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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 -
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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0008 738A2 ICU Interrupt source priority register 162 IPR162 8 8 2 ICLK

0008 73A4h ICU Interrupt source priority register 164 IPR164 8 8 2 ICLK

0008 73A6h ICU Interrupt source priority register 166 IPR166 8 8 2 ICLK

0008 73AAh ICU Interrupt source priority register 170 IPR170 8 8 2 ICLK

0008 73ABh ICU Interrupt source priority register 171 IPR171 8 8 2 ICLK

0008 73AEh ICU Interrupt source priority register 174 IPR174 8 8 2 ICLK

0008 73B1h ICU Interrupt source priority register 177 IPR177 8 8 2 ICLK

0008 73B4h ICU Interrupt source priority register 180 IPR180 8 8 2 ICLK

0008 73B7h ICU Interrupt source priority register 183 IPR183 8 8 2 ICLK

0008 73BAh ICU Interrupt source priority register 186 IPR186 8 8 2 ICLK

0008 73BEh ICU Interrupt source priority register 190 IPR190 8 8 2 ICLK

0008 73C2h ICU Interrupt source priority register 194 IPR194 8 8 2 ICLK

0008 73C6h ICU Interrupt source priority register 198 IPR198 8 8 2 ICLK

0008 73C7h ICU Interrupt source priority register 199 IPR199 8 8 2 ICLK

0008 73C8h ICU Interrupt source priority register 200 IPR200 8 8 2 ICLK

0008 73C9h ICU Interrupt source priority register 201 IPR201 8 8 2 ICLK

0008 73CEh ICU Interrupt source priority register 206 IPR206 8 8 2 ICLK

0008 73D2h ICU Interrupt source priority register 210 IPR210 8 8 2 ICLK

0008 73D6h ICU Interrupt source priority register 214 IPR214 8 8 2 ICLK

0008 73DAh ICU Interrupt source priority register 218 IPR218 8 8 2 ICLK

0008 73DEh ICU Interrupt source priority register 222 IPR222 8 8 2 ICLK

0008 73E2h ICU Interrupt source priority register 226 IPR226 8 8 2 ICLK

0008 73E6h ICU Interrupt source priority register 230 IPR230 8 8 2 ICLK

0008 73EAh ICU Interrupt source priority register 234 IPR234 8 8 2 ICLK

0008 73EEh ICU Interrupt source priority register 238 IPR238 8 8 2 ICLK

0008 73F2h ICU Interrupt source priority register 242 IPR242 8 8 2 ICLK

0008 73F3h ICU Interrupt source priority register 243 IPR243 8 8 2 ICLK

0008 73F4h ICU Interrupt source priority register 244 IPR244 8 8 2 ICLK

0008 73F5h ICU Interrupt source priority register 245 IPR245 8 8 2 ICLK

0008 73F6h ICU Interrupt source priority register 246 IPR246 8 8 2 ICLK

0008 73F7h ICU Interrupt source priority register 247 IPR247 8 8 2 ICLK

0008 73F8h ICU Interrupt source priority register 248 IPR248 8 8 2 ICLK

0008 73F9h ICU Interrupt source priority register 249 IPR249 8 8 2 ICLK

0008 73FAh ICU Interrupt source priority register 250 IPR250 8 8 2 ICLK

0008 7400h ICU DMAC activation request select register 0 DMRSR0 8 8 2 ICLK

0008 7404h ICU DMAC activation request select register 1 DMRSR1 8 8 2 ICLK

0008 7408h ICU DMAC activation request select register 2 DMRSR2 8 8 2 ICLK

0008 740Ch ICU DMAC activation request select register 3 DMRSR3 8 8 2 ICLK

0008 7500h ICU IRQ control register 0 IRQCR0 8 8 2 ICLK

0008 7501h ICU IRQ control register 1 IRQCR1 8 8 2 ICLK

0008 7502h ICU IRQ control register 2 IRQCR2 8 8 2 ICLK

0008 7503h ICU IRQ control register 3 IRQCR3 8 8 2 ICLK

0008 7504h ICU IRQ control register 4 IRQCR4 8 8 2 ICLK

0008 7505h ICU IRQ control register 5 IRQCR5 8 8 2 ICLK

0008 7506h ICU IRQ control register 6 IRQCR6 8 8 2 ICLK

0008 7507h ICU IRQ control register 7 IRQCR7 8 8 2 ICLK

0008 7510h ICU IRQ pin digital filter enable register 0 IRQFLTE0 8 8 2 ICLK

0008 7514h ICU IRQ pin digital filter setting register 0 IRQFLTC0 16 16 2 ICLK

0008 7580h ICU Non-maskable interrupt status register NMISR 8 8 2 ICLK

0008 7581h ICU Non-maskable interrupt enable register NMIER 8 8 2 ICLK

0008 7582h ICU Non-maskable interrupt clear register NMICLR 8 8 2 ICLK

Table 4.1 List of I/O Registers (Address Order) (10 / 29)

