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Welcome to E-XFL.COM

What is "Embedded - Microcontrollers"?

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

Applications of "Embedded -
Microcontrollers"

Embedded microcontrollers are used in virtually every
sector of electronics, providing the necessary control and
processing power for a multitude of applications. In
consumer electronics, they manage the operations of
smartphones, home appliances, and wearable devices. In
automotive systems, microcontrollers control engine
functions, safety features, and infotainment systems.
Industrial applications rely on microcontrollers for
automation, robotics, and process control. Additionally,
microcontrollers are integral in medical devices, handling
functions such as monitoring, diagnostics, and control of
therapeutic equipment. Their versatility and
programmability make them essential components in
creating efficient, responsive, and intelligent electronic
systems.

Common Subcategories of "Embedded -
Microcontrollers"

Embedded microcontrollers can be categorized based on
their architecture, performance, and application focus.
Common subcategories include 8-bit, 16-bit, and 32-bit
microcontrollers, differentiated by their processing power
and memory capacity. 8-bit microcontrollers are typically
used in simple applications like basic control systems and
small devices. 16-bit microcontrollers offer a balance
between performance and complexity, suitable for
medium-scale applications like industrial automation. 32-
bit microcontrollers provide high performance and are
used in complex applications requiring advanced
processing, such as automotive systems and sophisticated
consumer electronics. Each subcategory serves a specific
range of applications, providing tailored solutions for
different performance and complexity needs.

Types of "Embedded - Microcontrollers"

There are various types of embedded microcontrollers,
each designed to meet specific application requirements.
General-purpose microcontrollers are versatile and used in
a wide range of applications, offering a balance of
performance, memory, and peripheral options. Special-
purpose microcontrollers are tailored for specific tasks,
such as automotive controllers, which include features like
built-in motor control peripherals and automotive-grade
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Figure 1.5 Pin Assignment of the 80-Pin LQFP 
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80 AVCC 

81 VREF 

82 AVSS 

83 P63 AN3 

84 P62 AN2 

85 P61 AN1 

86 P60 AN0 

87 P55 AN11 

88 P54 AN10 

89 P53 AN9 

90 P52 AN8 

91 P51 AN7 

92 P50 AN6 

93 P47 AN103/ 
CVREFH 

94 P46 AN102 

95 P45 AN101 

96 P44 AN100 

97 P43 AN003/ 
CVREFL 

98 P42 AN002 

99 P41 AN001 

100 P40 AN000 

101 AVCC0 

102 VREFH0 

103 VREFL0 

104 AVSS0 

105 P82 MTIC5U SCK2-B 

106 P81 MTIC5V TXD2-B 

107 P80 MTIC5W RXD2-B 

108 WDTOVF# 

109 P11 MTCLKC-B IRQ1-A 

110 P10 MTCLKD-B IRQ0-A 

111 TRST# 

112 TMS

Table 1.4 List of Pins and Pin Functions (112-Pin LQFP) (3 / 3)

Pin No.
(112-Pin 
LQFP)

Power Supply
Clock
System Control I/O Port Analog Timer

Communi-
cation Interrupt POE Debugging
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77 P60 AN0 

78 P55 AN11 

79 P54 AN10 

80 P53 AN9 

81 P52 AN8 

82 P51 AN7 

83 P50 AN6 

84 P47 AN103/ 
CVREFH 

85 P46 AN102 

86 P45 AN101 

87 P44 AN100 

88 P43 AN003/ 
CVREFL 

89 P42 AN002 

90 P41 AN001 

91 P40 AN000 

92 AVCC0 

93 VREFH0 

94 VREFL0 

95 AVSS0 

96 P82 MTIC5U SCK2-B 

97 P81 MTIC5V TXD2-B 

98 P80 MTIC5W RXD2-B 

99 P11 MTCLKC-B IRQ1-A 

100 P10 MTCLKD-B IRQ0-A

Table 1.5 List of Pins and Pin Functions (100-Pin LQFP) (3 / 3)

Pin No.
(80-Pin 
LQFP)

Power Supply
Clock
System Control I/O Port Analog Timer

Communi-
cation Interrupt POE Debugging
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Table 1.6 List of Pins and Pin Functions (80-Pin LQFP) (1 / 3)

Pin No.
(80-Pin 
LQFP)

Power Supply
Clock
System Control I/O Port Analog Timer

Communi-
cation Interrupt POE Debugging

1 EMLE 

2 VSS 

3 MDE 

4 VCL 

5 MD1 

6 MD0 

7 PE4 MTCLKC-C IRQ1-B POE10#-B 

8 PE3 MTCLKD-C IRQ2-A POE11# 

9 RES# 

10 XTAL 

11 VSS 

12 EXTAL 

13 VCC 

14 PE2 NMI POE10#-A 

15 PE0 CRX-C 

16 PD7 GTIOC0A-B CTX-C TRST# 

17 PD6 GTIOC0B-B TMS 

18 PD5 GTIOC1A-B RXD1 TDI 

19 PD4 GTIOC1B-B SCK1 TCK 

20 PD3 GTIOC2A-B TXD1 TDO 

21 PB7 SCK2-A 

22 PB6 CRX-A/ 
RXD2-A 

23 PB5 CTX-A/ 
TXD2-A 

24 PLLVCC 

25 PB4 GTETRG IRQ3 POE8# 

26 PLLVSS 

27 PB3 MTIOC0A-A SCK0 

28 PB2 MTIOC0B-A TXD0/SDA 

29 PB1 MTIOC0C RXD0/SCL 

30 PB0 MTIOC0D MOSI-B 

31 PA3 MTIOC2A SSL0-B 

32 PA2 MTIOC2B SSL1-B 

33 VCC 

34 P96 IRQ4 POE4# 

35 VSS 

36 P95 MTIOC6B 

37 P94 MTIOC7A 

38 P93 MTIOC7B 

39 P92 MTIOC6D 

40 P91 MTIOC7C 

41 P76 MTIOC4D/ 
GTIOC2B-A 
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Table 1.7 List of Pins and Pin Functions (80-Pin LQFP: R5F562TxGDFF) (1 / 3)

