Noise Filter Control Register 7 NFCR7 8 8 4 or 5 PCLKA
000C 1A95h  MTU5 Noise Filter Control Register 5 NFCR5 8 8 4 or 5 PCLKA
000C 1C80h  MTU5 Timer Counter U TCNTU 16 16, 32 4 or 5 PCLKA
000C 1C82h  MTU5 Timer General Register U TGRU 16 16 4 or 5 PCLKA
000C 1C84h  MTU5 Timer Control Register U TCRU 8 8 4 or 5 PCLKA
000C 1C85h  MTU5 Timer Control Register 2U TCR2U 8 8 4 or 5 PCLKA
000C 1C86h  MTU5 Timer 1/O Control Register U TIORU 8 8 4 or 5 PCLKA
000C 1C90h  MTU5 Timer Counter V TCNTV 16 16, 32 4 or 5 PCLKA
000C 1C92h  MTU5 Timer General Register V TGRV 16 16 4 or 5 PCLKA
000C 1C94h  MTU5 Timer Control Register V TCRV 8 8 4 or 5 PCLKA
000C 1C95h  MTU5 Timer Control Register 2V TCR2V 8 8 4 or 5 PCLKA
000C 1C96h  MTUS Timer 1/O Control Register V TIORV 8 8 4 or 5 PCLKA
000C 1CAOh  MTU5 Timer Counter W TCNTW 16 16, 32 4 or 5 PCLKA
000C 1CA2h MTU5 Timer General Register W TGRW 16 16 4 or 5 PCLKA
000C 1CA4h  MTU5 Timer Control Register W TCRW 8 8 4 or 5 PCLKA
000C 1CA5h  MTU5 Timer Control Register 2W TCR2W 8 8 4 or 5 PCLKA
000C 1CA6h  MTU5 Timer 1/O Control Register W TIORW 8 8 4 or 5 PCLKA
000C 1CB2h  MTUS Timer Interrupt Enable Register TIER 8 8 4 or 5 PCLKA
000C 1CB4h  MTU5 Timer Start Register TSTR 8 8 4 or 5 PCLKA
000C 1CB6h  MTU5 Timer Compare Match Clear Register TCNTCMPCLR 8 8 4 or 5 PCLKA
000C 1D30h MTU A/D Conversion Start Request Select Register 0 TADSTRGRO 8 8 4 or 5 PCLKA
000C 1D32h  MTU A/D Conversion Start Request Select Register 1 TADSTRGR1 8 8 4 or 5 PCLKA
000C 2000h GPT General PWM Timer Software Start Register*2 GTSTR 16 8, 16, 32 4 or 5 PCLKA
000C 2002h  GPT Noise Filter Control Register*2 NFCR 16 16, 32 4 or 5 PCLKA
000C 2004h GPT General PWM Timer Hardware Source Start/Stop Control GTHSCR 16 8, 16, 32 4 or 5 PCLKA
Register 0*2
000C 2006h  GPT General PWM Timer Hardware Source Clear Control GTHCCR 16 8,16, 32 4 or 5 PCLKA
Register*2
000C 2008h  GPT General PWM Timer Hardware Start Source Select GTHSSR 16 8,16, 32 4 or 5 PCLKA
Register*2
000C 200Ah  GPT General PWM Timer Hardware Stop/Clear Source Select GTHPSR 16 8, 16, 32 4 or 5 PCLKA
Register*2
000C 200Ch  GPT General PWM Timer Write-Protection Register*2 GTWP 16 8,16, 32 4 or 5 PCLKA
000C 200Eh  GPT General PWM Timer Sync Register*2 GTSYNC 16 8, 16, 32 4 or 5 PCLKA
000C 2010h  GPT General PWM Timer External Trigger Input Interrupt GTETINT 16 8, 16, 32 4 or 5 PCLKA
Register*2
000C 2014h  GPT General PWM Timer Buffer Operation Disable Register*2 GTBDR 16 8, 16, 32 4 or 5 PCLKA
000C 2018h GPT General PWM Timer Start Write-Protection Register*2 GTSWP 16 8, 16, 32 4 or 5 PCLKA
000C 201Ch  GPT General PWM Timer Clearing Write-Protection Register*2 GTCWP 16 8, 16, 32 4 or 5 PCLKA
000C 2020h GPT General PWM Timer Common Register Write-Protection GTCMNWP 16 8, 16, 32 4 or 5 PCLKA
Register*2
000C 2024h  GPT General PWM Timer Mode Register*2 GTMDR 16 8, 16, 32 4 or 5 PCLKA
000C 2028h GPT General PWM Timer External Clock Noise Filter Control GTECNFCR 32 8, 16, 32 4 or 5 PCLKA