Address
Module 
Symbol Register Name

Register 
Symbol

Number 
of Bits

Access 
Size

Number of Access Cycles

 ICLK 
PCLK

 ICLK <
PCLK
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0008 A0CDh SCI6 SPI mode register SPMR 8 8 2, 3 PCLKB 2 ICLK

0008 A0E0h SCI7 Serial mode register SMR 8 8 2, 3 PCLKB 2 ICLK

0008 A0E1h SCI7 Bit rate register BRR 8 8 2, 3 PCLKB 2 ICLK

0008 A0E2h SCI7 Serial control register SCR 8 8 2, 3 PCLKB 2 ICLK

0008 A0E3h SCI7 Transmit data register TDR 8 8 2, 3 PCLKB 2 ICLK

0008 A0E4h SCI7 Serial status register SSR 8 8 2, 3 PCLKB 2 ICLK

0008 A0E5h SCI7 Receive data register RDR 8 8 2, 3 PCLKB 2 ICLK

0008 A0E6h SCI7 Smart card mode register SCMR 8 8 2, 3 PCLKB 2 ICLK

0008 A0E7h SCI7 Serial extended mode register SEMR 8 8 2, 3 PCLKB 2 ICLK

0008 A0E8h SCI7 Noise filter setting register SNFR 8 8 2, 3 PCLKB 2 ICLK

0008 A0E9h SCI7 I2C mode register 1 SIMR1 8 8 2, 3 PCLKB 2 ICLK

0008 A0EAh SCI7 I2C mode register 2 SIMR2 8 8 2, 3 PCLKB 2 ICLK

0008 A0EBh SCI7 I2C mode register 3 SIMR3 8 8 2, 3 PCLKB 2 ICLK

0008 A0ECh SCI7 I2C status register SISR 8 8 2, 3 PCLKB 2 ICLK

0008 A0EDh SCI7 SPI mode register SPMR 8 8 2, 3 PCLKB 2 ICLK

0008 A100h SCI8 Serial mode register SMR 8 8 2, 3 PCLKB 2 ICLK

0008 A101h SCI8 Bit rate register BRR 8 8 2, 3 PCLKB 2 ICLK

0008 A102h SCI8 Serial control register SCR 8 8 2, 3 PCLKB 2 ICLK

0008 A103h SCI8 Transmit data register TDR 8 8 2, 3 PCLKB 2 ICLK

0008 A104h SCI8 Serial status register SSR 8 8 2, 3 PCLKB 2 ICLK

0008 A105h SCI8 Receive data register RDR 8 8 2, 3 PCLKB 2 ICLK

0008 A106h SCI8 Smart card mode register SCMR 8 8 2, 3 PCLKB 2 ICLK

0008 A107h SCI8 Serial extended mode register SEMR 8 8 2, 3 PCLKB 2 ICLK

0008 A108h SCI8 Noise filter setting register SNFR 8 8 2, 3 PCLKB 2 ICLK

0008 A109h SCI8 I2C mode register 1 SIMR1 8 8 2, 3 PCLKB 2 ICLK

0008 A10Ah SCI8 I2C mode register 2 SIMR2 8 8 2, 3 PCLKB 2 ICLK

0008 A10Bh SCI8 I2C mode register 3 SIMR3 8 8 2, 3 PCLKB 2 ICLK

0008 A10Ch SCI8 I2C status register SISR 8 8 2, 3 PCLKB 2 ICLK

0008 A10Dh SCI8 SPI mode register SPMR 8 8 2, 3 PCLKB 2 ICLK

0008 A120h SCI9 Serial mode register SMR 8 8 2, 3 PCLKB 2 ICLK

0008 A121h SCI9 Bit rate register BRR 8 8 2, 3 PCLKB 2 ICLK

0008 A122h SCI9 Serial control register SCR 8 8 2, 3 PCLKB 2 ICLK

0008 A123h SCI9 Transmit data register TDR 8 8 2, 3 PCLKB 2 ICLK

0008 A124h SCI9 Serial status register SSR 8 8 2, 3 PCLKB 2 ICLK

0008 A125h SCI9 Receive data register RDR 8 8 2, 3 PCLKB 2 ICLK

0008 A126h SCI9 Smart card mode register SCMR 8 8 2, 3 PCLKB 2 ICLK

0008 A127h SCI9 Serial extended mode register SEMR 8 8 2, 3 PCLKB 2 ICLK

0008 A128h SCI9 Noise filter setting register SNFR 8 8 2, 3 PCLKB 2 ICLK

0008 A129h SCI9 I2C mode register 1 SIMR1 8 8 2, 3 PCLKB 2 ICLK

0008 A12Ah SCI9 I2C mode register 2 SIMR2 8 8 2, 3 PCLKB 2 ICLK

0008 A12Bh SCI9 I2C mode register 3 SIMR3 8 8 2, 3 PCLKB 2 ICLK

0008 A12Ch SCI9 I2C status register SISR 8 8 2, 3 PCLKB 2 ICLK

0008 A12Dh SCI9 SPI mode register SPMR 8 8 2, 3 PCLKB 2 ICLK

0008 A140h SCI10 Serial mode register SMR 8 8 2, 3 PCLKB 2 ICLK

0008 A141h SCI10 Bit rate register BRR 8 8 2, 3 PCLKB 2 ICLK

