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What is "Embedded - Microcontrollers"?

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

Applications of "Embedded -
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RX24T Group 1. Overview

Table 1.1 Outline of Specifications (2/4)

Classification Module/Function Description

Interrupt Interrupt controller (ICUDb) o Interrupt vectors: 163
o External interrupts: 9 (NMI, IRQO to IRQ7 pins)
* Non-maskable interrupts: 5 (NMI pin, oscillation stop detection interrupt, voltage monitoring 1
interrupt, voltage monitoring 2 interrupt, and IWDT interrupt)
* 16 levels specifiable for the order of priority

DMA Data transfer controller o Transfer modes: Normal transfer, repeat transfer, and block transfer
(DTCa) e Activation sources: Interrupts
e Chain transfer function
1/0 ports General /O ports 100-pin/80-pin/64-pin

e 1/0: 80/60/48

e Input: 1/1/1

o Pull-up resistors: 80/60/48

e Open-drain outputs: 60/45/37
e 5-V tolerance: 2/2/2

Multi-function pin controller (MPC) Capable of selecting the input/output function from multiple pins
Timers Multi-function timer pulse e 9 units (16 bits x 9 channels)
unit 3 (MTU3d) e Provides up to 28 pulse-input/output lines and three pulse-input lines

Select from among fourteen counter-input clock signals for each channel (PCLK/1, PCLK/2, PCLK/4,
PCLK/8, PCLK/16, PCLK/32, PCLK/64, PCLK/256, PCLK/1024, MTCLKA, MTCLKB, MTCLKC,
MTCLKD, MTIOC1A) other than channel 1/3/4/6/7, for which only eleven signals are available,
channel 2 for 12, channel 5 for 10

43 general registers including 28 output compare/input capture registers

Counter clear operation (with compare match- or input capture-sourced simultaneous counter clear
capability)

Simultaneous writing to multiple timer counters (TCNT)

Simultaneous register input/output by synchronous counter operation

Buffer operation

Cascaded operation

45 interrupt sources

Automatic transfer of register data

Pulse output modes: Toggle/PWM/complementary PWM/reset-synchronized PWM
Complementary PWM output mode

3-phase non-overlapping waveform output for inverter control

Automatic dead time setting

Adjustable PWM duty cycle: from 0 to 100%

A/D conversion request delaying function

Interrupt at crest/trough can be skipped

Double buffer function

Reset-synchronized PWM mode

Outputs three phases each for positive and negative PWM waveforms in user-specified duty cycle
Phase counting modes: 16-bit mode (channel 1 and 2)/32-bit mode (channel 1 and 2)

Dead time compensation counter function

A/D converter start trigger can be generated

A/D converter start triggers can be skipped

Signals from the input capture and external counter clock pins are input via a digital filter

Port output enable 3 e POE3b

(POE3b, POE3A) Control of the high-impedance state of the MTU3's waveform output pins

Startup by input from signal sources on 6 pins (POEO#, POE4#, POE8#, POE10#, POE11#, and
POE12#)

Startup by detection of short-circuited outputs (detection of simultaneous PMW output at the active
level)

Startup by detection of oscillation stopping or by a comparator, or under software control

Control of addition of pins for output control is programmable

POE3A (The following functions are added to the POE3b)

Control of the high-impedance state of GPT's waveform output pins

Control of the MTU3/GPT waveform output pins and switching them to operate as general I/O ports
A comparator detection interrupt source can be set for each output pin group
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RX24T Group

1. Overview

Table 1.5 List of Pins and Pin Functions (100-Pin LFQFP, Chip Version B) (3/3)
Power Supply,
Pin | Clock, System Timers Communications
No. | Control 1/0 Port (TMR, MTU, POE, CAC, GPT) (SCI, RSPI, RIIC, RSCAN) Others
94 AVSS0
95 AVSS1
96 P82 MTIC5U, MTIC5U#, TMO4 SCK6
97 P81 MTIC5V, MTIC5V#, TMCl4 TXD6, SMOSI6, SSDA6
98 P80 MTIC5W, MTIC5W#, TMRI4 RXD6, SMISO6, SSCL6
99 P11 MTIOC3A, MTIOC3A#, MTCLKC, IRQ1
MTCLKC#, TMO3
100 P10 MTIOC9B, MTIOC9B#, MTCLKD, CTS6#, RTS6#, SS6# IRQO

MTCLKD#, TMRI3, POE12#
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RX24T Group

1. Overview

Table 1.8 List of Pins and Pin Functions (64-Pin LFQFP) (1/2)
Power Supply,
Pin | Clock, System Timers Communications
No. | Control 1/0 Port (MTU, TMR, POE, CAC) (SCI, RSPI, RIIC) Others
1 P02 MTIOC9D CTS1#, RTS1#, SS1# IRQ5, ADSTO
2 P00 IRQ2, ADST1
3 VCL
4 MD FINED
5 PO1 POE12# IRQ4, ADST2
6 RES#
7 XTAL P37
8 VSS
9 EXTAL P36
10 vCC
1" PE2 POE10# NMI
12 PD7 MTIOC9A, TMRI1, TMRI5 SSLA1
13 PD6 MTIOC9C, TMO1 CTS1#, RTS1#, SS1#
14 PD5 TMRIO, TMRIG RXD1, SMISO1, SSCLA1
15 PD4 TMCIO, TMCI6 SCK1 IRQ2
16 PD3 TMOO0 TXD1, SMOSI1, SSDA1
17 PB6 RXD5, SMISO5, SSCL5 IRQ5
18 PB5 TXD5, SMOSI5, SSDA5
19 PB4 POES8# CTS5#, RTS5#, SS5# IRQ3
20 PB3 MTIOCOA, CACREF SCK6, RSPCKA
21 PB2 MTIOCO0B, TMRIO, ADSMO TXD6, SMOSI6, SSDA6, SDAO
22 PB1 MTIOCOC, TMCIO, ADSM1 RXD6, SMISO6, SSCL6, SCLO
23 vCC
24 P96 POE4# IRQ4
25 VSS
26 P95 MTIOC6B
27 P94 MTIOC7A
28 P93 MTIOC7B
29 P92 MTIOC6D
30 P91 MTIOC7C
31 P90 MTIOC7D
32 P76 MTIOC4D
33 P75 MTIOC4C
34 P74 MTIOC3D
35 P73 MTIOC4B
36 P72 MTIOC4A
37 P71 MTIOC3B
38 P70 POEO# IRQ5
39 VvCC
40 P31 MTIOCOA, MTCLKC, TMRI6 SSLA1 IRQ6
41 VSS
42 P30 MTIOCO0B, MTCLKD, TMCI6 SSLAO IRQ7, COMP3
43 P24 MTIC5U, TMCI2, TMO6 RSPCKA COMPO
44 P23 MTIC5V, TMO2, CACREF MOSIA COMP1
45 P22 MTIC5W, TMRI2, TMO4 MISOA ADTRG2#, COMP2
46 P21 MTCLKA, MTIOC9A, TMCl4 IRQ6, ADTRG1#,
AN116, CVREFC1
47 AVCC2/VREF
48 AVSS2
49 P54 AN210, IRQ2
50 P53 AN209, IRQ1
51 P52 AN208, IRQO
52 P51 AN207
53 P50 AN206
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RX24T Group