Pin No.
(80-Pin
LQFP)

Power Supply
Clock
System Control I/O Port Analog Timer Communication Interrupt POE Debugging

1 EMLE

2 VSS

3 MDE

4 VCL

5 MD1

6 MD0

7 PE4 MTCLKC-C IRQ1-B POE10#-B

8 PE3 MTCLKD-C IRQ2-A POE11#

9 RES#

10 XTAL

11 VSS

12 EXTAL

13 VCC

14 PE2 NMI POE10#-A

15 PD7 GTIOC0A-B TRST#

16 PD6 GTIOC0B-B TMS

17 PD5 GTIOC1A-B RXD1 TDI

18 PD4 GTIOC1B-B SCK1 TCK

19 PD3 GTIOC2A-B TXD1 TDO

20 PD2 GTIOC2B-B

21 PB7 SCK2-A

22 PB6 CRX-A/ RXD2-A

23 PB5 CTX-A/ TXD2-A

24 PLLVCC

25 PB4 GTETRG IRQ3 POE8#

26 PLLVSS

27 PB3 MTIOC0A-A SCK0

28 PB2 MTIOC0B-A TXD0/SDA

29 PB1 MTIOC0C RXD0/SCL

30 PB0 MTIOC0D

31 PA5 ADTRG1#-A  MTIOC1A

32 PA3 MTIOC2A

33 VCC

34 P96 IRQ4 POE4#

35 VSS

36 P95 MTIOC6B

37 P94 MTIOC7A

38 P93 MTIOC7B

39 P92 MTIOC6D

40 P91 MTIOC7C

41 P90 MTIOC7D
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2. CPU
The RX CPU has sixteen general-purpose registers, nine control registers, and one accumulator used for DSP 

instructions.

Figure 2.1 Register Set of the CPU

Note: * The stack pointer (SP) can be the interrupt stack pointer (ISP) or user stack pointer (USP), 
according to the value of the U bit in the PSW register.

USP (User stack pointer)

ISP (Interrupt stack pointer)

INTB (Interrupt table register)

PC (Program counter)

PSW (Processor status word)

BPC (Backup PC)

BPSW (Backup PSW)

FINTV (Fast interrupt vector register)

FPSW (Floating-point status word)

R15

R14

R13

R12

R11

R10

R9

R8

R7

R6

R5

R4

R3

R2

R1

R0  (SP) *

General-purpose register

Control register

b31 b0

b31 b0

DSP instruction register

b63 b0

                            ACC (Accumulator)
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0008 8383h RSPI RSPI status register SPSR 8 8 2, 3 PCLK*3

0008 8384h RSPI RSPI data register SPDR 16, 32 16, 32 2, 3 PCLK*3

0008 8388h RSPI RSPI sequence control register SPSCR 8 8 2, 3 PCLK*3

0008 8389h RSPI RSPI sequence status register SPSSR 8 8 2, 3 PCLK*3

0008 838Ah RSPI RSPI bit rate register SPBR 8 8 2, 3 PCLK*3

0008 838Bh RSPI RSPI data control register SPDCR 8 8 2, 3 PCLK*3

0008 838Ch RSPI RSPI clock delay register SPCKD 8 8 2, 3 PCLK*3

0008 838Dh RSPI RSPI slave select negation delay register SSLND 8 8 2, 3 PCLK*3

0008 838Eh RSPI RSPI next-access delay register SPND 8 8 2, 3 PCLK*3

0008 838Fh RSPI RSPI control register 2 SPCR2 8 8 2, 3 PCLK*3

0008 8390h RSPI RSPI command register 0 SPCMD0 16 16 2, 3 PCLK*3

0008 8392h RSPI RSPI command register 1 SPCMD1 16 16 2, 3 PCLK*3

0008 8394h RSPI RSPI command register 2 SPCMD2 16 16 2, 3 PCLK*3

0008 8396h RSPI RSPI command register 3 SPCMD3 16 16 2, 3 PCLK*3

0008 8398h RSPI RSPI command register 4 SPCMD4 16 16 2, 3 PCLK*3

0008 839Ah RSPI RSPI command register 5 SPCMD5 16 16 2, 3 PCLK*3

0008 839Ch RSPI RSPI command register 6 SPCMD6 16 16 2, 3 PCLK*3

0008 839Eh RSPI RSPI command register 7 SPCMD7 16 16 2, 3 PCLK*3

0008 9000h S12AD0 A/D control register ADCSR 8 8 2, 3 PCLK*3

0008 9004h S12AD0 A/D channel select register ADANS 16 16 2, 3 PCLK*3

0008 900Ah S12AD0 A/D programmable gain amplifier register ADPG 16 16 2, 3 PCLK*3

0008 900Eh S12AD0 A/D control extended register ADCER 16 16 2, 3 PCLK*3

0008 9010h S12AD0 A/D start trigger select register ADSTRGR 16 16 2, 3 PCLK*3

0008 9012h S12AD Comparator operating mode select register 0 ADCMPMD0 16 16 2, 3 PCLK*3

0008 9014h S12AD Comparator operating mode select register 1 ADCMPMD1 16 16 2, 3 PCLK*3