0008 A142h SCI10 Serial control register SCR 8 8 2, 3 PCLKB 2 ICLK

0008 A143h SCI10 Transmit data register TDR 8 8 2, 3 PCLKB 2 ICLK

0008 A144h SCI10 Serial status register SSR 8 8 2, 3 PCLKB 2 ICLK

0008 A145h SCI10 Receive data register RDR 8 8 2, 3 PCLKB 2 ICLK

0008 A146h SCI10 Smart card mode register SCMR 8 8 2, 3 PCLKB 2 ICLK

0008 A147h SCI10 Serial extended mode register SEMR 8 8 2, 3 PCLKB 2 ICLK

Table 4.1 List of I/O Registers (Address Order) (19 / 29)

Address
Module 
Symbol Register Name

Register 
Symbol

Number 
of Bits

Access 
Size

Number of Access Cycles

 ICLK 
PCLK

 ICLK <
PCLK
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Figure 5.21 Voltage Dependency in Low-Speed Operating Mode 2 (Reference Data) for Chip Version 
B with 256 Kbytes or Less of Flash Memory and 48 to 100 Pins
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Note 1. All peripheral operation is normal.  
Average value of the tested middle samples during product evaluation.

Note 2. All peripheral operation is maximum.  
Average value of the tested upper-limit samples during product evaluation.



R01DS0041EJ0150 Rev.1.50 Page 124 of 221
Oct 18, 2013

RX210 Group 5. Electrical Characteristics

[Chip version B with 512 Kbytes or less of flash memory and 144 and 145 pins]

Note 1. Supply current values do not include output charge/discharge current from all pins. The values apply when internal pull-up MOSs 
are in the off state.

Note 2. Clock supply to the peripheral functions is stopped. This does not include BGO operation. The clock source is PLL and the VCO 
oscillation frequency is 100 MHz. BCLK, FCLK, and PCLK are set to divided by 64.

Note 3. Clocks are supplied to the peripheral functions. This does not include BGO operation. The clock source is PLL and the VCO 
oscillation frequency is 100 MHz. BCLK, FCLK, and PCLK are ICLK divided by 2.

Note 4. This is the increase if data is programmed to or erasing from the ROM or E2 DataFlash during program execution.

Table 5.18 DC Characteristics (17)
Conditions: VCC = AVCC0 = 2.7 to 5.5 V, VSS = AVSS0 = VREFL = VREFL0 = 0 V, Ta = –40 to +105°C

Item Symbol Typ. Max. Unit
Test 

Conditions

Supply 
current*1

High-speed 
operating mode

Normal operating 
mode

No peripheral 
operation*2

ICLK = 50 MHz ICC 7.2 — mA

All peripheral 
operation: 
Normal*3

ICLK = 50 MHz 25.9 —

All peripheral 
operation: 
Max.*3

ICLK = 50 MHz — 45

Sleep mode No peripheral 
operation

ICLK = 50 MHz 4.3 —

All peripheral 
operation: 
Normal

ICLK = 50 MHz 13 —

All-module clock stop mode 3.7 —

Increase during BGO operation*4 21 —
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[Chip version B with 512 Kbytes or less of flash memory and 144 and 145 pins]

Table 5.19 DC Characteristics (18)
Conditions: VCC = AVCC0 = 1.62 to 5.5 V, VSS = AVSS0 = VREFL = VREFL0 = 0 V, Ta = –40 to +105°C

Item Symbol Typ. Max. Unit
Test 

Conditions

Supply 
current*1

Middle-speed 
operating modes 
1A and 1B

Normal 
operating mode

No peripheral 
operation

ICLK = 32 MHz*2 ICC 5.3 — mA

ICLK = 20 MHz*3 4.6 —

All peripheral 
operation: 
Normal

ICLK = 32 MHz*4 22.3 —

ICLK = 20 MHz*5 15.6 —

All peripheral 
operation: Max.