4. 1/0 Registers

41

I/O Register Addresses (Address Order)

Table 4.1 List of I/0 Registers (Address Order) (1/37)
Module Register Number of Number of Accass Cycles

Address Symbol Register Name Symbol Bits Access Size ICLK>PCLK

0008 0000h  SYSTEM Mode Monitor Register MDMONR 16 16 3ICLK
0008 0008h  SYSTEM System Control Register 1 SYSCR1 16 16 3ICLK
0008 000Ch  SYSTEM Standby Control Register SBYCR 16 16 3ICLK
0008 0010h  SYSTEM Module Stop Control Register A MSTPCRA 32 32 3ICLK
0008 0014h  SYSTEM Module Stop Control Register B MSTPCRB 32 32 3ICLK
0008 0018h  SYSTEM Module Stop Control Register C MSTPCRC 32 32 3ICLK
0008 0020h SYSTEM System Clock Control Register SCKCR 32 32 3ICLK
0008 0026h  SYSTEM System Clock Control Register 3 SCKCR3 16 16 3ICLK
0008 0028h  SYSTEM PLL Control Register PLLCR 16 16 3ICLK
0008 002Ah  SYSTEM PLL Control Register 2 PLLCR2 8 8 3ICLK
0008 0031h SYSTEM Memory Wait Cycle Setting Register MEMWAIT 8 8 3ICLK
0008 0032h  SYSTEM Main Clock Oscillator Control Register MOSCCR 8 8 3ICLK
0008 0034h SYSTEM Low-Speed On-Chip Oscillator Control Register LOCOCR 8 8 3ICLK
0008 0035h  SYSTEM IWDT-Dedicated On-Chip Oscillator Control Register ILOCOCR 8 8 3ICLK
0008 0036h SYSTEM High-Speed On-Chip Oscillator Control Register HOCOCR 8 8 3ICLK
0008 0037h  SYSTEM High-Speed On-Chip Oscillator Control Register 2 HOCOCR2 8 8 3ICLK
0008 003Ch  SYSTEM Oscillation Stabilization Flag Register OSCOVFSR 8 8 3ICLK
0008 0040h  SYSTEM Oscillation Stop Detection Control Register OSTDCR 8 8 3ICLK
0008 0041h SYSTEM Oscillation Stop Detection Status Register OSTDSR 8 8 3ICLK
0008 00AOh  SYSTEM Operating Power Control Register OPCCR 8 8 3ICLK
0008 00A2h  SYSTEM Main Clock Oscillator Wait Control Register MOSCWTCR 8 8 3ICLK
0008 00A5h  SYSTEM High-Speed On-Chip Oscillator Wait Control Register HOCOWTCR 8 8 3ICLK
0008 00COh ~ SYSTEM Reset Status Register 2 RSTSR2 8 8 3ICLK
0008 00C2h  SYSTEM Software Reset Register SWRR 16 16 3ICLK
0008 O0OEOh  SYSTEM Voltage Monitoring 1 Circuit Control Register 1 LVD1CR1 8 8 3ICLK
0008 O0E1h  SYSTEM Voltage Monitoring 1 Circuit Status Register LVD1SR 8 8 3ICLK
0008 00E2h  SYSTEM Voltage Monitoring 2 Circuit Control Register 1 LVD2CR1 8 8 3ICLK
0008 00E3h  SYSTEM Voltage Monitoring 2 Circuit Status Register LVD2SR 8 8 3ICLK
0008 03FEh  SYSTEM Protect Register PRCR 16 16 3ICLK
0008 1000h  FLASH ROM Cache Enable Register ROMCE 16 16 3ICLK
0008 1004h  FLASH ROM Cache Invalidate Register ROMCIV 16 16 3ICLK
0008 1300h BSC Bus Error Status Clear Register BERCLR 8 8 2ICLK
0008 1304h BSC Bus Error Monitoring Enable Register BEREN 8 8 2ICLK
0008 1308h  BSC Bus Error Status Register 1 BERSR1 8 8 2ICLK
0008 130Ah  BSC Bus Error Status Register 2 BERSR2 16 16 2ICLK
0008 1310h  BSC Bus Priority Control Register BUSPRI 16 16 2ICLK
0008 2400h DTC DTC Control Register DTCCR 8 8 2ICLK
0008 2404h  DTC DTC Vector Base Register DTCVBR 32 32 2ICLK
0008 2408h DTC DTC Address Mode Register DTCADMOD 8 8 2ICLK
0008 240Ch  DTC DTC Module Start Register DTCST 8 8 2ICLK
0008 240Eh  DTC DTC Status Register DTCSTS 16 16 2ICLK
0008 6400h  MPU Region-0 Start Page Number Register RSPAGEO 32 32 11CLK
0008 6404h MPU Region-0 End Page Number Register REPAGEO 32 32 1ICLK
0008 6408h  MPU Region-1 Start Page Number Register RSPAGE1 32 32 11CLK
0008 640Ch  MPU Region-1 End Page Number Register REPAGE1 32 32 1ICLK
0008 6410h  MPU Region-2 Start Page Number Register RSPAGE2 32 32 11CLK
0008 6414h MPU Region-2 End Page Number Register REPAGE2 32 32 1ICLK
0008 6418h  MPU Region-3 Start Page Number Register RSPAGE3 32 32 11CLK
0008 641Ch  MPU Region-3 End Page Number Register REPAGE3 32 32 1ICLK
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RX24T Group 4. 1/0 Registers

Table 4.1 List of I/O Registers (Address Order) (4/37)

