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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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RX210 Group 1. Overview

Figure 1.4 Pin Assignments of the 144-Pin LQFP
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Note: • This figure indicates the power supply pins and I /O port pins. For the pin configuration, see the table “List of Pins 
and Pin Functions (144-Pin LQFP)”.
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RX210 Group 1. Overview

Figure 1.5 Pin Assignments of the 100-Pin TFLGA (Upper Perspective View)
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Note: • This figure indicates the power supply pins and I/O port pins. For the pin configuration, see the table “List of Pins and 
Pin Functions (100-Pin TFLGA)”.

Note: • For the position of A1 pin in the package, see “Package Dimensions”.
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RX210 Group 2. CPU

2. CPU
Figure 2.1 shows the register set of the CPU.

Figure 2.1 Register Set of the CPU

 

Note 1. 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.
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RX210 Group 3. Address Space

Figure 3.1 Memory Map in Each Operating Mode
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On-chip ROM (program ROM)
(read only)*2
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Peripheral I/O registers
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On-chip ROM (program ROM)
(write only) (1 MB)
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Note 1. The address space in boot mode and user boot mode is the same as the address space in single-chip mode.
Note 2. The capacity of ROM/RAM differs depending on the products.

Note:•See Table 1.3 to Table 1.7 List of Products, for the product type name.

Note 3. Reserved areas should not be accessed.

ROM (bytes) RAM (bytes)

Capacity Address Capacity Address

1 M FFF0 0000h to FFFF FFFFh 96 K 0000 0000h to 0001 7FFFh

768 K FFF4 0000h to FFFF FFFFh

512 K FFF8 0000h to FFFF FFFFh 64 K 0000 0000h to 0000 FFFFh

384 K FFFA 0000h to FFFF FFFFh

256 K FFFC 0000h to FFFF FFFFh 32 K 0000 0000h to 0000 7FFFh

128 K FFFE 0000h to FFFF FFFFh 20 K 0000 0000h to 0000 4FFFh

96 K FFFE 8000h to FFFF FFFFh 16 K 0000 0000h to 0000 3FFFh

64 K FFFF 0000h to FFFF FFFFh 12 K 0000 0000h to 0000 2FFFh
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RX210 Group 4. I/O Registers