0008 9016h S12AD Comparator filter mode register 0 ADCMPNR0 16 16 2, 3 PCLK*3

0008 9018h S12AD Comparator filter mode register 1 ADCMPNR1 16 16 2, 3 PCLK*3

0008 901Ah S12AD Comparator detection flag register ADCMPFR 8 8 2, 3 PCLK*3

0008 901Ch S12AD Comparator interrupt select register ADCMPSEL 16 16 2, 3 PCLK*3

0008 901Eh S12AD0 A/D data register Diag ADRD 16 16 2, 3 PCLK*3

0008 9020h S12AD0 A/D data register 0A ADDR0A 16 16 2, 3 PCLK*3

0008 9022h S12AD0 A/D data register 1 ADDR1 16 16 2, 3 PCLK*3

0008 9024h S12AD0 A/D data register 2 ADDR2 16 16 2, 3 PCLK*3

0008 9026h S12AD0 A/D data register 3 ADDR3 16 16 2, 3 PCLK*3

0008 9030h S12AD0 A/D data register 0B ADDR0B 16 16 2, 3 PCLK*3

0008 9060h S12AD0 A/D sampling state register ADSSTR 8 8 2, 3 PCLK*3

0008 9080h S12AD1 A/D control register ADCSR 8 8 2, 3 PCLK*3

0008 9084h S12AD1 A/D channel select register ADANS 16 16 2, 3 PCLK*3

0008 908Ah S12AD1 A/D programmable gain amplifier register ADPG 16 16 2, 3 PCLK*3

0008 908Eh S12AD1 A/D control extended register ADCER 16 16 2, 3 PCLK*3

0008 9090h S12AD1 A/D start trigger select register ADSTRGR 16 16 2, 3 PCLK*3

0008 909Eh S12AD1 A/D data register Diag ADRD 16 16 2, 3 PCLK*3

0008 90A0h S12AD1 A/D data register 0A ADDR0A 16 16 2, 3 PCLK*3

0008 90A2h S12AD1 A/D data register 1 ADDR1 16 16 2, 3 PCLK*3

Table 4.1 List of I/O Registers (Address Order) (11 / 25)

Address
Module 
Abbreviation Register Name

Register 
Abbreviation

Number 
of Bits

Access 
Size

Number of 
Access 
Cycles
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0009 4019h LIN0 Data 2 buffer register L0DB2 8 8, 16, 32 2, 3 PCLK*3