Register*2

R01DS0257EJ0200 Rev.2.00

Apr 14, 2017

ENESAS

Page 65 of 133



RX24T Group 5. Electrical Characteristics

Table 5.10 DC Characteristics (8)

Conditions: VCC =2.7 Vt0 5.5V, AVCCO = AVCC1 = AVCC2 = VREF = VCC to 5.5V, VSS = AVSS0 = AVSS1 = AVSS2 =
0V, T,=-40to +85°C

The ripple voltage must meet the allowable ripple frequency f; (ycc) within the range between the VCC upper limit (5.5 V) and

lower limit (2.7 V). When VCC change exceeds VCC +£10%, the allowable voltage change rising/falling gradient dt/dVCC must be

met.

ltem Symbol Min. Typ. Max. Unit Test Conditions
Allowable ripple frequency fr (vee) — — 10 kHz Figure 5.5
Vi (vce) < VCC x 0.2
— — 1 MHz Figure 5.5
VI’ (vce) <VCC x 0.08
— — 10 MHz Figure 5.5
V: (vee) < VCC % 0.06
Allowable voltage change dt/dvCC 1.0 — — ms/V | When VCC change exceeds VCC +10%
rising/falling gradient

»—«— 1/ (vcoy

VCC m Vi vee)

Figure 5.5 Ripple Waveform

Table 5.11 DC Characteristics (9)
Conditions: VCC =2.7Vto 5.5V, AVCCO = AVCC1 = AVCC2 = VREF =VCC to 5.5V, VSS = AVSS0 = AVSS1 = AVSS2 =
0V, T,=-40to +85°C

Item Symbol Min. Typ. Max. Unit Test Conditions

Permissible error of VCL pin external CvcL 3.3 4.7 6.1 uF
capacitance

Note:  The recommended capacitance is 4.7 yF. Variations in connected capacitors should be within the above range.
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RX24T Group
lon/loL Vs Von/Vou
150
Ta =-40°C
100 / T; =25°C
Ta=85"C
_ 50 =
<
E
Z 0
3
° 5 ///
Ta=85"C —//
-100 E=5T —
Ta=-40°C
-150
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Vor/VoL[V]
Figure 5.12 Von/VoL and lgy/lo. Temperature Characteristics at VCC = 5.0 V when Normal Output is Selected
(Reference Data)
lon/loL VS Vor/VoL
150
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100 //——— Ia = §2n3
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50 ]
<
E
3 0
5
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Figure 5.13 Von/VoL and lgy/lo. Temperature Characteristics at VCC = 5.5 V when Normal Output is Selected

(Reference Data)
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RX24T Group

5. Electrical Characteristics

Table 5.16 Clock Timing

Conditions: VCC =2.7Vt0 5.5V, AVCCO = AVCC1 = AVCC2 = VREF =VCC to 5.5V, VSS = AVSS0 = AVSS1 = AVSS2 =

0V, T,=-40to +85°C

Item Symbol Min. Typ. Max. Unit Test Conditions
EXTAL external clock input cycle time txeyc 50 — — ns Figure 5.22
EXTAL external clock input high pulse width txH 20 — — ns
EXTAL external clock input low pulse width txL 20 — — ns
EXTAL external clock rise time txr — — 5 ns
EXTAL external clock fall time txr — — 5 ns
EXTAL external clock input wait time*? txwT 0.5 — — us
Main clock oscillator oscillation frequency fVAIN 1 — 20 MHz
Main clock oscillation stabilization time (crystal)*2 tMAINOSC — 3 — ms Figure 5.23
Main clock oscillation stabilization time (ceramic tMAINOSC — 50 — us
resonator)*2
LOCO clock oscillation frequency floco 3.44 4.0 4.56 MHz
LOCO clock oscillation stabilization time tLoco — — 0.5 us Figure 5.24
HOCO clock oscillation frequency fioco 31.52 32 32.48 MHz | T,=-40to-20°C
(32MH2) ™31 68 32 32.32 MHz |T,=-20to +75°C
31.52 32 32.48 MHz |T,=+75to +85°C
fioco 63.04 64 64.96 MHz | T,=-40to-20°C
(64MHz) 63.36 64 64.64 MHz |T,=-20to +75°C
63.04 64 64.96 MHz | T,=+75to0 +85°C
HOCO clock oscillation stabilization time thoco — — 371 us Figure 5.26
(32MHz)
thoco — — 80.6 us Figure 5.26
(64MHz)
IWDT-dedicated clock oscillation frequency fiLoco 12.75 15 17.25 kHz
IWDT-dedicated clock oscillation stabilization time tiLoco — — 50 us Figure 5.27
PLL circuit oscillation frequency foLL 40 — 80 MHz
PLL clock oscillation stabilization time tpLL — — 50 us Figure 5.28
PLL free-running oscillation frequency fPLLFR — 8 — MHz