0008 7179h ICU DTC activation enable register 121 DTCER121 8 8 2 ICLK

0008 717Ah ICU DTC activation enable register 122 DTCER122 8 8 2 ICLK

0008 717Dh ICU DTC activation enable register 125 DTCER125 8 8 2 ICLK

0008 717Eh ICU DTC activation enable register 126 DTCER126 8 8 2 ICLK

0008 7181h ICU DTC activation enable register 129 DTCER129 8 8 2 ICLK

0008 7182h ICU DTC activation enable register 130 DTCER130 8 8 2 ICLK

0008 7183h ICU DTC activation enable register 131 DTCER131 8 8 2 ICLK

0008 7184h ICU DTC activation enable register 132 DTCER132 8 8 2 ICLK

0008 7186h ICU DTC activation enable register 134 DTCER134 8 8 2 ICLK

0008 7187h ICU DTC activation enable register 135 DTCER135 8 8 2 ICLK

0008 7188h ICU DTC activation enable register 136 DTCER136 8 8 2 ICLK

0008 7189h ICU DTC activation enable register 137 DTCER137 8 8 2 ICLK

0008 718Ah ICU DTC activation enable register 138 DTCER138 8 8 2 ICLK

0008 718Bh ICU DTC activation enable register 139 DTCER139 8 8 2 ICLK

0008 718Ch ICU DTC activation enable register 140 DTCER140 8 8 2 ICLK

0008 718Dh ICU DTC activation enable register 141 DTCER141 8 8 2 ICLK

0008 718Eh ICU DTC activation enable register 142 DTCER142 8 8 2 ICLK

0008 718Fh ICU DTC activation enable register 143 DTCER143 8 8 2 ICLK

0008 7190h ICU DTC activation enable register 144 DTCER144 8 8 2 ICLK

0008 7191h ICU DTC activation enable register 145 DTCER145 8 8 2 ICLK

0008 7193h ICU DTC activation enable register 147 DTCER147 8 8 2 ICLK

0008 7194h ICU DTC activation enable register 148 DTCER148 8 8 2 ICLK

0008 7197h ICU DTC activation enable register 151 DTCER151 8 8 2 ICLK

0008 7198h ICU DTC activation enable register 152 DTCER152 8 8 2 ICLK

0008 719Bh ICU DTC activation enable register 155 DTCER155 8 8 2 ICLK

0008 719Ch ICU DTC activation enable register 156 DTCER156 8 8 2 ICLK

0008 719Dh ICU DTC activation enable register 157 DTCER157 8 8 2 ICLK

0008 719Eh ICU DTC activation enable register 158 DTCER158 8 8 2 ICLK

0008 71A0h ICU DTC activation enable register 160 DTCER160 8 8 2 ICLK

0008 71A1h ICU DTC activation enable register 161 DTCER161 8 8 2 ICLK

0008 71A4h ICU DTC activation enable register 164 DTCER164 8 8 2 ICLK

0008 71A5h ICU DTC activation enable register 165 DTCER165 8 8 2 ICLK

0008 71AEh ICU DTC activation enable register 174 DTCER174 8 8 2 ICLK

0008 71AFh ICU DTC activation enable register 175 DTCER175 8 8 2 ICLK

0008 71B1h ICU DTC activation enable register 177 DTCER177 8 8 2 ICLK

0008 71B2h ICU DTC activation enable register 178 DTCER178 8 8 2 ICLK

0008 71B4h ICU DTC activation enable register 180 DTCER180 8 8 2 ICLK

0008 71B5h ICU DTC activation enable register 181 DTCER181 8 8 2 ICLK

0008 71B7h ICU DTC activation enable register 183 DTCER183 8 8 2 ICLK

0008 71B8h ICU DTC activation enable register 184 DTCER184 8 8 2 ICLK

0008 71BBh ICU DTC activation enable register 187 DTCER187 8 8 2 ICLK

0008 71BCh ICU DTC activation enable register 188 DTCER188 8 8 2 ICLK

0008 71BFh ICU DTC activation enable register 191 DTCER191 8 8 2 ICLK

0008 71C0h ICU DTC activation enable register 192 DTCER192 8 8 2 ICLK

0008 71C3h ICU DTC activation enable register 195 DTCER195 8 8 2 ICLK

0008 71C4h ICU DTC activation enable register 196 DTCER196 8 8 2 ICLK

0008 71C6h ICU DTC activation enable register 198 DTCER198 8 8 2 ICLK

0008 71C7h ICU DTC activation enable register 199 DTCER199 8 8 2 ICLK

0008 71C8h ICU DTC activation enable register 200 DTCER200 8 8 2 ICLK

0008 71C9h ICU DTC activation enable register 201 DTCER201 8 8 2 ICLK

0008 71CFh ICU DTC activation enable register 207 DTCER207 8 8 2 ICLK

Table 4.1 List of I/O Registers (Address Order) (7 / 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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RX210 Group 4. I/O Registers