0009 401Ah LIN0 Data 3 buffer register L0DB3 8 8, 16, 32 2, 3 PCLK*3

0009 401Bh LIN0 Data 4 buffer register L0DB4 8 8, 16, 32 2, 3 PCLK*3

0009 401Ch LIN0 Data 5 buffer register L0DB5 8 8, 16, 32 2, 3 PCLK*3

0009 401Dh LIN0 Data 6 buffer register L0DB6 8 8, 16, 32 2, 3 PCLK*3

0009 401Eh LIN0 Data 7 buffer register L0DB7 8 8, 16, 32 2, 3 PCLK*3

0009 401Fh LIN0 Data 8 buffer register L0DB8 8 8, 16, 32 2, 3 PCLK*3

000C 1200h MTU3 Timer control register TCR 8 8, 16, 32 5 ICLK

000C 1201h MTU4 Timer control register TCR 8 8 5 ICLK

000C 1202h MTU3 Timer mode register 1 TMDR1 8 8, 16 5 ICLK

000C 1203h MTU4 Timer mode register 1 TMDR1 8 8 5 ICLK

000C 1204h MTU3 Timer I/O control register H TIORH 8 8, 16, 32 5 ICLK

000C 1205h MTU3 Timer I/O control register L TIORL 8 8 5 ICLK

000C 1206h MTU4 Timer I/O control register H TIORH 8 8, 16 5 ICLK

000C 1207h MTU4 Timer I/O control register L TIORL 8 8 5 ICLK

000C 1208h MTU3 Timer interrupt enable register TIER 8 8, 16 5 ICLK

000C 1209h MTU4 Timer interrupt enable register TIER 8 8 5 ICLK

000C 120Ah MTU Timer output master enable register A TOERA 8 8 5 ICLK

000C 120Dh MTU Timer gate control register A TGCRA 8 8 5 ICLK

000C 120Eh MTU Timer output control register 1A TOCR1A 8 8, 16 5 ICLK

000C 120Fh MTU Timer output control register 2A TOCR2A 8 8 5 ICLK

000C 1210h MTU3 Timer counter TCNT 16 16, 32 5 ICLK

000C 1212h MTU4 Timer counter TCNT 16 16 5 ICLK

000C 1214h MTU Timer cycle data register A TCDRA 16 16, 32 5 ICLK

000C 1216h MTU Timer dead time data register A TDDRA 16 16 5 ICLK

000C 1218h MTU3 Timer general register A TGRA 16 16, 32 5 ICLK

000C 121Ah MTU3 Timer general register B TGRB 16 16 5 ICLK

000C 121Ch MTU4 Timer general register A TGRA 16 16, 32 5 ICLK

000C 121Eh MTU4 Timer general register B TGRB 16 16 5 ICLK

000C 1220h MTU Timer subcounter A TCNTSA 16 16, 32 5 ICLK

000C 1222h MTU Timer cycle buffer register A TCBRA 16 16 5 ICLK

000C 1224h MTU3 Timer general register C TGRC 16 16, 32 5 ICLK

000C 1226h MTU3 Timer general register D TGRD 16 16 5 ICLK

000C 1228h MTU4 Timer general register C TGRC 16 16, 32 5 ICLK

000C 122Ah MTU4 Timer general register D TGRD 16 16 5 ICLK

000C 122Ch MTU3 Timer status register TSR 8 8, 16 5 ICLK

000C 122Dh MTU4 Timer status register TSR 8 8 5 ICLK

000C 1230h MTU Timer interrupt skipping set register 1A TITCR1A 8 8, 16 5 ICLK

000C 1231h MTU Timer interrupt skipping counter 1A TITCNT1A 8 8 5 ICLK

000C 1232h MTU Timer buffer transfer set register A TBTERA 8 8 5 ICLK

000C 1234h MTU Timer dead time enable register A TDERA 8 8 5 ICLK

000C 1236h MTU Timer output level buffer register A TOLBRA 8 8 5 ICLK

000C 1238h MTU3 Timer buffer operation transfer mode register TBTM 8 8, 16 5 ICLK

000C 1239h MTU4 Timer buffer operation transfer mode register TBTM 8 8 5 ICLK

Table 4.1 List of I/O Registers (Address Order) (16 / 25)

Address
Module 
Abbreviation Register Name

Register 
Abbreviation

Number 
of Bits

Access 
Size

Number of 
Access 
Cycles
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000C 1A39h MTU7 Timer buffer operation transfer mode register TBTM 8 8 5 ICLK

000C 1A3Ah MTU Timer interrupt skipping mode register B TITMRB 8 8 5 ICLK

000C 1A3Bh MTU Timer interrupt skipping set register 2B TITCR2B 8 8 5 ICLK

000C 1A3Ch MTU Timer interrupt skipping counter 2B TITCNT2B 8 8 5 ICLK

000C 1A40h MTU7 Timer A/D converter start request control 
register

TADCR 16 16 5 ICLK

000C 1A44h MTU7 Timer A/D converter start request cycle set 
register A

TADCORA 16 16, 32 5 ICLK

000C 1A46h MTU7 Timer A/D converter start request cycle set 
register B

TADCORB 16 16 5 ICLK

000C 1A48h MTU7 Timer A/D converter start request cycle set 
buffer register A

TADCOBRA 16 16, 32 5 ICLK

000C 1A4Ah MTU7 Timer A/D converter start request cycle set 
buffer register B

TADCOBRB 16 16 5 ICLK

000C 1A50h MTU6 Timer synchronous clear register TSYCR 8 8 5 ICLK

000C 1A60h MTU Timer waveform control register B TWCRB 8 8 5 ICLK

000C 1A70h MTU Timer mode register 2B TMDR2B 8 8 5 ICLK

000C 1A72h MTU6 Timer general register E TGRE 16 16 5 ICLK

000C 1A74h MTU7 Timer general register E TGRE 16 16 5 ICLK

000C 1A76h MTU7 Timer general register F TGRF 16 16 5 ICLK

000C 1A80h MTU Timer start register B TSTRB 8 8, 16 5 ICLK

000C 1A81h MTU Timer synchronous register B TSYRB 8 8 5 ICLK

000C 1A84h MTU Timer read/write enable register B TRWERB 8 8 5 ICLK

000C 1C80h MTU5 Timer counter U TCNTU 16 16, 32 5 ICLK

000C 1C82h MTU5 Timer general register U TGRU 16 16 5 ICLK

000C 1C84h MTU5 Timer control register U TCRU 8 8 5 ICLK

000C 1C86h MTU5 Timer I/O control register U TIORU 8 8 5 ICLK

000C 1C90h MTU5 Timer counter V TCNTV 16 16, 32 5 ICLK

000C 1C92h MTU5 Timer general register V TGRV 16 16 5 ICLK

000C 1C94h MTU5 Timer control register V TCRV 8 8 5 ICLK

000C 1C96h MTU5 Timer I/O control register V TIORV 8 8 5 ICLK

000C 1CA0h MTU5 Timer counter W TCNTW 16 16, 32 5 ICLK

000C 1CA2h MTU5 Timer general register W TGRW 16 16 5 ICLK

000C 1CA4h MTU5 Timer control register W TCRW 8 8 5 ICLK

000C 1CA6h MTU5 Timer I/O control register W TIORW 8 8 5 ICLK

000C 1CB0h MTU5 Timer status register TSR 8 8 5 ICLK

000C 1CB2h MTU5 Timer interrupt enable register TIER 8 8 5 ICLK

000C 1CB4h MTU5 Timer start register TSTR 8 8 5 ICLK

000C 1CB6h MTU5 Timer compare match clear register TCNTCMPCL
R

8 8 5 ICLK

000C 2000h GPT General PWM timer software start register GTSTR 16 8, 16, 32 3 to 5 ICLK*4

000C 2004h GPT General PWM timer hardware source start 
control register

GTHSCR 16 8, 16, 32 3 to 5 ICLK*4

000C 2006h GPT General PWM timer hardware source clear 
control register

GTHCCR 16 8, 16, 32 3 to 5 ICLK*4

000C 2008h GPT General PWM timer hardware start source 
select register

GTHSSR 16 8, 16, 32 3 to 5 ICLK*4

Table 4.1 List of I/O Registers (Address Order) (19 / 25)

Address
Module 
Abbreviation Register Name

Register 
Abbreviation

Number 
of Bits

Access 
Size

Number of 
Access 
Cycles
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Note 1. This register is not supported by the 100-pin LQFP version.
Note 2. This register is not supported by the product without the CAN function.
Note 3. The number of access states depends on the number of divided cycles for clock synchronization (0 to 1 PCLK).
Note 4. Reading the registers takes 3 cycles of ICLK and writing to the registers takes 5 cycles of ICLK.