ICLK = 32 MHz*4 — 35

ICLK = 20 MHz*5 — —

Sleep mode No peripheral 
operation

ICLK = 32 MHz 3.4 —

ICLK = 20 MHz 3.3 —

All peripheral 
operation: 
Normal

ICLK = 32 MHz 12.8 —

ICLK = 20 MHz 9.8 —

All-module clock stop mode ICLK = 32 MHz 3 —

ICLK = 20 MHz 3 —

Increase during 
BGO operation*6

Middle-speed operating mode 1A 21 —

Middle-speed operating mode 1B 19 —

Middle-speed 
operating modes 
2A and 2B

Normal 
operating mode

No peripheral 
operation*2

ICLK = 32 MHz 4.7 —

ICLK = 16 MHz 3.4 —

ICLK = 8 MHz 2.7 —

All peripheral 
operation: 
Normal*4

ICLK = 32 MHz*3 21.7 —

ICLK = 16 MHz*3 12.3 —

ICLK = 8 MHz 7.6 —

All peripheral 
operation: Max.*4

ICLK = 32 MHz*3 — 34

ICLK = 16 MHz*3 — —

ICLK = 8 MHz — —

Sleep mode No peripheral 
operation

ICLK = 32 MHz 2.9 —

ICLK = 16 MHz 2.5 —

ICLK = 8 MHz 2.2 —

All peripheral 
operation: 
Normal

ICLK = 32 MHz 12.3 —

ICLK = 16 MHz 7.8 —

ICLK = 8 MHz 5.6 —

All-module clock stop mode ICLK = 32 MHz 2.5 —

ICLK = 16 MHz 2.2 —

ICLK = 8 MHz 2.1 —

Increase during 
BGO operation*6

Middle-speed operating mode 1A 21 —

Middle-speed operating mode 1B 19 —
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Figure 5.42 Voltage Dependency in Deep Software Standby Mode (DEEPCUT1 Bit = 1) (Reference 
Data) for Chip Version B with 512 Kbytes or Less of Flash Memory and 144 and 145 Pins

Figure 5.43 Temperature Dependency in Deep Software Standby Mode (DEEPCUT1 Bit = 1) 
(Reference Data) for Chip Version B with 512 Kbytes or Less of Flash Memory and 144 
and 145 Pins
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Note: • Please contact Renesas Electronics sales office for derating of operation under Ta = +85°C to +105°C. Derating is the 
systematic reduction of load for the sake of improved reliability.

Note 1. Total power dissipated by the entire chip (including output currents)

Note: • The values for A/D conversion apply when the sample and hold circuit is not in use.
Note 1. The reference power supply current is included in the power supply current value for D/A conversion.
Note 2. The value is the total value of IAVCC0 and IVREFH.

Table 5.21 DC Characteristics (20)
Conditions: VCC = AVCC0 = 1.62 to 5.5 V, VSS = AVSS0 = VREFL = VREFL0 = 0 V, Ta = –40 to +105°C

Item Symbol Typ. Max. Unit Test Conditions

Permissible total consumption power*1 Pd — 350 mW Ta = –40 to 85°C

— 150 85°C < Ta ≤ 105°C

Table 5.22 DC Characteristics (21)
Conditions: VCC = AVCC0 = 1.62 to 5.5 V, VREFH = 1.8 to AVCC0, VREFH0 = 1.62 to AVCC0, 

VSS = AVSS0 = VREFL = VREFL0 = 0 V, Ta = –40 to +105°C

Item Symbol Min. Typ. Max. Unit Test Conditions

Analog power 
supply current

During A/D conversion IAVCC0 — 1.0 3.2 mA

Temperature sensor operating, waiting for A/D 
conversion

— 60 200 µA

During D/A conversion (per channel) IVREFH*1 — 0.25 0.75 mA

Waiting for A/D, D/A conversion (all units)*2 — — 0.2 5.0 µA

Reference 
power supply 
current

During A/D conversion IVREFH0 — 0.1 0.2 mA

Waiting for A/D conversion — 0.2 0.4 µA

Table 5.23 DC Characteristics (22)
Conditions: VCC = AVCC0, VSS = AVSS0 = VREFL = VREFL0 = 0 V, Ta = –40 to +105°C

Item Symbol Min. Typ. Max. Unit Test Conditions

RAM standby voltage VRAM 1.62 — — V

Table 5.24 DC Characteristics (23)
Conditions: VCC = AVCC0 = 0 to 5.5 V, VREFH = VREFH0 = 0 to AVCC0, VSS = AVSS0 = VREFL = VREFL0 = 0 V,

Ta = –40 to +105°C

Item Symbol Min. Typ. Max. Unit Test Conditions

VCC rising gradient SrVCC 0.02 — 20 ms/V At cold start
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5.3 AC Characteristics

[Chip versions A, B, and C]

Note 1. The lower-limit frequency of FCLK is 4 MHz during programming or erasing of the flash memory.
Note 2. The lower-limit frequency of PCLKD is 1 MHz when the A/D converter is in use.

[Chip versions A, B, and C]

Note 1. The VCC is 2.7 to 5.5 V and the lower-limit frequency of FCLK is 4 MHz during programming or erasing of the flash memory.
Note 2. The lower-limit frequency of PCLKD is 1 MHz when the A/D converter is in use.