Number of Access Cycles

Module Register Number of

Address Symbol Register Name Symbol Bits Access Size ICLK>PCLK

0008 708Fh ICU Interrupt Request Register 143 IR143 8 8 2ICLK
0008 7090h ICU Interrupt Request Register 144 IR144 8 8 2 ICLK
0008 7091h ICU Interrupt Request Register 145 IR145 8 8 2ICLK
0008 7092h ICU Interrupt Request Register 146 IR146 8 8 2 ICLK
0008 7095h ICU Interrupt Request Register 149 IR149 8 8 2ICLK
0008 7096h ICU Interrupt Request Register 150 IR150 8 8 2 ICLK
0008 7097h ICU Interrupt Request Register 151 IR151 8 8 2ICLK
0008 7098h ICU Interrupt Request Register 152 IR152 8 8 2 ICLK
0008 7099h ICU Interrupt Request Register 153 IR153 8 8 2ICLK
0008 709Fh ICU Interrupt Request Register 159 IR159 8 8 2 ICLK
0008 70A0h  ICU Interrupt Request Register 160 IR160 8 8 2ICLK
0008 70A1h  ICU Interrupt Request Register 161 IR161 8 8 2ICLK
0008 70A2h  ICU Interrupt Request Register 162 IR162 8 8 2ICLK
0008 70A3h  ICU Interrupt Request Register 163 IR163 8 8 2ICLK
0008 70A4h  ICU Interrupt Request Register 164 IR164 8 8 2ICLK
0008 70A5h  ICU Interrupt Request Register 165 IR165 8 8 2ICLK
0008 70A8h  ICU Interrupt Request Register 168 IR168 8 8 2ICLK
0008 70A%h  ICU Interrupt Request Register 169 IR169 8 8 2ICLK
0008 70AAh  ICU Interrupt Request Register 170 IR170 8 8 2ICLK
0008 70ABh  ICU Interrupt Request Register 171 IR171 8 8 2ICLK
0008 70ACh  ICU Interrupt Request Register 172 IR172 8 8 2ICLK
0008 70ADh  ICU Interrupt Request Register 173 IR173 8 8 2ICLK
0008 70AEh  ICU Interrupt Request Register 174 IR174 8 8 2ICLK
0008 70AFh  ICU Interrupt Request Register 175 IR175 8 8 2ICLK
0008 70BOh  ICU Interrupt Request Register 176 IR176 8 8 2ICLK
0008 70B1h  ICU Interrupt Request Register 177 IR177 8 8 2ICLK
0008 70B2h  ICU Interrupt Request Register 178 IR178 8 8 2ICLK
0008 70B3h  ICU Interrupt Request Register 179 IR179 8 8 2ICLK
0008 70B4h  ICU Interrupt Request Register 180 IR180 8 8 2ICLK
0008 70B5h  ICU Interrupt Request Register 181 IR181 8 8 2ICLK
0008 70B6h  ICU Interrupt Request Register 182 IR182 8 8 2ICLK
0008 70B7h  ICU Interrupt Request Register 183 IR183 8 8 2ICLK
0008 70B8h  ICU Interrupt Request Register 184 IR184 8 8 2ICLK
0008 70BS9h  ICU Interrupt Request Register 185 IR185 8 8 2ICLK
0008 70BAh  ICU Interrupt Request Register 186 IR186 8 8 2ICLK
0008 70BBh  ICU Interrupt Request Register 187 IR187 8 8 2ICLK
0008 70BCh  ICU Interrupt Request Register 188 IR188 8 8 2ICLK
0008 70BDh  ICU Interrupt Request Register 189 IR189 8 8 2ICLK
0008 70BEh  ICU Interrupt Request Register 190 IR190 8 8 2ICLK
0008 70BFh  ICU Interrupt Request Register 191 IR191 8 8 2ICLK
0008 70COh  ICU Interrupt Request Register 192 IR192 8 8 2ICLK
0008 70C1h ICU Interrupt Request Register 193 IR193 8 8 2 ICLK
0008 70C2h  ICU Interrupt Request Register 194 IR194 8 8 2ICLK
0008 70C3h ICU Interrupt Request Register 195 IR195 8 8 2 ICLK
0008 70C4h  ICU Interrupt Request Register 196 IR196 8 8 2ICLK
0008 70C5h  ICU Interrupt Request Register 197 IR197 8 8 2 ICLK
0008 70CAh  ICU Interrupt Request Register 202*2 IR202 8 8 2ICLK
0008 70CBh  ICU Interrupt Request Register 203*2 IR203 8 8 2 ICLK
0008 70CCh ICU Interrupt Request Register 204*2 IR204 8 8 2ICLK
0008 70CDh ICU Interrupt Request Register 205*2 IR205 8 8 2 ICLK
0008 70CEh  ICU Interrupt Request Register 206*2 IR206 8 8 2ICLK
0008 70CFh  ICU Interrupt Request Register 207*2 IR207 8 8 2 ICLK
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RX24T Group