007F FFBAh FLASH FCU command register FCMDR 16 16 2, 3 PCLK*3

007F FFC8h FLASH FCU processing switching register FCPSR 16 16 2, 3 PCLK*3

007F FFCAh FLASH Data flash blank check control register DFLBCCNT 16 16 2, 3 PCLK*3

007F FFCCh FLASH Flash P/E status register FPESTAT 16 16 2, 3 PCLK*3

007F FFCEh FLASH Data flash blank check status register DFLBCSTAT 16 16 2, 3 PCLK*3

007F FFE8h FLASH Peripheral clock notification register PCKAR 16 16 2, 3 PCLK*3

Table 4.1 List of I/O Registers (Address Order) (25 / 25)

Address
Module 
Abbreviation Register Name

Register 
Abbreviation

Number 
of Bits

Access 
Size

Number of 
Access 
Cycles
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AD0 ADDRB*1 — — — — — —

AD0 ADDRC*1 — — — — — —

AD0 ADDRD*1 — — — — — —

AD0 ADDRE*1 — — — — — —

AD0 ADDRF*1 — — — — — —

AD0 ADDRG*1 — — — — — —

AD0 ADDRH*1 — — — — — —

AD0 ADCSR — ADIE ADST — CH[3:0]

AD0 ADCR — — — — CKS[1:0] MODE[1:0]

AD0 ADSSTR

AD0 ADDIAGR — — — — — — DIAG[1:0]

AD0 ADDRI*1 — — — — — —

AD0 ADDRJ*1 — — — — — —

AD0 ADDRK *1 — — — — — —

AD0 ADDRL*1 — — — — — —

AD0 ADSTRGR — — — ADSTRS[4:0]

AD0 ADDPR DPSEL — — — — — — DPPRC

SCI0 SMR CM CHR PE PM STOP MP CKS[1:0]

SCI0 BRR

SCI0 SCR TIE RIE TE RE MPIE TEIE CKE[1:0]

SCI0 TDR

SCI0 SSR TDRE RDRF ORER FER PER TEND MPB MPBT

SCI0 RDR

SCI0 SCMR BCP2 — — — SDIR SINV — SMIF

SCI0 SEMR — — NFEN ABCS — — — —

SMCI0 SMR GM BLK PE PM (BCP[1:0]) CKS[1:0]

SMCI0 BRR

SMCI0 SCR TIE RIE TE RE MPIE TEIE CKE[1:0]

SMCI0 TDR

SMCI0 SSR TDRE RDRF ORER ERS PER TEND MPB MPBT

SMCI0 RDR

SMCI0 SCMR BCP2 — — — SDIR SINV — SMIF

SCI1 SMR CM CHR PE PM STOP MP CKS[1:0]

SCI1 BRR

SCI1 SCR TIE RIE TE RE MPIE TEIE CKE[1:0]

SCI1 TDR

SCI1 SSR TDRE RDRF ORER FER PER TEND MPB MPBT

SCI1 RDR

SCI1 SCMR BCP2 — — — SDIR SINV — SMIF

Table 4.2 List of I/O Registers (Bit Order) (10 / 30)

Module 
Abbreviation

Register 
Abbreviation

Bit
31/23/15/7

Bit 
30/22/14/6

Bit
29/21/13/5

Bit
28/20/12/4

Bit
27/19/11/3

Bit
26/18/10/2

Bit
25/17/9/1

Bit
24/16/8/0
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SCI1 SEMR — — NFEN ABCS — — — —

SMCI1 SMR GM BLK PE PM (BCP[1:0]) CKS[1:0]

SMCI1 BRR

SMCI1 SCR TIE RIE TE RE MPIE TEIE CKE[1:0]

SMCI1 TDR

SMCI1 SSR TDRE RDRF ORER ERS PER TEND MPB MPBT

SMCI1 RDR

SMCI1 SCMR BCP2 — — — SDIR SINV — SMIF

SCI2 SMR CM CHR PE PM STOP MP CKS[1:0]

SCI2 BRR

SCI2 SCR TIE RIE TE RE MPIE TEIE CKE[1:0]

SCI2 TDR

SCI2 SSR TDRE RDRF ORER FER PER TEND MPB MPBT

SCI2 RDR

SCI2 SCMR BCP2 — — — SDIR SINV — SMIF

SMCI2 SMR GM BLK PE PM (BCP[1:0]) CKS[1:0]

SMCI2 BRR

SMCI2 SCR TIE RIE TE RE MPIE TEIE CKE[1:0]

SMCI2 TDR

SMCI2 SSR TDRE RDRF ORER ERS PER TEND MPB MPBT

SMCI2 RDR

SMCI2 SCMR BCP2 — — — SDIR SINV — SMIF

CRC CRCCR DORCLR — — — — LMS GPS[1:0]

CRC CRCDIR

CRC CRCDOR

RIIC0 ICCR1 ICE IICRST CLO SOWP SCLO SDAO SCLI SDAI

RIIC0 ICCR2 BBSY MST TRS — SP RS ST —

RIIC0 ICMR1 MTWP CKS[2:0] BCWP BC[2:0]

RIIC0 ICMR2 DLCS SDDL[2:0] TMWE TMOH TMOL TMOS

RIIC0 ICMR3 SMBS WAIT RDRFS ACKWP ACKBT ACKBR NF[1:0]