Note 1. Time until the clock can be used after the main clock oscillator stop bit (MOSCCR.MOSTP) is set to 0 (operating) when the

external clock is stable.

Note 2. Reference values when an 8-MHz resonator is used.
When specifying the main clock oscillator stabilization time, set the MOSCWTCR register with a stabilization time value that is
equal to or greater than the resonator-manufacturer-recommended value.
After changing the setting of the MOSCCR.MOSTP bit so that the main clock oscillator operates, read the OSCOVFSR.MOOVF
flag to confirm that is has become 1, and then start using the main clock.

EXTAL external clock input

txe

tXr

txr

[ vccx05

Figure 5.22 EXTAL External Clock Input Timing
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MOSCCR.MOSTP )‘

L.
»

tmainosc
Main clock oscillator output W—\-‘, Z? i } \ / \ /

Figure 5.23 Main Clock Oscillation Start Timing

LOCOCR.LCSTP

tLoco

LOCO clock oscillator output

§

Figure 5.24 LOCO Clock Oscillation Start Timing

RES# _7

Internal reset 7l

treswT
OFS1.HOCOEN

HOCO clock

§

Figure 5.25 HOCO Clock Oscillation Start Timing (After Reset is Canceled by Setting OFS1.HOCOEN Bit to 0)

HOCOCR.HCSTP !

tHoco

HOCO clock % \ / \ /

Figure 5.26 HOCO Clock Oscillation Start Timing (Oscillation is Started by Setting HOCOCR.HCSTP Bit)
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5. Electrical Characteristics

5.3.3

Table 5.18

Timing of Recovery from Low Power Consumption Modes (1)

Timing of Recovery from Low Power Consumption Modes

Conditions: VCC =2.7Vto 5.5V, AVCCO = AVCC1 = AVCC2 = VREF =VCC to 5.5V, VSS = AVSS0 = AVSS1 = AVSS2 =
0V, T,=-40to +85°C

. . Test
ltem Symbol | Min. | Typ. | Max. | Unit Conditions
Recovery time | High-speed Crystal connected to | Main clock oscillator tseymc — 2 3 ms | Figure 5.32
from software mode main clock oscillator | operating*2
*1
standby mode Main clock oscillator tseypPc — 2 3 ms
and PLL circuit
operating*3
External clock input | Main clock oscillator tsBYEX — 35 50 us
to main clock operating*4
oscillator Main clock oscillator tseyPE — 70 95 us
and PLL circuit
operating*s
HOCO clock HOCO clock oscillator | tsgyno | — 40 55 us
operation operation 1*6
HOCO clock oscillator — 75 90 us
operation 2*7
HOCO clock tseyPH — 110 | 130 us
oscillator, PLL circuit
operation*8
LOCO clock oscillator operating*® tseyLO — 40 55 us

Note 1.

Note 2.

Note 3.

Note 4.

Note 5.

Note 6.

Note 7.

Note 8.

Note 9.

The recovery time varies depending on the state of each oscillator when the WAIT instruction is executed. The recovery time
when multiple oscillators are operating varies depending on the operating state of the oscillators that are not selected as the
system clock source. The above table applies when only the corresponding clock is operating.

When the frequency of crystal is 20 MHz.

When the main clock oscillator wait control register (MOSCWTCR) is set to 04h.

When the frequencies of ICLK, FCLK, PCLKA, PCLKB, and PCLKD are not divided.

When the frequency of PLL is 80 MHz.

When the main clock oscillator wait control register (MOSCWTCR) is set to 04h.

When the frequencies of ICLK and PCLKA are set to 80 MHz, PCLKB and PCLKD are set to 40 MHz, and FCLK is set to 20 MHz.
When the frequency of the external clock is 20 MHz.

When the frequencies of ICLK, FCLK, PCLKA, PCLKB, and PCLKD are not divided.

When the frequency of PLL is 80 MHz.