4. 1/0 Registers

Table 4.1 List of I/0 Registers (Address Order) (13/37)
Module Register Number of Number of Access Cycles
Address Symbol Register Name Symbol Bits Access Size ICLK>PCLK
0008 838Fh  RSPIO RSPI Control Register 2 SPCR2 8 8 2 or 3 PCLKB
0008 8390h  RSPIO RSPI Command Register 0 SPCMDO 16 16 2 or 3 PCLKB
0008 8392h  RSPIO RSPI Command Register 1 SPCMD1 16 16 2 or 3 PCLKB
0008 8394h  RSPIO RSPI Command Register 2 SPCMD2 16 16 2 or 3 PCLKB
0008 8396h  RSPIO RSPI Command Register 3 SPCMD3 16 16 2 or 3 PCLKB
0008 8398h  RSPIO RSPI Command Register 4 SPCMD4 16 16 2 or 3 PCLKB
0008 839Ah  RSPIO RSPI Command Register 5 SPCMD5 16 16 2 or 3 PCLKB
0008 839Ch  RSPIO RSPI Command Register 6 SPCMD6 16 16 2 or 3 PCLKB
0008 839Eh  RSPIO RSPI Command Register 7 SPCMD7 16 16 2 or 3 PCLKB
0008 9000h  S12AD A/D Control Register ADCSR 16 16 2 or 3 PCLKB
0008 9004h  S12AD A/D Channel Select Register AO ADANSAO 16 16 2 or 3 PCLKB
0008 9006h ~ S12AD A/D Channel Select Register A1 ADANSA1 16 16 2 or 3 PCLKB
0008 9008h  S12AD A/D-Converted Value Addition/Average Function Channel ADADSO 16 16 2 or 3 PCLKB
Select Register 0
0008 900Ah  S12AD A/D-Converted Value Addition/Average Function Channel ADADS1 16 16 2 or 3 PCLKB
Select Register 1
0008 900Ch  S12AD A/D-Converted Value Addition/Average Count Select ADADC 8 8 2 or 3 PCLKB
Register
0008 900Eh  S12AD A/D Control Extended Register ADCER 16 16 2 or 3 PCLKB
0008 9010h S12AD A/D Conversion Start Trigger Select Register ADSTRGR 16 16 2 or 3 PCLKB
0008 9014h  S12AD A/D Channel Select Register BO ADANSBO 16 16 2 or 3 PCLKB
0008 9016h  S12AD A/D Channel Select Register B1 ADANSB1 16 16 2 or 3 PCLKB
0008 9018h  S12AD A/D Data Duplication Register ADDBLDR 16 16 2 or 3 PCLKB
0008 901Eh  S12AD A/D Self-Diagnosis Data Register ADRD 16 16 2 or 3 PCLKB
0008 9020h  S12AD A/D Data Register 0 ADDRO 16 16 2 or 3 PCLKB
0008 9022h  S12AD A/D Data Register 1 ADDR1 16 16 2 or 3 PCLKB
0008 9024h  S12AD A/D Data Register 2 ADDR2 16 16 2 or 3 PCLKB
0008 9026h  S12AD A/D Data Register 3 ADDR3 16 16 2 or 3 PCLKB
0008 9040h  S12AD A/D Data Register 16 ADDR16 16 16 2 or 3 PCLKB
0008 907Ah  S12AD A/D Disconnection Detection Control Register ADDISCR 8 8 2 or 3 PCLKB
0008 9080h  S12AD A/D Group Scan Priority Control Register ADGSPCR 16 16 2 or 3 PCLKB
0008 9084h  S12AD A/D Data Duplication Register A ADDBLDRA 16 16 2 or 3 PCLKB
0008 9086h ~ S12AD A/D Data Duplication Register B ADDBLDRB 16 16 2 or 3 PCLKB
0008 90D4h  S12AD A/D Channel Select Register CO ADANSCO 16 16 2 or 3 PCLKB
0008 90D6h  S12AD A/D Channel Select Register C1 ADANSC1 16 16 2 or 3 PCLKB
0008 90D9h  S12AD A/D Group C Trigger Select Register ADGCTRGR 8 8 2 or 3 PCLKB
0008 90DDh  S12AD A/D Sampling State Register L ADSSTRL 8 8 2 or 3 PCLKB
0008 90EOh  S12AD A/D Sampling State Register 0 ADSSTRO 8 8 2 or 3 PCLKB
0008 90E1h  S12AD A/D Sampling State Register 1 ADSSTR1 8 8 2 or 3 PCLKB
0008 90E2h  S12AD A/D Sampling State Register 2 ADSSTR2 8 8 2 or 3 PCLKB
0008 90E3h  S12AD A/D Sampling State Register 3 ADSSTR3 8 8 2 or 3 PCLKB
0008 91A0h  S12AD A/D Programmable Gain Amplifier Control Register ADPGACR 16 16 2 or 3 PCLKB
0008 91A2h  S12AD A/D Programmable Gain Amplifier Gain Setting Register 0  ADPGAGSO0 16 16 2 or 3 PCLKB
0008 9200h  S12AD1 A/D Control Register ADCSR 16 16 2 or 3 PCLKB
0008 9204h  S12AD1 A/D Channel Select Register AO ADANSAQ 16 16 2 or 3 PCLKB
0008 9206h  S12AD1 A/D Channel Select Register A1 ADANSA1 16 16 2 or 3 PCLKB
0008 9208h  S12AD1 A/D-Converted Value Addition/Average Function Channel ADADSO 16 16 2 or 3 PCLKB
Select Register 0
0008 920Ah  S12AD1 A/D-Converted Value Addition/Average Function Channel ADADS1 16 16 2 or 3 PCLKB
Select Register 1
0008 920Ch  S12AD1 A/D-Converted Value Addition/Average Count Select ADADC 8 8 2 or 3 PCLKB
Register
0008 920Eh  S12AD1 A/D Control Extended Register ADCER 16 16 2 or 3 PCLKB
0008 9210h S12AD1 A/D Conversion Start Trigger Select Register ADSTRGR 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) (14/37)
Module Register Number of Number of Access Cycles

Address Symbol Register Name Symbol Bits Access Size ICLK>PCLK

0008 9214h  S12AD1 A/D Channel Select Register BO ADANSBO 16 16 2 or 3 PCLKB
0008 9216h ~ S12AD1 A/D Channel Select Register B1 ADANSB1 16 16 2 or 3 PCLKB
0008 9218h  S12AD1 A/D Data Duplication Register ADDBLDR 16 16 2 or 3 PCLKB
0008 921Eh  S12AD1 A/D Self-Diagnosis Data Register ADRD 16 16 2 or 3 PCLKB
0008 9220h  S12AD1 A/D Data Register 0 ADDRO 16 16 2 or 3 PCLKB
0008 9222h  S12AD1 A/D Data Register 1 ADDR1 16 16 2 or 3 PCLKB
0008 9224h  S12AD1 A/D Data Register 2 ADDR2 16 16 2 or 3 PCLKB
0008 9226h  S12AD1 A/D Data Register 3 ADDR3 16 16 2 or 3 PCLKB
0008 9240h  S12AD1 A/D Data Register 16 ADDR16 16 16 2 or 3 PCLKB
0008 9266h S12AD1 A/D Sample-and-hold Circuit Control Register ADSHCR 16 16 2 or 3 PCLKB
0008 927Ah  S12AD1 A/D Disconnection Detection Control Register ADDISCR 8 8 2 or 3 PCLKB
0008 9280h S12AD1 A/D Group Scan Priority Control Register ADGSPCR 16 16 2 or 3 PCLKB
0008 9284h  S12AD1 A/D Data Duplication Register A ADDBLDRA 16 16 2 or 3 PCLKB
0008 9286h  S12AD1 A/D Data Duplication Register B ADDBLDRB 16 16 2 or 3 PCLKB
0008 92D4h  S12AD1 A/D Channel Select Register CO ADANSCO 16 16 2 or 3 PCLKB
0008 92D6h  S12AD1 A/D Channel Select Register C1 ADANSC1 16 16 2 or 3 PCLKB
0008 92D%h  S12AD1 A/D Group C Trigger Select Register ADGCTRGR 8 2 or 3 PCLKB
0008 92DDh  S12AD1 A/D Sampling State Register L ADSSTRL 8 8 2 or 3 PCLKB
0008 92EOh  S12AD1 A/D Sampling State Register 0 ADSSTRO 8 8 2 or 3 PCLKB
0008 92E1h  S12AD1 A/D Sampling State Register 1 ADSSTR1 8 8 2 or 3 PCLKB
0008 92E2h  S12AD1 A/D Sampling State Register 2 ADSSTR2 8 8 2 or 3 PCLKB
0008 92E3h  S12AD1 A/D Sampling State Register 3 ADSSTR3 8 8 2 or 3 PCLKB
0008 93A0h  S12AD1 A/D Programmable Gain Amplifier Control Register ADPGACR 16 16 2 or 3 PCLKB
0008 93A2h  S12AD1 A/D Programmable Gain Amplifier Gain Setting Register 0  ADPGAGSO0 16 16 2 or 3 PCLKB
0008 9400h  S12AD2 A/D Control Register ADCSR 16 16 2 or 3 PCLKB
0008 9404h  S12AD2 A/D Channel Select Register AO ADANSAO 16 16 2 or 3 PCLKB
0008 9408h  S12AD2 A/D-Converted Value Addition/Average Function Channel ADADSO 16 16 2 or 3 PCLKB