0008 C16Dh MPC P55 pin function control register P55PFS 8 8 2, 3 PCLKB 2 ICLK

0008 C16Eh MPC P56 pin function control register P56PFS 8 8 2, 3 PCLKB 2 ICLK

0008 C170h MPC P60 pin function control register P60PFS 8 8 2, 3 PCLKB 2 ICLK

0008 C171h MPC P61 pin function control register P61PFS 8 8 2, 3 PCLKB 2 ICLK

0008 C178h MPC P70 pin function control register P70PFS 8 8 2, 3 PCLKB 2 ICLK

0008 C17Ch MPC P74 pin function control register P74PFS 8 8 2, 3 PCLKB 2 ICLK

0008 C17Dh MPC P75 pin function control register P75PFS 8 8 2, 3 PCLKB 2 ICLK

0008 C17Eh MPC P76 pin function control register P76PFS 8 8 2, 3 PCLKB 2 ICLK

0008 C17Fh MPC P77 pin function control register P77PFS 8 8 2, 3 PCLKB 2 ICLK

0008 C180h MPC P80 pin function control register P80PFS 8 8 2, 3 PCLKB 2 ICLK

0008 C181h MPC P81 pin function control register P81PFS 8 8 2, 3 PCLKB 2 ICLK

0008 C182h MPC P82 pin function control register P82PFS 8 8 2, 3 PCLKB 2 ICLK

0008 C183h MPC P83 pin function control register P83PFS 8 8 2, 3 PCLKB 2 ICLK

0008 C186h MPC P86 pin function control register P865PFS 8 8 2, 3 PCLKB 2 ICLK

0008 C187h MPC P87 pin function control register P87PFS 8 8 2, 3 PCLKB 2 ICLK

0008 C188h MPC P90 pin function control register P90PFS 8 8 2, 3 PCLKB 2 ICLK

0008 C189h MPC P91 pin function control register P91PFS 8 8 2, 3 PCLKB 2 ICLK

0008 C18Ah MPC P92 pin function control register P92PFS 8 8 2, 3 PCLKB 2 ICLK

0008 C18Bh MPC P93 pin function control register P93PFS 8 8 2, 3 PCLKB 2 ICLK

0008 C190h MPC PA0 pin function control register PA0PFS 8 8 2, 3 PCLKB 2 ICLK

0008 C191h MPC PA1 pin function control register PA1PFS 8 8 2, 3 PCLKB 2 ICLK

0008 C192h MPC PA2 pin function control register PA2PFS 8 8 2, 3 PCLKB 2 ICLK

0008 C193h MPC PA3 pin function control register PA3PFS 8 8 2, 3 PCLKB 2 ICLK

0008 C194h MPC PA4 pin function control register PA4PFS 8 8 2, 3 PCLKB 2 ICLK

0008 C195h MPC PA5 pin function control register PA5PFS 8 8 2, 3 PCLKB 2 ICLK

0008 C196h MPC PA6 pin function control register PA6PFS 8 8 2, 3 PCLKB 2 ICLK

0008 C197h MPC PA7 pin function control register PA7PFS 8 8 2, 3 PCLKB 2 ICLK

0008 C198h MPC PB0 pin function control register PB0PFS 8 8 2, 3 PCLKB 2 ICLK

0008 C199h MPC PB1 pin function control register PB1PFS 8 8 2, 3 PCLKB 2 ICLK

0008 C19Ah MPC PB2 pin function control register PB2PFS 8 8 2, 3 PCLKB 2 ICLK

0008 C19Bh MPC PB3 pin function control register PB3PFS 8 8 2, 3 PCLKB 2 ICLK

0008 C19Ch MPC PB4 pin function control register PB4PFS 8 8 2, 3 PCLKB 2 ICLK

0008 C19Dh MPC PB5 pin function control register PB5PFS 8 8 2, 3 PCLKB 2 ICLK

0008 C19Eh MPC PB6 pin function control register PB6PFS 8 8 2, 3 PCLKB 2 ICLK

0008 C19Fh MPC PB7 pin function control register PB7PFS 8 8 2, 3 PCLKB 2 ICLK

0008 C1A0h MPC PC0 pin function control register PC0PFS 8 8 2, 3 PCLKB 2 ICLK

0008 C1A1h MPC PC1 pin function control register PC1PFS 8 8 2, 3 PCLKB 2 ICLK

0008 C1A2h MPC PC2 pin function control register PC2PFS 8 8 2, 3 PCLKB 2 ICLK

0008 C1A3h MPC PC3 pin function control register PC3PFS 8 8 2, 3 PCLKB 2 ICLK

0008 C1A4h MPC PC4 pin function control register PC4PFS 8 8 2, 3 PCLKB 2 ICLK

0008 C1A5h MPC PC5 pin function control register PC5PFS 8 8 2, 3 PCLKB 2 ICLK

0008 C1A6h MPC PC6 pin function control register PC6PFS 8 8 2, 3 PCLKB 2 ICLK