When the main clock oscillator wait control register (MOSCWTCR) is set to 00h.

When the frequencies of ICLK and PCLKA are set to 80 MHz, PCLKB and PCLKD are set to 40 MHz, and FCLK is set to 20 MHz.
When the frequency of the high-speed on-chip oscillator is 32 MHz. When the high-speed on-chip oscillator wait control register
(HOCOWTCR) is set to 05h. When the frequencies of ICLK, FCLK, PCLKA, PCLKB, and PCLKD are not divided.

When the frequency of the high-speed on-chip oscillator is 64 MHz. Set the high-speed on-chip oscillator wait control register
(HOCOWTCR) is set to 06h. When the frequencies of ICLK and PCLKA are set to 64 MHz, and the frequencies of PCLKB,
PCLKD, and FCLK are set to 32 MHz.

When the frequency of the high-speed on-chip oscillator is 32 MHz, and the frequency of PLL is 80 MHz. When the high-speed
on-chip oscillator wait control register (HOCOWTCR) is set to 05h. When the frequencies of ICLK and PCLKA are set to 80
MHz, the frequencies of PCLKB and PCLKD are set to 40 MHz, and the frequency of FCLK is set to 20MHz.

When the frequencies of ICLK, FCLK, PCLKA, PCLKB, and PCLKD are not divided.
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5. Electrical Characteristics

5.3.5

Table 5.23

Timing of On-Chip Peripheral Modules

Timing of On-Chip Peripheral Modules (1)
Conditions: VCC =2.7Vt05.5V, AVCCO = AVCC1 = AVCC2 = VREF =VCC to 5.5V, VSS = AVSS0 = AVSS1 = AVSS2 =

0V, T,=-40to +85°C
Item Symbol Min. Max. U*?it Cor;rc'isifitons
1/0 ports Input data pulse width tPrW 1.5 — | tpeyc |Figure 5.36
MTU3 Input capture input pulse width Single-edge setting tricw 3 — | tpacyc | Figure 5.37
Both-edge setting 5 —_
Timer clock pulse width Single-edge setting trekwH» 3 — | tPAcyc |Figure 5.38
Both-edge setting trekwe 5 —
Phase counting mode 5 —_
POE3 POE# input pulse width tPoEW 1.5 — | tpeyc |Figure 5.39
GPT Input capture input pulse width Single-edge setting teTicw 15 — | tPacyc | Figure 5.40
Both-edge setting 25 —
External trigger input pulse width Single-edge setting teTETW 1.5 — | tpacyc |Figure 5.41
Both-edge setting 25 —
Timer clock pulse width tGTCKWH 15 — | tPacyc | Figure 5.42
teTekwL
TMR Timer clock pulse width Single-edge setting trMCwWHs 1.5 — | tpeyc |Figure 5.43
Both-edge setting trmMewL 2.5 —
SCI Input clock cycle Asynchronous tseyc 4 — | tpeyc |Figure 5.44
Clock synchronous 6 —
Input clock pulse width tsckw 0.4 0.6 | tseyc
Input clock rise time tscr — 20 ns
Input clock fall time tsckf — 20 ns
Output clock cycle Asynchronous tseye 16 — | tpeyc |Figure 5.45
Clock synchronous 4 —
Output clock pulse width tsckw 0.4 06 | tseye
Output clock rise time tsckr — 20 ns
Output clock fall time tscks — 20 ns
Transmit data delay time | Clock synchronous trxp — 40 ns
(master)
Transmit data delay time | Clock VCC =4.0V or above — 40 ns
(stave) synchronous VCC = 2.7 V or above — 65 ns
Receive data setup time |Clock VCC =4.0V or above trRxs 40 — ns
(master) synchronous VCC =2.7 V or above 65 — ns
Receive data setup time |Clock synchronous 40 — ns
(slave)
Receive data hold time | Clock synchronous trRxH 40 — ns
A/D converter |Trigger input pulse width trrew 1.5 — | tpeyc |Figure 5.46
CAC CACREF input pulse width treye < teac 2 tcacrer |45 tcac* 3tpeyc| — ns
tPcyc > tcac‘Y2 Stcact 6.5 tPcyc
Note 1. tpeyct PCLK cycle, tppcyct PCLKA cycle
Note 2. t;5.: CAC count clock source cycle
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5. Electrical Characteristics

Table 5.26

Timing of On-Chip Peripheral Modules (4)