Select Register 0
0008 940Ch  S12AD2 A/D-Converted Value Addition/Average Count Select ADADC 8 8 2 or 3 PCLKB
Register

0008 940Eh  S12AD2 A/D Control Extended Register ADCER 16 16 2 or 3 PCLKB
0008 9410h  S12AD2 A/D Conversion Start Trigger Select Register ADSTRGR 16 16 2 or 3 PCLKB
0008 9412h  S12AD2 A/D Conversion Extended Input Control Register ADEXICR 16 16 2 or 3 PCLKB
0008 9414h  S12AD2 A/D Channel Select Register BO ADANSBO 16 16 2 or 3 PCLKB
0008 9418h  S12AD2 A/D Data Duplication Register ADDBLDR 16 16 2 or 3 PCLKB
0008 941Ch  S12AD2 A/D Internal Reference Voltage Data Register ADOCDR 16 16 2 or 3 PCLKB
0008 941Eh  S12AD2 A/D Self-Diagnosis Data Register ADRD 16 16 2 or 3 PCLKB
0008 9420h  S12AD2 A/D Data Register 0 ADDRO 16 16 2 or 3 PCLKB
0008 9422h  S12AD2 A/D Data Register 1 ADDR1 16 16 2 or 3 PCLKB
0008 9424h  S12AD2 A/D Data Register 2 ADDR2 16 16 2 or 3 PCLKB
0008 9426h  S12AD2 A/D Data Register 3 ADDR3 16 16 2 or 3 PCLKB
0008 9428h  S12AD2 A/D Data Register 4 ADDR4 16 16 2 or 3 PCLKB
0008 942Ah  S12AD2 A/D Data Register 5 ADDR5 16 16 2 or 3 PCLKB
0008 942Ch  S12AD2 A/D Data Register 6 ADDR6 16 16 2 or 3 PCLKB
0008 942Eh  S12AD2 A/D Data Register 7 ADDR7 16 16 2 or 3 PCLKB
0008 9430h  S12AD2 A/D Data Register 8 ADDR8 16 16 2 or 3 PCLKB
0008 9432h  S12AD2 A/D Data Register 9 ADDR9 16 16 2 or 3 PCLKB
0008 9434h  S12AD2 A/D Data Register 10 ADDR10 16 16 2 or 3 PCLKB
0008 9436h ~ S12AD2 A/D Data Register 11 ADDR11 16 16 2 or 3 PCLKB
0008 947Ah  S12AD2 A/D Disconnection Detection Control Register ADDISCR 8 8 2 or 3 PCLKB
0008 9480h S12AD2 A/D Group Scan Priority Control Register ADGSPCR 16 16 2 or 3 PCLKB
0008 9484h  S12AD2 A/D Data Duplication Register A ADDBLDRA 16 16 2 or 3 PCLKB
0008 9486h  S12AD2 A/D Data Duplication Register B ADDBLDRB 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) (18/37)
Module Register Number of Number of Access Cycles