RIIC0 ICFER — SCLE NFE NACKE SALE NALE MALE TMOE

RIIC0 ICSER HOAE — DIDE — GCAE SAR2E SAR1E SAR0E

RIIC0 ICIER TIE TEIE RIE NAKIE SPIE STIE ALIE TMOIE

RIIC0 ICSR1 HOA — DID — GCA AAS2 AAS1 AAS0

RIIC0 ICSR2 TDRE TEND RDRF NACKF STOP START AL TMOF

RIIC0 SARL0 SVA[6:0] SVA0

RIIC0 TMOCNTL

RIIC0 SARU0 — — — — — SVA[1:0] FS

RIIC0 TMOCNTU

RIIC0 SARL1 SVA[6:0] SVA0

RIIC0 SARU1 — — — — — SVA[1:0] FS

RIIC0 SARL2 SVA[6:0] SVA0

RIIC0 SARU2 — — — — — SVA[1:0] FS

RIIC0 ICBRL — — — BRL[4:0]

RIIC0 ICBRH — — — BRH[4:0]

RIIC0 ICDRT

RIIC0 ICDRR

RSPI0 SPCR SPRIE SPE SPTIE SPEIE MSTR MODFEN TXMD SPMS

Table 4.2 List of I/O Registers (Bit Order) (11 / 30)

Module 
Abbreviation

Register 
Abbreviation

Bit
31/23/15/7

Bit 
30/22/14/6

Bit
29/21/13/5

Bit
28/20/12/4

Bit
27/19/11/3

Bit
26/18/10/2

Bit
25/17/9/1

Bit
24/16/8/0
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5.2 DC Characteristics

Table 5.2 DC Characteristics (1) (1 / 3)
Note: Items for which test conditions are not specifically stated in the table below have the same values under conditions 1 to 3.

Condition 1: VCC = PLLVCC = 2.7 to 3.6 V, VSS = PLLVSS = AVSS0 = AVSS = VREFL0 = 0 V
AVCC0 = AVCC = 3.0 to 3.6 V, VREFH0 = 3.0 V to AVCC0, VREF = 3.0 V to AVCC

Condition 2: VCC = PLLVCC = 2.7 to 3.6 V, VSS = PLLVSS = AVSS0 = AVSS = VREFL0 = 0V
AVCC0 = AVCC = 4.0 to 5.5 V, VREFH0 = 4.0 V to AVCC0, VREF = 4.0 V to AVCC

Condition 3: VCC = PLLVCC = 4.0 to 5.5 V, VSS = PLLVSS = AVSS0 = AVSS = VREFL0 = 0V 
AVCC0 = AVCC = 4.0 to 5.5 V, VREFH0 = 4.0 V to AVCC0, VREF = 4.0 V to AVCC
Ta = Topr. Ta is the same under conditions 1 to 3.

Item Symbol Min. Typ. Max. Unit Test Conditions

Schmitt trigger 
input voltage

CAN input pin
IRQ input pin
MTU3 input pin
POE3 input pin
SCI input pin
A/D trigger input pin
NMI input pin
GPT input pin
LIN input pin
RES#

VIH VCC0.8 - VCC+0.3 V

VIL -0.3 - VCC0.2

VT VCC
0.06

- -

RIIC input pin
(IICBus)

VIH VCC0.7 - VCC+0.3

VIL -0.3 - VCC0.3

VT VCC
0.05

- -

Port 4*1

(also usable as an 
analog port)

VIH AVCC0
0.8

- AVCC0 +0.3

VIL - 0.3 - AVCC0 0.2

VT AVCC0
0.06

- -

Ports 5 and 6*1

(also usable as analog 
ports)

VIH AVCC
0.8

- AVCC
+0.3

VIL -0.3 - AVCC
0.2

VT AVCC
0.06

- -

Ports 1 to 3*1

Ports 7 to B*1

Ports D, E, and G*1

VIH VCC0.8 - VCC+0.3

VIL -0.3 - VCC0.2

VT VCC
0.06

- -

Input high voltage 
(except Schmitt 
trigger input pin)

MD pin, EMLE VIH VCC0.9 - VCC+0.3 V

EXTAL
RSPI input pin

VCC0.8 VCC+0.3

RIIC input pin
(SMBus)

2.1 VCC+0.3 Conditions 1 and 2

Input low voltage 
(except Schmitt 
trigger input pin)

MD pin, EMLE VIL -0.3 - VCC0.1 V

EXTAL
RSPI input pin

-0.3 - VCC0.2

RIIC input pin
(SMBus)

-0.3 - 0.8 Conditions 1 and 2



R01DS0096EJ0200 Rev.2.00 Page 112 of 134
Jan 10, 2014

RX62T Group, RX62G Group 5. Electrical Characteristics

Under development Preliminary document
Specifications in this document are tentative and subject to change.

Note: • Note 1: tPcyc: PCLK cycle

Table 5.11 Timing of On-Chip Peripheral Modules (3)
Note:Items for which test conditions are not specifically stated in the table below have the same values under conditions 1 to 3.

Condition 1: VCC = PLLVCC = 2.7 to 3.6 V, VSS = PLLVSS = AVSS0 = AVSS = VREFL0 = 0 V
AVCC0 = AVCC = 3.0 to 3.6 V, VREFH0 = 3.0 V to AVCC0, VREF = 3.0 V to AVCC

Condition 2: VCC = PLLVCC = 2.7 to 3.6 V, VSS = PLLVSS = AVSS0 = AVSS = VREFL0 = 0 V
AVCC0 = AVCC = 4.0 to 5.5 V, VREFH0 = 4.0 V to AVCC0, VREF = 4.0 V to AVCC

Condition 3: VCC = PLLVCC = 4.0 to 5.5 V, VSS = PLLVSS = AVSS0 = AVSS = VREFL0 = 0 V 
AVCC0 = AVCC = 4.0 to 5.5 V, VREFH0 = 4.0 V to AVCC0, VREF = 4.0 V to AVCC
Ta = Topr. Ta is the same under conditions 1 to 3.