Conditions: VCC =2.7Vt0 5.5V, AVCCO = AVCC1 = AVCC2 = VREF =VCC to 5.5V, VSS = AVSS0 = AVSS1 = AVSS2 =
0V, T,=-40to +85°C

Item Symbol Min.*1, *2 Max. Unit Cor-:-deifit)ns
RIIC SCL cycle time tscL | 6(12) x tyceye + 1300 — ns | Figure 5.52
ﬁf;%r‘e‘fzsﬂBus) SCL high pulse width tscn | 3 (6)  tyceye * 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) % Yiceye ns
SDA bus free time tsur 3 (6) * tyceyc + 300 — ns
START condition hold time tsTAH tiiceye + 300 — ns
Repeated START condition setup time tstas 1000 — ns
STOP condition setup time tstos 1000 — ns
Data setup time tspas ticeye 90 — ns
Data hold time tspaH 0 — ns
SCL, SDA capacitive load Cp — 400 pF
RIIC SCL cycle time tscL 6 (12) x t)ceyc + 600 — ns | Figure 5.52
(Fastmode)  I'SC| 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 tsf — 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 tiiceyc 90 — ns
Data hold time tspaH 0 — ns
SCL, SDA capacitive load Cp — 400 pF

Note 1. tyceyct RIIC internal reference count clock (IICo) cycle
Note 2. 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.

R01DS0257EJ0200 Rev.2.00

Apr 14, 2017

ENESAS

Page 101 of 133



RX24T Group 5. Electrical Characteristics

tspokwH tspokr tspoxs
RSPI Simple SPI
RSPCKA SCKn
Master select output Master select output
tspokwH tspokr tspokr
RSPCKA SCKn
Slave select input Slave select input
Von=0.7 x VCC, Vo_=0.3 x VCC, Vi3=0.7 x VCC, V,.=0.3 x VCC
n=1,5,6

Figure 5.47 RSPI Clock Timing and Simple SPI Clock Timing

RSPI Simple SPI
<& tTD »
SSLAO to $ i 3y
SSLA3 « 72_ _Z_
output tLeo ? tiac >
t T,
RSPCKA  SCKn £ \ "\ Sk TS
CPOL=0 CKPOL =0 7t
output output
RSPCKA SCKn \ 4
CPOL =1 CKPOL =1 XQ 7 /
output output
tsu t
MISOA SMISOn
tor, tor e—y tor —y top
. [~ L0
x Y N 2 .
MOSIA SMOSin Z MSB OUT 2< DATA >§ LSB OUT >< IDLE ><MSB ouT
output output mN 7 A -
35
n=1,56
Figure 5.48 RSPI Timing (Master, CPHA = 0) and Simple SPI Clock Timing (Master, CKPH = 1)
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RSPI Simple SPI
< tTD >
SSLAO to s 55 r A
SSLA3 >§r . _X_ _X_
output tero ”? tiac >-i<
h g tsstr, tssir
RSPCKA SCKn s '
CPOL=0  CKPOL=1 / N /
output output P— —
RSPCKA SCKn \ I/
CPOL =1 CKPOL =0 N\ 7( \ \
output output s
tsu ty
MISOA SMISOn /
input input { MSBIN p—T1— DATA LSBIN { MSB IN
ton top to t
> > or. Df
£ . hl
R 2 Xy
MOSIA SMOSin MSB OUT DATA LSB OUT X IDLE MSB OUT
output output 4 e x
R
n=1,56
Figure 5.49 RSPI Timing (Master, CPHA = 1) and Simple SPI Clock Timing (Master, CKPH = 0)
RSPI Simple SPI
<& tTD >
SSLAO SSn# \ L E
input input L " 7_/ \
2]
tieap tiac
RSPCKA SCKn i 3 ; \ /
CPOL=0 CKPOL =0 i
input input
RSPCKA SCKn \
CPOL =1 CKPOL =1 N 4 . /
input input
tsa ton top tREL
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R "I’ v Y
MISOA SMISOn MSB OUT §< DATA >§ LSB OUT X MSB IN MSB OUT
output output y £ - : t‘
tsu ty t’Dr‘ ;f
MOSIA SMOSIn 4» DATA LSBIN { MSBIN
input input | W,
n=1,56
Figure 5.50 RSPI Timing (Slave, CPHA = 0) and Simple SPI Clock Timing (Slave, CKPH = 1)
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54 A/D Conversion Characteristics

Table 5.28

A/D Conversion Characteristics (1)
Conditions: VCC =4.5V to 5.5V, AVCCO = AVCC1 = AVCC2 = VREF =VCC to 5.5V, VSS = AVSS0 = AVSS1 = AVSS2 =