Address Symbol Register Name Symbol Access Size

0008 CO9Ah  PORTD Open Drain Control Register 0 ODRO 8 8,16 2 or 3 PCLKB
0008 C09Bh  PORTD Open Drain Control Register 1 ODR1 8 8,16 2 or 3 PCLKB
0008 C09Ch  PORTE Open Drain Control Register 0 ODRO 8 8,16 2 or 3 PCLKB
0008 C09Dh  PORTE Open Drain Control Register 1 ODR1 8 8,16 2 or 3 PCLKB
0008 COCOh  PORTO Pull-Up Control Register PCR 8 8 2 or 3 PCLKB
0008 COC1th  PORT1 Pull-Up Control Register PCR 8 8 2 or 3 PCLKB
0008 COC2h PORT2 Pull-Up Control Register PCR 8 8 2 or 3 PCLKB
0008 COC3h  PORT3 Pull-Up Control Register PCR 8 8 2 or 3 PCLKB
0008 COC4h PORT4 Pull-Up Control Register PCR 8 8 2 or 3 PCLKB
0008 COC5h  PORT5 Pull-Up Control Register PCR 8 8 2 or 3 PCLKB
0008 COC6h PORT6 Pull-Up Control Register PCR 8 8 2 or 3 PCLKB
0008 COC7h  PORT7 Pull-Up Control Register PCR 8 8 2 or 3 PCLKB
0008 COC8h PORT8 Pull-Up Control Register PCR 8 8 2 or 3 PCLKB
0008 COC9h  PORT9 Pull-Up Control Register PCR 8 8 2 or 3 PCLKB
0008 COCAh  PORTA Pull-Up Control Register PCR 8 8 2 or 3 PCLKB
0008 COCBh PORTB Pull-Up Control Register PCR 8 8 2 or 3 PCLKB
0008 COCDh PORTD Pull-Up Control Register PCR 8 8 2 or 3 PCLKB
0008 COCEh PORTE Pull-Up Control Register PCR 8 8 2 or 3 PCLKB
0008 COEOh  PORTO Drive Capacity Control Register DSCR 8 8 2 or 3 PCLKB
0008 COE1h  PORT1 Drive Capacity Control Register DSCR 8 8 2 or 3 PCLKB
0008 COE2h  PORT2 Drive Capacity Control Register DSCR 8 8 2 or 3 PCLKB
0008 COE3h  PORT3 Drive Capacity Control Register DSCR 8 8 2 or 3 PCLKB
0008 COE7h  PORT7 Drive Capacity Control Register DSCR 8 8 2 or 3 PCLKB
0008 COE8h  PORT8 Drive Capacity Control Register DSCR 8 8 2 or 3 PCLKB
0008 COESh  PORT9 Drive Capacity Control Register DSCR 8 8 2 or 3 PCLKB
0008 COEAh  PORTA Drive Capacity Control Register DSCR 8 8 2 or 3 PCLKB
0008 COEBh PORTB Drive Capacity Control Register DSCR 8 8 2 or 3 PCLKB
0008 COEDh  PORTD Drive Capacity Control Register DSCR 8 8 2 or 3 PCLKB
0008 COEEh PORTE Drive Capacity Control Register DSCR 8 8 2 or 3 PCLKB
0008 C11Fh  MPC Write-Protect Register PWPR 8 8 2 or 3 PCLKB
0008 C140h  MPC P00 Pin Function Control Register POOPFS 8 8 2 or 3 PCLKB
0008 C141h  MPC P01 Pin Function Control Register PO1PFS 8 8 2 or 3 PCLKB
0008 C142h  MPC P02 Pin Function Control Register PO2PFS 8 8 2 or 3 PCLKB
0008 C148h  MPC P10 Pin Function Control Register P10PFS 8 8 2 or 3 PCLKB
0008 C149h  MPC P11 Pin Function Control Register P11PFS 8 8 2 or 3 PCLKB
0008 C150h  MPC P20 Pin Function Control Register P20PFS 8 8 2 or 3 PCLKB
0008 C151th  MPC P21 Pin Function Control Register P21PFS 8 8 2 or 3 PCLKB
0008 C152h  MPC P22 Pin Function Control Register P22PFS 8 8 2 or 3 PCLKB
0008 C153h  MPC P23 Pin Function Control Register P23PFS 8 8 2 or 3 PCLKB
0008 C154h  MPC P24 Pin Function Control Register P24PFS 8 8 2 or 3 PCLKB
0008 C158h  MPC P30 Pin Function Control Register P30PFS 8 8 2 or 3 PCLKB
0008 C159h  MPC P31 Pin Function Control Register P31PFS 8 8 2 or 3 PCLKB
0008 C15Ah  MPC P32 Pin Function Control Register P32PFS 8 8 2 or 3 PCLKB
0008 C15Bh  MPC P33 Pin Function Control Register P33PFS 8 8 2 or 3 PCLKB
0008 C160h  MPC P40 Pin Function Control Register P40PFS 8 8 2 or 3 PCLKB
0008 C161h  MPC P41 Pin Function Control Register P41PFS 8 8 2 or 3 PCLKB
0008 C162h  MPC P42 Pin Function Control Register P42PFS 8 8 2 or 3 PCLKB
0008 C163h  MPC P43 Pin Function Control Register P43PFS 8 8 2 or 3 PCLKB
0008 C164h  MPC P44 Pin Function Control Register P44PFS 8 8 2 or 3 PCLKB
0008 C165h  MPC P45 Pin Function Control Register P45PFS 8 8 2 or 3 PCLKB
0008 C166h  MPC P46 Pin Function Control Register P46PFS 8 8 2 or 3 PCLKB
0008 C167h  MPC P47 Pin Function Control Register P47PFS 8 8 2 or 3 PCLKB
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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) (31/37)
Module Register Number of Number of Access Cycles

Address Symbol Register Name Symbol Bits Access Size ICLK>PCLK

000C 15A0h  MTU9 Timer General Register E TGRE 16 16, 32 4 or 5 PCLKA
000C 15A2h  MTU9 Timer General Register F TGRF 16 16 4 or 5 PCLKA
000C 15A4h  MTU9 Timer Interrupt Enable Register 2 TIER2 8 8,16 4 or 5 PCLKA
000C 15A6h  MTU9 Timer Buffer Operation Transfer Mode Register TBTM 8 8 4 or 5 PCLKA
000C 15A8h  MTU9 Timer Control Register 2 TCR2 8 8 4 or 5 PCLKA
000C 1A00h  MTU6 Timer Control Register TCR 8 8, 16, 32 4 or 5 PCLKA
000C 1A01h  MTU7 Timer Control Register TCR 8 8 4 or 5 PCLKA
000C 1A02h  MTU6 Timer Mode Register 1 TMDR1 8 8,16 4 or 5 PCLKA
000C 1A03h  MTU7 Timer Mode Register 1 TMDR1 8 8 4 or 5 PCLKA
000C 1A04h  MTU6 Timer 1/O Control Register H TIORH 8 8, 16, 32 4 or 5 PCLKA
000C 1A05h  MTU6 Timer 1/O Control Register L TIORL 8 8 4 or 5 PCLKA
000C 1A06h  MTU7 Timer 1/O Control Register H TIORH 8 8,16 4 or 5 PCLKA
000C 1A07h  MTU7 Timer 1/O Control Register L TIORL 8 8 4 or 5 PCLKA
000C 1A08h  MTU6 Timer Interrupt Enable Register TIER 8 8,16 4 or 5 PCLKA
000C 1A09h  MTU7 Timer Interrupt Enable Register TIER 8 8 4 or 5 PCLKA
000C 1AOAh  MTU Timer Output Master Enable Register B TOERB 8 8 4 or 5 PCLKA
000C 1AODh  MTU Timer Gate Control Register TGCRB 8 8 4 or 5 PCLKA
000C 1AOEh  MTU Timer Output Control Register 1B TOCR1B 8 8,16 4 or 5 PCLKA
000C 1AOFh  MTU Timer Output Control Register 2B TOCR2B 8 8 4 or 5 PCLKA
000C 1A10h  MTU6 Timer Counter TCNT 16 16, 32 4 or 5 PCLKA
000C 1A12h  MTU7 Timer Counter TCNT 16 16 4 or 5 PCLKA
000C 1A14h  MTU Timer Period Data Register B TCDRB 16 16, 32 4 or 5 PCLKA
000C 1A16h  MTU Timer Dead Time Data Register B TDDRB 16 16 4 or 5 PCLKA
000C 1A18h  MTU6 Timer General Register A TGRA 16 16, 32 4 or 5 PCLKA
000C 1A1Ah  MTU6 Timer General Register B TGRB 16 16 4 or 5 PCLKA
000C 1A1Ch MTU7 Timer General Register A TGRA 16 16, 32 4 or 5 PCLKA
000C 1A1Eh  MTU7 Timer General Register B TGRB 16 16 4 or 5 PCLKA
000C 1A20h  MTU Timer Subcounters B TCNTSB 16 16, 32 4 or 5 PCLKA
000C 1A22h  MTU Timer Period Buffer Register B TCBRB 16 16 4 or 5 PCLKA
000C 1A24h  MTU6 Timer General Register C TGRC 16 16, 32 4 or 5 PCLKA
000C 1A26h  MTU6 Timer General Register D TGRD 16 16 4 or 5 PCLKA
000C 1A28h MTU7 Timer General Register C TGRC 16 16, 32 4 or 5 PCLKA
000C 1A2Ah  MTU7 Timer General Register D TGRD 16 16 4 or 5 PCLKA
000C 1A2Ch MTU6 Timer Status Register TSR 8 8,16 4 or 5 PCLKA
000C 1A2Dh  MTU7 Timer Status Register TSR 8 8 4 or 5 PCLKA
000C 1A30h MTU Timer Interrupt Skipping Set Register 1B TITCR1B 8 8,16 4 or 5 PCLKA
000C 1A31h  MTU Timer Interrupt Skipping Counters 1B TITCNT1B 8 8 4 or 5 PCLKA
000C 1A32h MTU Timer Buffer Transfer Set Register B TBTERB 8 8 4 or 5 PCLKA
000C 1A34h  MTU Timer Dead Time Enable Register B TDERB 8 8 4 or 5 PCLKA
000C 1A36h MTU Timer Output Level Buffer Register B TOLBRB 8 8 4 or 5 PCLKA
000C 1A38h  MTU6 Timer Buffer Operation Transfer Mode Register TBTM 8 8,16 4 or 5 PCLKA
000C 1A39h  MTU7 Timer Buffer Operation Transfer Mode Register TBTM 8 8 4 or 5 PCLKA
000C 1A3Ah  MTU Timer Interrupt Skipping Mode Register B TITMRB 8 8 4 or 5 PCLKA
000C 1A3Bh MTU Timer Interrupt Skipping Set Register 2B TITCR2B 8 8 4 or 5 PCLKA
000C 1A3Ch MTU Timer Interrupt Skipping Counters 2B TITCNT2B 8 8 4 or 5 PCLKA
000C 1A40h  MTU7 Timer A/D Converter Start Request Control Register TADCR 16 16 4 or 5 PCLKA
000C 1A44h  MTU7 Timer A/D Converter Start Request Cycle Set Register A TADCORA 16 16, 32 4 or 5 PCLKA
000C 1A46h  MTU7 Timer A/D Converter Start Request Cycle Set Register B TADCORB 16 16 4 or 5 PCLKA
000C 1A48h  MTU7 Timer A/D Converter Start Request Cycle Set Buffer TADCOBRA 16 16, 32 4 or 5 PCLKA