0008 C1A7h MPC PC7 pin function control register PC7PFS 8 8 2, 3 PCLKB 2 ICLK

0008 C1A8h MPC PD0 pin function control register PD0PFS 8 8 2, 3 PCLKB 2 ICLK

0008 C1A9h MPC PD1 pin function control register PD1PFS 8 8 2, 3 PCLKB 2 ICLK

0008 C1AAh MPC PD2 pin function control register PD2PFS 8 8 2, 3 PCLKB 2 ICLK

0008 C1ABh MPC PD3 pin function control register PD3PFS 8 8 2, 3 PCLKB 2 ICLK

0008 C1ACh MPC PD4 pin function control register PD4PFS 8 8 2, 3 PCLKB 2 ICLK

0008 C1ADh MPC PD5 pin function control register PD5PFS 8 8 2, 3 PCLKB 2 ICLK

0008 C1AEh MPC PD6 pin function control register PD6PFS 8 8 2, 3 PCLKB 2 ICLK

0008 C1AFh MPC PD7 pin function control register PD7PFS 8 8 2, 3 PCLKB 2 ICLK

Table 4.1 List of I/O Registers (Address Order) (27 / 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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RX210 Group 5. Electrical Characteristics

Figure 5.13 Voltage Dependency in Software Standby Mode (SOFTCUT[2:0] Bits = 111b) (Reference 
Data) for Chip Version C

Figure 5.14 Temperature Dependency in Software Standby Mode (SOFTCUT[2:0] Bits = 111b) 
(Reference Data) for Chip Version C
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RX210 Group 5. Electrical Characteristics

Figure 5.33 Voltage Dependency in Deep Software Standby Mode (DEEPCUT1 Bit = 1) (Reference 
Data) for Chip Version B with 768 Kbytes/1 Mbyte of Flash Memory and 100 to 145 Pins

Figure 5.34 Temperature Dependency in Deep Software Standby Mode (DEEPCUT1 Bit = 1) 
(Reference Data) for Chip Version B with 768 Kbytes/1 Mbyte of Flash Memory and 100 
to 145 Pins
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RX210 Group 5. Electrical Characteristics

[Chip version B]

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 version B]

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.

[Chip versions A and C]

Note 1. Programming and erasing the flash memory is impossible.
Note 2. The lower-limit frequency of PCLKD is 1 MHz when the A/D converter is in use.

Table 5.36 Operation Frequency Value (Middle-Speed Operating Mode 2A)
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 8 16 32 MHz

FlashIF clock (FCLK)*1 8 16 32

Peripheral module clock (PCLKB) 8 16 32

Peripheral module clock (PCLKD)*2 8 16 32

External bus clock (BCLK) 8 16 25

BCLK pin output 8 8 12.5

Table 5.37 Operation Frequency Value (Middle-Speed Operating Mode 2B)
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 8 16 32 MHz

FlashIF clock (FCLK)*1 8 16 32

Peripheral module clock (PCLKB) 8 16 32

Peripheral module clock (PCLKD)*2 8 16 32

External bus clock (BCLK) 8 16 25

BCLK pin output 8 8 12.5

Table 5.38 Operation Frequency Value (Low-Speed Operating Mode 1)
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 1 1 1 MHz

FlashIF clock (FCLK)*1 1 1 1

Peripheral module clock (PCLKB) 1 1 1

Peripheral module clock (PCLKD)*2 1 1 1

External bus clock (BCLK) 1 1 1

BCLK pin output 1 1 1



R01DS0041EJ0150 Rev.1.50 Page 166 of 221
Oct 18, 2013

RX210 Group 5. Electrical Characteristics

Table 5.52 Bus Timing (Multiplexed Bus) (1)
Conditions: VCC = AVCC0 = 2.7 to 5.5 V, VSS = AVSS0 = VREFL = VREFL0 = 0 V, 

fBCLK ≤ 25 MHz (BCLK pin output frequency ≤ 12.5 MHz), Ta = –40 to +105°C, VOH = VCC × 0.5, 
VOL = VCC × 0.5, IOH = –1.0 mA, IOL = 1.0 mA, CL = 30 pF
When normal output is selected by the drive capacity register