[Chip versions A, B, and C]

Note 1. The VCC is 1.62 to 3.6 V and the lower-limit frequency of FCLK is 4 MHz during programming or erasing of the flash memory.
Note 2. The lower-limit frequency of PCLKD is 1 MHz when the A/D converter is in use.

Table 5.33 Operation Frequency Value (High-Speed Operating Mode)
Conditions:  VCC = AVCC0 = 2.7 to 5.5 V, VSS = AVSS0 = VREFL = VREFL0 = 0 V, Ta = –40 to +105°C

Item Symbol
VCC

Unit
2.7 to 5.5 V

Maximum operating 
frequency

System clock (ICLK) fmax 50 MHz

FlashIF clock (FCLK)*1 32

Peripheral module clock (PCLKB) 32

Peripheral module clock (PCLKD)*2 50

External bus clock (BCLK) 25

BCLK pin output 12.5

Table 5.34 Operation Frequency Value (MiddleSpeed Operating Mode 1A)
Conditions: VCC = AVCC0 = 1.62 to 5.5 V, VSS = AVSS0 = VREFL = VREFL0 = 0 V, Ta = –40 to +105°C

Item Symbol
VCC

Unit
1.62 to 1.8 V 1.8 to 2.7 V 2.7 to 5.5 V

Maximum operating 
frequency

System clock (ICLK) fmax 20 32 32 MHz

FlashIF clock (FCLK)*1 20 32 32

Peripheral module clock (PCLKB) 20 32 32

Peripheral module clock (PCLKD)*2 20 32 32

External bus clock (BCLK) 12 16 25

BCLK pin output 6 8 12.5

Table 5.35 Operation Frequency Value (Middle-Speed Operating Mode 1B)
Conditions: VCC = AVCC0 = 1.62 to 5.5 V, VSS = AVSS0 = VREFL = VREFL0 = 0 V, Ta = –40 to +105°C

Item Symbol
VCC

Unit
1.62 to 1.8 V 1.8 to 2.7 V 2.7 to 5.5 V

Maximum operating 
frequency

System clock (ICLK) fmax 20 32 32 MHz

FlashIF clock (FCLK)*1 20 32 32

Peripheral module clock (PCLKB) 20 32 32

Peripheral module clock (PCLKD)*2 20 32 32

External bus clock (BCLK) 12 16 25

BCLK pin output 6 8 12.5
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5.3.1 Clock Timing

Note 1. When the EXTAL external clock input is used with divided by 1 (SCKCR.BCK[3:0] bits = 0000b and BCKCR.BCLKDIV bit = 0) to 
output from the BCLK pin, the above should be satisfied with a duty cycle of 45 to 55%.

Note 1. When the EXTAL external clock input is used with divided by 1 (SCKCR.BCK[3:0] bits = 0000b and BCKCR.BCLKDIV bit = 0) to 
output from the BCLK pin, the above should be satisfied with a duty cycle of 45 to 55%.

Note: • Set high driving ability for the output port pin to be used for the BCLK pin function.
Note 1. When the EXTAL external clock input is used with divided by 1 (SCKCR.BCK[3:0] bits = 0000b and BCKCR.BCLKDIV bit = 0) to 

output from the BCLK pin, the above should be satisfied with a duty cycle of 45 to 55%.

Table 5.41 BCLK Timing (1)
Conditions: VCC = AVCC0 = 2.7 to 5.5 V, VSS = AVSS0 = VREFL = VREFL0 = 0 V, 

fBCLK = up to 25 MHz (BCLK pin output frequency = up to 12.5 MHz), Ta = –40 to +105°C

Item Symbol Min. Typ. Max. Unit Test Conditions

BCLK pin output cycle time tBcyc 80 — — ns Figure 5.59

BCLK pin output high pulse width*1 tCH 20 — — ns

BCLK pin output low pulse width*1 tCL 20 — — ns

BCLK pin output rising time tCr — — 15 ns

BCLK pin output falling time tCf — — 15 ns

Table 5.42 BCLK Timing (2)
Conditions: VCC = AVCC0 = 1.8 to 2.7 V, VSS = AVSS0 = VREFL = VREFL0 = 0 V,

fBCLK = up to 16 MHz (BCLK pin output frequency= up to 8 MHz), Ta = –40 to +105°C

Item Symbol Min. Typ. Max. Unit Test Conditions

BCLK pin output cycle time tBcyc 125 — — ns Figure 5.59

BCLK pin output high pulse width*1 tCH 30 — — ns

BCLK pin output low pulse width*1 tCL 30 — — ns

BCLK pin output rising time tCr — — 25 ns

BCLK pin output falling time tCf — — 25 ns

Table 5.43 BCLK Timing (3)
Conditions: VCC = AVCC0 = 1.62 to 1.8 V, VSS = AVSS0 = VREFL=VREFL0 = 0 V,

fBCLK = up to 12 MHz (BCLK pin output frequency = up to 6 MHz), Ta = –40 to +105°C