Register A
000C 1A4Ah  MTU7 Timer A/D Converter Start Request Cycle Set Buffer TADCOBRB 16 16 4 or 5 PCLKA
Register B
000C 1A4Ch MTU6 Timer Control Register 2 TCR2 8 8 4 or 5 PCLKA
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5. Electrical Characteristics

5.2.3

Figure 5.14 to Figure 5.17 show the output characteristics of the large current ports.

Standard I/0O Pin Output Characteristics (3)

lon/loL[mA]

lon/loL Vs Von/Vor

Vec=5.5V

Vec=56.0V

Vec =27V

Vec =27V

///

Vec=5.0V

__—— —

|

Vec=5.5V

1.0 2.0

3.0 4.0

VonlVo[V]

5.0 6.0

Figure 5.14 Vou/VoL and Igy/lg. Voltage Characteristics of Large Current Ports at T, = 25°C (Reference Data)
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60
Ta = -40°C]
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<
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- '20 7
a0 |T2=85C ‘—/,/
Ta =25°C
Ta =-40°C //
-60
0.0 0.5 1.0 1.5 2.0 2.5 3.0
Von/VoL[V]
Figure 5.15 Vou/VoL and Ign/loL Temperature Characteristics of Large Current Ports at VCC =2.7 V

(Reference Data)
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Figure 5.16 Von/VoL and lgy/lo. Temperature Characteristics of Large Current Ports at VCC = 5.0 V
(Reference Data)
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Figure 5.17 Von/VoL and lgy/lg. Temperature Characteristics of Large Current Ports at VCC =5.5V
(Reference Data)
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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

5.3.5

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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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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Figure 5.53 lllustration of A/D Converter Characteristic Terms

Absolute accuracy

Absolute accuracy is the difference between output code based on the theoretical A/D conversion characteristics, and the
actual A/D conversion result. When measuring absolute accuracy, the voltage at the midpoint of the width of analog
input voltage (1-LSB width), that can meet the expectation of outputting an equal code based on the theoretical A/D
conversion characteristics, is used as an analog input voltage. For example, if 12-bit resolution is used and if reference
voltage (AVCCn (n =0 to 2)) is 3.072 V, then 1-LSB width becomes 0.75 mV, and 0 mV, 0.75 mV, 1.5 mV, ... are used as
analog input voltages.

If analog input voltage is 6 mV, absolute accuracy = +5 LSB means that the actual A/D conversion result is in the range
of 003h to 00Dh though an output code, 008h, can be expected from the theoretical A/D conversion characteristics.

Integral nonlinearity error (INL)
Integral nonlinearity error is the maximum deviation between the ideal line when the measured offset and full-scale
errors are zeroed, and the actual output code.
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59 Oscillation Stop Detection Timing

Table 5.38 Oscillation Stop Detection Timing
Conditions: VCC=2.7Vto 5.5V, AVCCO =AVCC1=AVCC2=VREF=VCCt05.5V, VSS =AVSS0=AVSS1=AVSS2=0V,

Ta =-40 to +85°C
ltem Symbol Min. Typ. Max. Unit Test Conditions
— 1 ms Figure 5.60

Detection time tar

Main clock ‘ ’ ‘ ’ ‘ ’} Main clock \ l \ ‘ \ l](

P ‘T’
r

tdr
/ OSTDSR.OSTDF 7l

OSTDSR.OSTDF 1

Low-speed clock / \ / \ ’ PLL clock \NVV\NV\,UV\_I_\_I_\_I_\_I_\
e VUL e WML LU

When the main clock is selected
When the PLL clock is selected

Figure 5.60 Oscillation Stop Detection Timing
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Appendix 1. Package Dimensions

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

JEITA Package Code 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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RX24T Group Appendix 1. Package Dimensions

JEITA Package Code [ RENESAS Code | Previous Code [ MASS[Typ.] |
P-LQFP80-14x14-0.65 PLQP0080JA-A FP-80W / FP-80WV 0.6g

Hp

1
D
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O

2

HHHHHAHAAAAAAAAAAAAA

NOTEE)
1. DIMENSIONS "#1" AND "#2"
DO NOT INCLUDE MOLD FLASH.
2. DIMENSION "#3" DOES NOT
INCLUDE TRIM OFFSET.