Item Symbol Min. Typ. Max. Unit

Address delay time tAD — 60 ns Figure 5.81 and 
Figure 5.82

Byte control delay time tBCD — 60 ns

CS# delay time tCSD — 60 ns

RD# delay time tRSD — 60 ns

ALE delay time tALED — 60 ns

Read data setup time tRDS 40 — ns

Read data hold time tRDH 0 — ns

WR# delay time tWRD — 60 ns

Write data delay time tWDD — 60 ns

Write data hold time tWDH 0 — ns

WAIT# setup time tWTS 40 — ns Figure 5.80

WAIT# hold time tWTH 0 — ns

Table 5.53 Bus Timing (Multiplexed Bus) (2)
Conditions: VCC = AVCC0 = 1.8 to 2.7 V, VSS = AVSS0 = VREFL = VREFL0 = 0 V, 

fBCLK ≤ 16 MHz (BCLK pin output frequency ≤ 8 MHz), Ta = –40 to +105°C, VOH = VCC × 0.5, 
VOL = VCC × 0.5, IOH = –1.0 mA, IOL = 1.0 mA, CL = 30 pF
When normal output is selected by the drive capacity register

Item Symbol Min. Typ. Max. Unit

Address delay time tAD — 90 ns Figure 5.81 and 
Figure 5.82

Byte control delay time tBCD — 90 ns

CS# delay time tCSD — 90 ns

RD# delay time tRSD — 90 ns

ALE delay time tALED — 90 ns

Read data setup time tRDS 60 — ns

Read data hold time tRDH 0 — ns

WR# delay time tWRD — 90 ns

Write data delay time tWDD — 90 ns

Write data hold time tWDH 0 — ns

WAIT# setup time tWTS 60 — ns Figure 5.80

WAIT# hold time tWTH 0 — ns
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[512 Kbytes or less of flash memory and 48 to 100 pins]
Table 5.56 Timing of On-Chip Peripheral Modules (2)
Conditions: VCC = AVCC0 = 1.62 to 5.5 V, VSS = AVSS0 = VREFL = VREFL0 = 0 V, Ta = –40 to +105°C

When high-drive output is selected by the drive capacity register

Item Symbol Min. Max. Unit*1 Test Conditions

RSPI RSPCK clock cycle Master tSPcyc 2 4096 tPcyc C = 30 pF
Figure 5.91

125 — ns

Slave 8 4096 tPcyc 

RSPCK clock high 
pulse width

Master 2.7 V ≤ VCC ≤ 5.5 V tSPCKWH (tSPcyc – tSPCKr – 
tSPCKf)/2 – 3

— ns

1.8 V ≤ VCC < 2.7 V (tSPcyc – tSPCKr – 
tSPCKf)/2 – 3

—

1.62 V ≤ VCC < 1.8 V (tSPcyc – tSPCKr – 
tSPCKf)/2 – 10

—

Slave (tSPcyc – tSPCKr – 
tSPCKf)/2

—

RSPCK clock low 
pulse width

Master 2.7 V ≤ VCC ≤ 5.5 V tSPCKWL (tSPcyc – tSPCKr – 
tSPCKf)/2 – 3

— ns

1.8 V ≤ VCC < 2.7 V (tSPcyc – tSPCKr – 
tSPCKf)/2 – 3

—

1.62 V ≤ VCC < 1.8 V (tSPcyc – tSPCKr – 
tSPCKf)/2 – 10

—

Slave (tSPcyc – tSPCKr – 
tSPCKf)/2

—

RSPCK clock rise/fall 
time

Output 2.7 V ≤ VCC ≤ 5.5 V tSPCKr, 
tSPCKf

— 10 ns

1.8 V ≤ VCC < 2.7 V — 15

1.62 V ≤ VCC < 1.8 V — 20

Input — 1 μs

Data input setup time Master 2.7 V ≤ VCC ≤ 5.5 V tSU 50 — ns C = 30 pF
Figure 5.92 to 
Figure 5.97