Item Symbol Min. Typ. Max. Unit Test Conditions

BCLK pin output cycle time tBcyc 166.6 — — ns Figure 5.59

BCLK pin output high pulse width*1 tCH 42 — — ns

BCLK pin output low pulse width*1 tCL 42 — — ns

BCLK pin output rising time tCr — — 35 ns

BCLK pin output falling time tCf — — 35 ns
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Figure 5.59 BCLK Pin Output Timing

Figure 5.60 EXTAL External Clock Input Timing

Figure 5.61 Main Clock Oscillation Start Timing

Figure 5.62 LOCO Clock Oscillation Start Timing
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5.3.2 Reset Timing

Figure 5.70 Reset Input Timing at Power-On

Figure 5.71 Reset Input Timing

Table 5.45 Reset Timing
Conditions: VCC = AVCC0 = 1.62 to 5.5 V, VSS = AVSS0 = VREFL = VREFL0 = 0 V, Ta = –40 to +105°C

Item Symbol Min. Typ. Max. Unit
Test 

Conditions

RES# pulse 
width

Power-on tRESWP 8 — — ms Figure 5.70

Deep software standby mode tRESWD 8 — — ms Figure 5.71

Software standby mode, low-speed 
operating modes 1 and 2

tRESWS 1 — — ms

Programming or erasure of the ROM or E2 
DataFlash memory or blank checking of the 
E2 DataFlash memory

tRESWF 200 — — µs

Other than above tRESW 200 — — µs

Wait time after RES# cancellation tRESWT — — 912 µs Figure 5.70

Internal reset time
(independent watchdog timer reset, watchdog timer reset, 
software reset)

tRESW2 — — 1.4 ms

VCC

RES#

tRESWP

Internal reset

tRESWT

1.55 V

RES#

Internal reset

tRESWT

tRESWD, tRESWS, tRESWF, tRESW
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Figure 5.76 External Bus Timing/Normal Read Cycle (Bus Clock Synchronized)

A23 to A1

CS3# to CS0#

tAD

BCLK

A23 to A0

D15 to D0 (Read)

Bus write strobe mode

1-write strobe mode

BC1#, BC0#

Common to both byte write strobe mode 
and 1-write strobe mode

tBCD

tCSD

RD# (Read)

tRSD tRSD

tAD

tRDHtRDS

tAD

tAD

TW1 TW2 Tend Tn1 Tn2

RDON:1

CSRWAIT:2

CSROFF:2

CSON:0

tBCD

tCSD
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Figure 5.77 External Bus Timing/Normal Write Cycle (Bus Clock Synchronized)

A23 to A1

CS3# to CS0#

tAD

BCLK

A23 to A0

Byte write strobe mode

1-write strobe mode

BC1#, BC0#

Common to both byte write strobe 
mode and 1-write strobe mode

tBCD

tCSD

tAD

tAD

tAD

D15 to D0 (Write)

WR1#, WR0#, WR# (Write)

tWRD tWRD

tWDH

tWDD

TW1 TW2 Tend Tn1 Tn2

WRON:1
WDON:1*1

CSWWAIT:2

WDOFF:1*1
CSON:0

Note 1. Set the values of WDON and WDOFF to 1 or greater.

tBCD

tCSD

CSWOFF:2
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Note 1. tPcyc: PCLK cycle
Note 2. Divided by 2 can be set only in packages with 768 Kbytes/1 Mbyte of flash memory or 144/145 pins.

Item Symbol Min. Max. Unit*1 Test Conditions

RSPI Data input setup time Master 2.7 V ≤ VCC ≤ 5.5 V tSU 10 — ns C = 30pF
Figure 5.92 to 
Figure 5.97

1.8 V ≤ VCC < 2.7 V 25 —

1.62 V ≤ VCC < 1.8 V 30 —

Slave 25 – tPcyc —

Data input hold time Master PCLKB set to a 
division ratio other 
than divided by 2

tH tPcyc — ns

PCLKB set to divided 
by 2*2

tHF 0 —

Slave tH 20 + 2 × tPcyc —

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 2.7 V ≤ VCC ≤ 5.5 V tOD — 14 ns