Item Symbol Min. Max. Unit
Test 
Conditions

RSPI RSPCK clock cycle Master tSPcyc 4 4096 tPcyc Figure 5.11

Slave 8 4096

RSPCK clock high pulse width Master tSPCKWH (tSpcyc - tSPCKR - 
tSPCKF) / 2-3

- ns

Slave (tSpcyc - tSPCKR - 
tSPCKF) / 2

-

RSPCK clock low pulse width Master tSPCKWL (tSpcyc - tSPCKR - 
tSPCKF) / 2-3

- ns

Slave (tSpcyc - tSPCKR - 
tSPCKF) / 2

-

RSPCK clock rise/fall time Output tSPCKR
tSPCKF

- 5 ns

Input - 1 s

Data input setup time Master tSU 25 - ns Figure 5.12 to 
Figure 5.15

Slave 0 -

Data input hold time Master tH 0 - ns

Slave 20+2tPcyc -

SSL setup time Master tLEAD 1 8 tSPcyc

Slave 4 - tPcyc

SSL hold time Master tLAG 1 8 tSPcyc

Slave 4 - tPcyc

Data output delay time Master tOD - 20 ns

Slave - 3tPcyc
+40

Data output hold time Master tOH 0 - ns

Slave 0 -

Successive transmission delay time Master tTD tSPcyc+2tPcyc 8tSPcyc
+2tPcyc

ns

Slave 4tPcyc -

MOSI, MISO rise/fall time Output tDR
tDF

- 15 ns Figure 5.12 to 
Figure 5.15

Input - 1 s

SSL rise/fall time Output tSSLR
tSSLF

- 15 ns

Input - 1 s

Slave access time tSA - 4 tPcyc Figure 5.12 to 
Figure 5.15

Slave output release time tREL - 3 tPcyc
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Figure 5.15 RSPI Timing (Slave, CPHA = 1)
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Figure 5.21 Voltage Detection Circuit Timing (Vdet1)

Figure 5.22 Voltage Detection Circuit Timing (Vdet2)
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5.7 ROM (Flash Memory for Code Storage) Characteristics

Note 1. Definition of rewrite/erase cycle:
The rewrite/erase cycle is the number of erasing for each block. When the rewrite/erase cycle is n times (n = 1000), erasing can 
be performed n times for each block. For instance, when 256-byte writing is performed 16 times for different addresses in 4-
Kbyte block and then the entire block is erased, the rewrite/erase cycle is counted as one. However, writing to the same address 
for several times as one erasing is not enabled (overwriting is prohibited).

Note 2. The value is obtained from the reliability test.

Table 5.21 ROM (Flash Memory for Code Storage) Characteristics (1)
Note:Items for which test conditions are not specifically stated in the table below have the same values under conditions 1 to 3.

Condition 1: VCC = PLLVCC = 2.7 to 3.6 V, VSS = PLLVSS = AVSS0 = AVSS = VREFL0 = 0 V
AVCC0 = AVCC = 3.0 to 3.6 V, VREFH0 = 3.0 V to AVCC0, VREF = 3.0 V to AVCC

Condition 2: VCC = PLLVCC = 2.7 to 3.6 V, VSS = PLLVSS = AVSS0 = AVSS = VREFL0 = 0 V
AVCC0 = AVCC = 4.0 to 5.5 V, VREFH0 = 4.0 V to AVCC0, VREF = 4.0 V to AVCC

Condition 3: VCC = PLLVCC = 4.0 to 5.5 V, VSS = PLLVSS = AVSS0 = AVSS = VREFL0 = 0 V 
AVCC0 = AVCC = 4.0 to 5.5 V, VREFH0 = 4.0 V to AVCC0, VREF = 4.0 V to AVCC
Temperature range for the programming/erasure operation: 
Ta = Topr. Ta is the same under conditions 1 to 3.

Item Symbol Min. Typ. Max. Unit Test Conditions

Rewrite/erase cycle*1 NPEC 1000 — — Times

Data hold time tDRP 30*2 — — Year Ta = +85C°

Table 5.22 ROM (Flash Memory for Code Storage) Characteristics (2)
Note:Items for which test conditions are not specifically stated in the table below have the same values under conditions 1 to 3.

Condition 1: VCC = PLLVCC = 2.7 to 3.6 V, VSS = PLLVSS = AVSS0 = AVSS = VREFL0 = 0 V
AVCC0 = AVCC = 3.0 to 3.6 V, VREFH0 = 3.0 V to AVCC0, VREF = 3.0 V to AVCC

Condition 2: VCC = PLLVCC = 2.7 to 3.6 V, VSS = PLLVSS = AVSS0 = AVSS = VREFL0 = 0 V
AVCC0 = AVCC = 4.0 to 5.5 V, VREFH0 = 4.0 V to AVCC0, VREF = 4.0 V to AVCC

Condition 3: VCC = PLLVCC = 4.0 to 5.5 V, VSS = PLLVSS = AVSS0 = AVSS = VREFL0 = 0 V 
AVCC0 = AVCC = 4.0 to 5.5 V, VREFH0 = 4.0 V to AVCC0, VREF = 4.0 V to AVCC
Temperature range for the programming/erasure operation: 
Ta = Topr. Ta is the same under conditions 1 to 3.