0V, T,=-40to +85°C

Item Min. Typ. Max. Unit Test Conditions
Frequency 1 — 40 MHz
Resolution — — 12 Bit
Conversion time*1 Permissible signal 1.00 — — us High-precision channel
(Operation at source impedance ADSSTRN.SST[7:0] bits = 08h
PCLKD = 40 MHz) (Max.) = 1.0 kQ —
S | d-hold circuit 1.25 — — us Normal-precision channel
ample-and-hold cireul ADSSTRn.SST[7:0] bits = 12h
not in use
Permissible signal 1.65 — — us High-precision channel
source impedance ADSSTRnN.SST[7:0] bits = 08h
(Max.) = 1.0 kQ ADSHCR.SSTSH][7:0] bits = 0Dh
Sample-and-hold circuit AN100 to 102 =0.25 V to AVCC1 —
in use 0.25V
Analog input capacitance — — 12 pF
Offset error — +2.0 6.5 LSB
Full-scale error — 2.0 6.5 LSB
Quantization error — 0.5 — LSB
Absolute accuracy Sample-and-hold circuit — 2.5 +8.0 LSB AN100 to 102 = 0.25V to AVCC1 —
in use 0.25
Sample-and-hold circuit — +3.0 +8.0 LSB
not in use
DNL differential nonlinearity error — +0.5 +1.5 LSB
INL integral nonlinearity error — +1.5 +4.0 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 nonlinearity error, and INL integral nonlinearity 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

5.6 Comparator Characteristics

Table 5.33 Comparator Characteristics
Conditions: VCC=2.7Vto5.5V, AVCCO=AVCC1=AVCC2=VREF =VCCto5.5V, VSS = AVSS0 = AVSS1=AVSS2=0V,

T, =-40to +85°C

ltem Symbol Min. Typ. Max. Unit Test Conditions
Offset voltage Veioff — — 40 mV
Reference input voltage range Veref 0 — VREF \
Response time ter — — 200 ns VOD = 100 mV
CMPCTL.CDFS =0
tef — — 200 ns
Stabilization wait time for input tewait 300 — — ns
selection
Operation stabilization wait time temp — 1 us
A
Reference input y (00mv
voltage A y
100 m/ \

CMPCO00, CMPCO02, A4

CMPC10, CMPC12,

CMPC20, CMPC22,

CMPC30, CMPC32

ter
—>
ter

COMPO to COMP3

Figure 5.54 Comparator Response Time
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RX24T Group Appendix 1. Package Dimensions

Appendix 1. Package Dimensions

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

JEITA Package Code RENESAS Code Previous Code MASS (Typ) [g]
P-LFQFP100-14x14-0.50 PLQP0100KB-B — 0.6
Ho Unit: mm
*1 D
75 51
1™
76 = = 50 E
[ = | =.
[ = | =.
[ = | =.
= = i
[ = | =.
= = =
[ = | =.
[ = | —
== = N :lu:-I E
[ = | N —
=] e * E.
[ = | =.
[ = | =.
[ = | =.
= = i
]
[ = | =.
[ = | =.
100 = - =
T TT IO RO, c
1 25
Index area NOTE 4 NOTE)
NOTE 3 E 1. DIMENSIONS “*1” AND “*2”" DO NOT INCLUDE MOLD FLASH.
2. DIMENSION “*3”" DOES NOT INCLUDE TRIM OFFSET.
3. PIN 1 VISUAL INDEX FEATURE MAY VARY, BUT MUST BE
” / l \ LOCATED WITHIN THE HATCHED AREA.
J \\ U 4. CHAMFERS AT CORNERS ARE OPTIONAL, SIZE MAY VARY.
Reference | Dimensions in millimeters
g il y[s] *3 bp Symbol | Min | Nom | Max
— D | 139 | 140 | 141
E 139 | 140 | 141
Az — 14 | —
Hp 158 | 16.0 | 16.2
( He 158 | 16.0 | 16.2
L0
< & S . A — — | 17
X A1 005 | — | 0.15
- @ bp | 0.15 | 0.20 | 0.27
< ¢ |009| — | o020
LL" 0 0° | 35° | 8°
1
Detail F [e] — 0.5 -
X — — 0.08
y — | — | o008
Lp 0.45 | 0.6 | 0.75
L1 — 1.0 —
Figure A 100-Pin LFQFP (PLQP0100KB-B)
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