1.8 V ≤ VCC < 2.7 V — 20

1.62 V ≤ VCC < 1.8 V — 25

Slave 2.7 V ≤ VCC ≤ 5.5 V — 3 × tPcyc + 65

1.8 V ≤ VCC < 2.7 V — 3 × tPcyc +85

1.62 V ≤ VCC < 1.8 V — 3 × tPcyc +95

Data output hold time Master tOH 0 — ns

Slave 0 —

Successive 
transmission delay 
time

Master tTD tSPcyc + 2 × tPcyc 8 × tSPcyc + 2 
× tPcyc

ns

Slave 4 × tPcyc —

MOSI and MISO rise/
fall time

Output 2.7 V ≤ VCC ≤ 5.5 V tDr, tDf — 10 ns

1.8 V ≤ VCC < 2.7 V — 15

1.62 V ≤ VCC < 1.8 V — 20

Input — 1 μs

SSL rise/fall time Output 2.7 V ≤ VCC ≤ 5.5 V tSSLr, 
tSSLf

— 10 ns

1.8 V ≤ VCC < 2.7 V — 15

1.62 V ≤ VCC < 1.8 V — 20

Input — 1 μs

Slave access time 2.7 V ≤ VCC ≤ 5.5 V tSA — 6 tPcyc C = 30pF
Figure 5.96 and 
Figure 5.97

1.8 V ≤ VCC < 2.7 V — 7

1.62 V ≤ VCC < 1.8 V — 7

Slave output release time 2.7 V ≤ VCC ≤ 5.5 V tREL — 5 tPcyc

1.8 V ≤ VCC < 2.7 V — 6

1.62 V ≤ VCC < 1.8 V — 6
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Note: • These characteristics apply when noise is not superimposed on the power supply.
Note 1. # in the symbol Vdet2_# denotes the value of the LVDLVLR.LVD2LVL[3:0] bits.
Note 2. The minimum VCC down time indicates the time when VCC is below the minimum value of voltage detection levels VPOR, Vdet0, 

Vdet1, and Vdet2 for the POR/LVD. 

Table 5.72 Power-on Reset Circuit and Voltage Detection Circuit Characteristics (2)
Conditions: VCC = AVCC0, VSS = AVSS0 = VREFL = VREFL0 = 0 V, Ta = –40 to +105°C

Item Symbol Min. Typ. Max. Unit Test Conditions

Voltage detection 
level

Voltage detection circuit (LVD2)*1 Vdet2_0 4.00 4.15 4.30 V Figure 5.107

At falling edge 
VCC

Vdet2_1 3.85 4.00 4.15

Vdet2_2 3.70 3.85 4.00

Vdet2_3 3.55 3.70 3.85

Vdet2_4 3.40 3.55 3.70

Vdet2_5 3.25 3.40 3.55

Vdet2_6 3.10 3.25 3.40

Vdet2_7 2.95 3.10 3.25

Vdet2_8 2.85 2.95 3.05

Vdet2_9 2.70 2.80 2.90

Vdet2_A 2.55 2.65 2.75

Vdet2_B 2.40 2.50 2.60

Vdet2_C 2.25 2.35 2.45

Vdet2_D 2.10 2.20 2.30

Vdet2_E 1.95 2.05 2.15

Vdet2_F 1.80 1.90 2.00

 VCMPA2 1.18 1.33 1.48 EXVCCINP2 = 1

Internal reset time Power-on reset time tPOR — 9 — ms Figure 5.104

Voltage monitoring 0 reset time tLVD0 — 9 — Figure 5.105

Voltage monitoring 1 reset time tLVD1 — 1.4 — Figure 5.106

Voltage monitoring 2 reset time tLVD2 — 1.4 — Figure 5.107

Minimum VCC down time*2 tVOFF 200 — — µs Figure 5.103

Response delay time tdet — — 200 µs Figure 5.104

LVD operation stabilization time (after LVD is enabled) Td(E-A) — — 15 µs Figure 5.106 and 
Figure 5.107

Power-on reset enable time tW(POR) 1 — — ms Figure 5.104
VCC = 0.9 V or 
lower

Hysteresis width (LVD1 and LVD2) V LVH — 100 — mV When selection is 
from among 
VdetX_0 to 7.

— 50 — When selection is 
from among 
VdetX_8 to F.
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Figure 5.106 Voltage Detection Circuit Timing (Vdet1)

Figure 5.107 Voltage Detection Circuit Timing (Vdet2)

tVOFF

Vdet1VCC

tdettdet

tLVD1

Td(E-A)

LVD1E

LVD1
Comparator output

LVD1CMPE

LVD1MON

Internal reset signal
(active-low)

When LVD1RN = L

When LVD1RN = H

VLVH

tLVD1

tVOFF

Vdet2VCC

tdettdet

tLVD2

Td(E-A)

LVD2E

LVD2
Comparator output

LVD2CMPE

LVD2MON

Internal reset signal 
(active-low)

When LVD2RN = L

When LVD2RN = H

VLVH

tLVD2
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[Chip versions A and C]

Note 1. The operating frequency is 20 MHz (max.) when the voltage is in the range from 1.62 V to less than 1.8 V.