Item Symbol Min. Typ. Max. Unit Test Conditions

Programming time 256 bytes tP256 — 2 12 ms PCLK = 50 MHz
NPEC  100

4 Kbytes tP4K — 23 50 ms

16 Kbytes tP16K — 90 200 ms

256 byte tP256 — 2.4 14.4 ms PCLK = 50 MHz
NPEC > 100

4 Kbytes tP4K — 27.6 60 ms

16 Kbytes tP16K — 108 240 ms

Erasure time 4 Kbytes tE4K — 25 60 ms PCLK = 50 MHz
NPEC  100

16 Kbytes tE16K — 100 240 ms

4 Kbytes tE4K — 30 72 ms PCLK = 50 MHz
NPEC > 100

16 Kbytes tE16K — 120 288 ms

Suspend delay time during writing tSPD — — 120 s Figure 5.24
PCLK = 50 MHz

First suspend delay time during 
erasing (in suspend priority mode)

tSESD1 — — 120 s

Second suspend delay time during 
erasing (in suspend priority mode)

tSESD2 — — 1.7 ms

Suspend delay time during erasing 
(in erasure priority mode)

tSEED — — 1.7 ms
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5.8 Data Flash (Flash Memory for Data Storage) Characteristics

Note 1. Definition of rewrite/erase cycle:
The rewrite/erase cycle is the number of erasing for each block. When the rewrite/erase cycle is n times (n = 30000), erasing can 
be performed n times for each block. For instance, when 128-byte writing is performed 16 times for different addresses in 2-
Kbyte block and then the entire block is erased, the rewrite/erase cycle is counted as one. However, writing to the same address 
for several times as one erasing is not enabled (overwriting is prohibited).

Note 2. The value is obtained from the reliability test.

Table 5.23 Data Flash (Flash Memory for Data Storage) Characteristics (1)
Note:Items for which test conditions are not specifically stated in the table below have the same values under conditions 1 to 3.

Condition 1: VCC = PLLVCC = 2.7 to 3.6 V, VSS = PLLVSS = AVSS0 = AVSS = VREFL0 = 0 V
AVCC0 = AVCC = 3.0 to 3.6 V, VREFH0 = 3.0 V to AVCC0, VREF = 3.0 V to AVCC

Condition 2: VCC = PLLVCC = 2.7 to 3.6 V, VSS = PLLVSS = AVSS0 = AVSS = VREFL0 = 0 V
AVCC0 = AVCC = 4.0 to 5.5 V, VREFH0 = 4.0 V to AVCC0, VREF = 4.0 V to AVCC

Condition 3: VCC = PLLVCC = 4.0 to 5.5 V, VSS = PLLVSS = AVSS0 = AVSS = VREFL0 = 0 V 
AVCC0 = AVCC = 4.0 to 5.5 V, VREFH0 = 4.0 V to AVCC0, VREF = 4.0 V to AVCC
Temperature range for the programming/erasure operation: 
Ta = Topr. Ta is the same under conditions 1 to 3.

Item Symbol Min. Typ. Max. Unit Test Conditions

Rewrite/erase cycle*1 NDPEC 30000 — — Times

Data hold time tDDRP 30*2 — — Year Ta = +85C°

Table 5.24 Data Flash (Flash Memory for Data Storage) Characteristics (2)
Note:Items for which test conditions are not specifically stated in the table below have the same values under conditions 1 to 3.

Condition 1: VCC = PLLVCC = 2.7 to 3.6 V, VSS = PLLVSS = AVSS0 = AVSS = VREFL0 = 0 V
AVCC0 = AVCC = 3.0 to 3.6 V, VREFH0 = 3.0 V to AVCC0, VREF = 3.0 V to AVCC

Condition 2: VCC = PLLVCC = 2.7 to 3.6 V, VSS = PLLVSS = AVSS0 = AVSS = VREFL0 = 0 V
AVCC0 = AVCC = 4.0 to 5.5 V, VREFH0 = 4.0 V to AVCC0, VREF = 4.0 V to AVCC

Condition 3: VCC = PLLVCC = 4.0 to 5.5 V, VSS = PLLVSS = AVSS0 = AVSS = VREFL0 = 0 V 
AVCC0 = AVCC = 4.0 to 5.5 V, VREFH0 = 4.0 V to AVCC0, VREF = 4.0 V to AVCC
Temperature range for the programming/erasure operation: 
Ta = Topr. Ta is the same under conditions 1 to 3.

Item Symbol Min. Typ. Max. Unit Test Conditions

Programming time 8 bytes tDP8 — 0.4 2 ms PCLK = 
50 MHz

128 bytes tDP128 — 1 5 ms

Erasure time 2 Kbytes tDE2K — 70 250 ms PCLK = 
50 MHz

Blank check time 8 bytes tDBC8 — — 30 s PCLK = 
50 MHz

2 Kbytes tDBC2K — — 0.7 ms

Suspend delay time during writing tDSPD — — 120 s Figure 5.24
PCLK = 
50 MHz

First suspend delay time during erasing 
(in suspend priority mode)

tDSESD1 — — 120 s

Second suspend delay time during 
erasing (in suspend priority mode)

tDSESD2 — — 1.7 ms

Suspend delay time during erasing 
(in erasure priority mode)

tDSEED — — 1.7 ms
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Figure 5.24 Flash Memory Write/Erase Suspend Timing
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Figure A 112-Pin LQFP (PLQP0112JA-A) Package Dimensions
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Reference
Symbol

Dimension in Millimeters

Min Nom Max

0.27 0.32 0.37

0.09 0.145 0.20

0.13

1.225

1.225

0.30

0.125

1.0

P-LQFP112-20x20-0.65 1.2g

MASS[Typ.]

FP-112E / FP-112EVPLQP0112JA-A

RENESAS CodeJEITA Package Code Previous Code

Terminal cross section

c

bp

c 1

b1

e