by
by

Reference Dimension in Millimeters
Symbel | Min [ Nom | Max
D [13.9]14.0] 141
E [13.9]14.0] 141
A | —[14] —
Hp | 15.8 | 16.0 | 16.2

Q He | 15.8 | 16.0| 16.2
CEEREREEEERRERERELL: AL
| 20 A1 [0.05] 0.1 |0.15

Z Index mark bp 0.27 | 0.32 | 0.37

C
c

Terminal cross section

Ze

HHHHHHHHHHHHHHEHHEEE

8

. ! br | — (030 —
< < :i” 94 c | 0.09 0.145] 0.20
= AEVIEE i c1 0.125

AT it : A o oes|

L— L — | — 013

. Aly]s] \ab Detail F _— ); — | — 1 0.10

. > (5] ® Zo | — |0.825] —

Ze | — |0.825] —

L |0.35] 0.5 |0.65

Lt | —]10] —

Figure B 80-Pin LQFP (PLQPO080JA-A)
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Notice

1. Descriptions of circuits, software and other related information in this document are provided only to illustrate the operation of semiconductor products and application examples. You are fully responsible for
the incorporation or any other use of the circuits, software, and information in the design of your product or system. Renesas Electronics disclaims any and all liability for any losses and damages incurred by
you or third parties arising from the use of these circuits, software, or information.

2. Renesas Electronics hereby expressly disclaims any warranties against and liability for infringement or any other disputes involving patents, copyrights, or other intellectual property rights of third parties, by or
arising from the use of Renesas Electronics products or technical information described in this document, including but not limited to, the product data, drawing, chart, program, algorithm, application
examples.

3. No license, express, implied or otherwise, is granted hereby under any patents, copyrights or other intellectual property rights of Renesas Electronics or others.

4. You shall not alter, modify, copy, or otherwise misappropriate any Renesas Electronics product, whether in whole or in part. Renesas Electronics disclaims any and all liability for any losses or damages
incurred by you or third parties arising from such alteration, modification, copy or otherwise misappropriation of Renesas Electronics products.

5. Renesas Electronics products are classified according to the following two quality grades: "Standard" and "High Quality". The intended applications for each Renesas Electronics product depends on the
product's quality grade, as indicated below.

"Standard": Computers; office equipment; communications equipment; test and measurement equipment; audio and visual equipment; home electronic appliances; machine tools; personal electronic
equipment; and industrial robots etc.

"High Quality": Transportation equipment (automobiles, trains, ships, etc.); traffic control (traffic lights); large-scale communication equipment; key financial terminal systems; safety control equipment; etc.

Renesas Electronics products are neither intended nor authorized for use in products or systems that may pose a direct threat to human life or bodily injury (artificial life support devices or systems, surgical

implantations etc.), or may cause serious property damages (space and undersea repeaters; nuclear power control systems; aircraft control systems; key plant systems; military equipment; etc.). Renesas

Electronics disclaims any and all liability for any damages or losses incurred by you or third parties arising from the use of any Renesas Electronics product for which the product is not intended by Renesas

Electronics.

6. When using the Renesas Electronics products, refer to the latest product information (data sheets, user’'s manuals, application notes, "General Notes for Handling and Using Semiconductor Devices" in the
reliability handbook, etc.), and ensure that usage conditions are within the ranges specified by Renesas Electronics with respect to maximum ratings, operating power supply voltage range, heat radiation
characteristics, installation, etc. Renesas Electronics disclaims any and all liability for any malfunctions or failure or accident arising out of the use of Renesas Electronics products beyond such specified
ranges.

7. Although Renesas Electronics endeavors to improve the quality and reliability of Renesas Electronics products, semiconductor products have specific characteristics such as the occurrence of failure at a
certain rate and malfunctions under certain use conditions. Further, Renesas Electronics products are not subject to radiation resistance design. Please ensure to implement safety measures to guard them
against the possibility of bodily injury, injury or damage caused by fire, and social damage in the event of failure or malfunction of Renesas Electronics products, such as safety design for hardware and
software including but not limited to redundancy, fire control and malfunction prevention, appropriate treatment for aging degradation or any other appropriate measures by your own responsibility as warranty
for your products/system. Because the evaluation of microcomputer software alone is very difficult and not practical, please evaluate the safety of the final products or systems manufactured by you.

8. Please contact a Renesas Electronics sales office for details as to environmental matters such as the environmental compatibility of each Renesas Electronics product. Please investigate applicable laws and
regulations that regulate the inclusion or use of controlled substances, including without limitation, the EU RoHS Directive carefully and sufficiently and use Renesas Electronics products in compliance with all
these applicable laws and regulations. Renesas Electronics disclaims any and all liability for damages or losses occurring as a result of your noncompliance with applicable laws and regulations.

9. Renesas Electronics products and technologies shall not be used for or incorporated into any products or systems whose manufacture, use, or sale is prohibited under any applicable domestic or foreign laws
or regulations. You shall not use Renesas Electronics products or technologies for (1) any purpose relating to the development, design, manufacture, use, stockpiling, etc., of weapons of mass destruction,
such as nuclear weapons, chemical weapons, or biological weapons, or missiles (including unmanned aerial vehicles (UAVs)) for delivering such weapons, (2) any purpose relating to the development,
design, manufacture, or use of conventional weapons, or (3) any other purpose of disturbing international peace and security, and you shall not sell, export, lease, transfer, or release Renesas Electronics
products or technologies to any third party whether directly or indirectly with knowledge or reason to know that the third party or any other party will engage in the activities described above. When exporting,
selling, transferring, etc., Renesas Electronics products or technologies, you shall comply with any applicable export control laws and regulations promulgated and administered by the governments of the
countries asserting jurisdiction over the parties or transactions.

10. Please acknowledge and agree that you shall bear all the losses and damages which are incurred from the misuse or violation of the terms and conditions described in this document, including this notice,
and hold Renesas Electronics harmless, if such misuse or violation results from your resale or making Renesas Electronics products available any third party.

11. This document shall not be reprinted, reproduced or duplicated in any form, in whole or in part, without prior written consent of Renesas Electronics.

12. Please contact a Renesas Electronics sales office if you have any questions regarding the information contained in this document or Renesas Electronics products.

(Note 1) “Renesas Electronics” as used in this document means Renesas Electronics Corporation and also includes its majority-owned subsidiaries.

(Note 2) "Renesas Electronics product(s)" means any product developed or manufactured by or for Renesas Electronics.

(Rev.3.0-1 November 2016)
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