Table 5.77 ROM (Flash Memory for Code Storage) Characteristics (4)
: middle-speed operating mode 1B

Conditions: VCC = AVCC0 = 1.62 to 3.6 V, VREFH = VREFH0 = AVCC0, VSS = AVSS0 = VREFL = VREFL0 = 0 V
Temperature range for the programming/erasure operation: Ta = –40 to +105°C

Item Symbol
FCLK = 4 MHz FCLK = 32 MHz*1

Unit
Min. Typ. Max. Min. Typ. Max.

Programming time
when NPEC ≤ 100 times

2 bytes tP2 — 0.69 6.0 — 0.30 3.5 ms

8 bytes tP8 — 0.69 6.0 — 0.30 3.5

128 bytes tP128 — 1.76 14.2 — 0.85 8.3

Programming time
when NPEC > 100 times

2 bytes tP2 — 0.81 7.1 — 0.35 4.2 ms

8 bytes tP8 — 0.81 7.6 — 0.35 4.5

128 bytes tP128 — 1.99 17.5 — 0.96 10

Erasure time
when NPEC ≤ 100 times

2 Kbytes tE2K — 24.5 113.7 — 19.0 46 ms

Erasure time
when NPEC > 100 times

2 Kbytes tE2K — 29.8 225.8 — 23.2 90 (1000 times ≥ 
NPEC > 100 times), 
98 (10000 times ≥ 

NPEC > 1000 times)

ms

Suspend delay time during programming
(in programming/erasure priority mode)

tSPD — — 1.7 — — 1.6 ms

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

tSPSD1 — — 220 — — 120 μs

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

tSPSD2 — — 1.7 — — 1.6 ms

Suspend delay time during erasing 
(in programming/erasure priority mode)

tSED — — 1.7 — — 1.6 ms

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

tSESD1 — — 220 — — 120 μs

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

tSESD2 — — 1.7 — — 1.6 ms

FCU reset time tFCUR 20 μs or 
longer and 
FCLK × 6 
or greater

— — 20 μs or 
longer and 
FCLK × 6 
or greater

— — μs
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Figure G 100-Pin LQFP (PLQP0100KB-A)
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REVISION HISTORY RX210 Group Datasheet
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Page Summary

0.50 Apr.15, 2011 — First edition, issued

0.90 Aug.10, 2011 1. Overview

4 Table 1.1 Outline of Specifications: Power supply voltage/ Operating frequency, changed

17, 21, 24, 
26

Table 1.5 to Table 1.8 List of Pins and Pin Functions (Pin name: LVCMP2  CMPA2), changed

2. CPU

51 Table 2.14 Instructions that are Converted into Multiple Micro-Operations (multiplier: 32 × 32  64 
bits), (memory source operand), added
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63 Table 5.1 List of I/O Registers (Address Order), SOSCWTCR, LOCOWTCR2, HOCOWTCR2, 
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114 to 116 Table 5.1 List of I/O Registers (Address Order): Interrupt source priority register, changed

5. Electrical Characteristics

85 to 137 Newly added

1.20 Nov 28, 2012 All Information on chip versions A, B, and C, corresponding descriptions and notes, added
48-pin products added, PLQP0080JA-A 14  14 mm, 0.65-mm pitch, package deleted

Features
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1. Overview

2 1.1 Outline of Specifications: Description, changed

2 to 5 Table 1.1 Outline of Specifications, changed
Note 1, added

6 Table 1.2 Comparison of Functions for Different Packages, changed

7 Table 1.3 List of Products, changed

8 to 10 Tables 1.4 to 1.7 List of Products, added

11 Figure 1.1 How to Read the Product Part No., Memory Capacity, and Package Type: G item added

12 Figure 1.2 Block Diagram, changed
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13 Table 1.8 Pin Functions: Multiplexed bus, added
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144 Table 5.44 Clock Timing: Note 5, changed

154 Table 5.49 Bus Timing (1), Table 5.50 Bus Timing (2), changed

155 Table 5.51 Bus Timing (3), changed

160 Table 5.52 Bus Timing (Multiplexed Bus) (1), Table 5.53 Bus Timing (Multiplexed Bus) (2), changed

161 Table 5.54 Bus Timing (Multiplexed Bus) (3), changed

164 Table 5.56 Timing of On-Chip Peripheral Modules (2), changed

166 Table 5.57 Timing of On-Chip Peripheral Modules (3), changed

177 Table 5.61 A/D Conversion Characteristics (1), Note 3, deleted
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179 Table 5.64 A/D Conversion Characteristics (2), Note 3,
Table 5.65 A/D Conversion Characteristics (3), Note 3, deleted

186 Table 5.72 Power-on Reset Circuit and Voltage Detection Circuit Characteristics (2), changed
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Features
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1. Overview
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added
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12 Figure 1.1 How to Read the Product Part No., Memory Capacity, and Package Type, changed
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134 Table 5.21 DC Characteristics (20) Note, added

149, 150 Table 5.44 Clock Timing Note 6, Note 7, added
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