1.8 V ≤ VCC < 2.7 V 65 —

1.62 V ≤ VCC < 1.8 V 75 —

Slave 25 – tPcyc —

Data input hold time Master tH tPcyc — ns

Slave 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 — 50 ns

1.8 V ≤ VCC < 2.7 V — 55

1.62 V ≤ VCC < 1.8 V — 60

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 —
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Note 1. tPcyc: PCLK cycle

[768 Kbytes/1 Mbyte of flash memory or 144/145 pins]

Item Symbol Min. Max. Unit*1 Test Conditions

RSPI MOSI and MISO rise/
fall time

Output tDr, tDf — 20 ns C = 30 pF
Figure 5.92 to 
Figure 5.97

Input — 1 μs

SSL rise/fall time Output tSSLr, 
tSSLf

— 20 ns

Input — 1 μs

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

Table 5.57 Timing of On-Chip Peripheral Modules (3)
Conditions: VCC = AVCC0 = 1.62 to 5.5 V, VSS = AVSS0 = VREFL = VREFL0 = 0 V, Ta = –40 to +105°C

When high-drive output is selected by the drive capacity register

Item Symbol Min. Max. Unit*1 Test Conditions

RSPI RSPCK clock cycle Master tSPcyc 2 4096 tPcyc C = 30pF
Figure 5.91

Slave 8 4096

RSPCK clock high 
pulse width

Master 2.7 V ≤ VCC ≤ 5.5 V tSPCKWH (tSPcyc – tSPCKr – 
tSPCKf)/2 – 3

— ns

1.8 V ≤ VCC < 2.7 V (tSPcyc – tSPCKr – 
tSPCKf)/2 – 3

—

1.62 V ≤ VCC < 1.8 V (tSPcyc – tSPCKr – 
tSPCKf)/2 – 10

—

Slave (tSPcyc – tSPCKr – 
tSPCKf)/2

—

RSPCK clock low 
pulse width

Master 2.7 V ≤ VCC ≤ 5.5 V tSPCKWL (tSPcyc – tSPCKr– 
tSPCKf)/2 – 3

— ns

1.8 V ≤ VCC < 2.7 V (tSPcyc – tSPCKr– 
tSPCKf)/2 – 3

—

1.62 V ≤ VCC < 1.8 V (tSPcyc – tSPCKr– 
tSPCKf)/2 – 10

—

Slave (tSPcyc – tSPCKr – 
tSPCKf)/2

—

RSPCK clock rise/fall 
time

Output 2.7 V ≤ VCC ≤ 5.5 V tSPCKr, 
tSPCKf

— 10 ns

1.8 V ≤ VCC < 2.7 V — 15

1.62 V ≤ VCC < 1.8 V — 20

Input — 1 μs
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Note: • tPcyc: PCLK cycle
Note 1. Cb indicates the total capacity of the bus line.
Note 2. This applies when the SMR.CKS[1:0] bits = 00b and the SNFR.NFCS[2:0] bits = 010b while the SNFR.NFE bit = 1 and the digital 

filter is enabled.

Table 5.60 Timing of On-Chip Peripheral Modules (6)
Conditions: VCC = AVCC0 = 2.7 to 5.5 V, VSS = AVSS0 = VREFL = VREFL0 = 0 V, fPCLKB = up to 32 MHz,

Ta = –40 to +105°C
When high-drive output is selected by the drive capacity register

Item Symbol Min.*1 Max. Unit
Test 

Conditions

Simple IIC
(Standard mode)

SDA input rise time tSr — 1000 ns Figure 
5.98

SDA input fall time tSf — 300 ns

SDA input spike pulse removal time tSP 0 4 × tpcyc*2 ns

Data input setup time tSDAS 250 — ns

Data input hold time tSDAH 0 — ns

SCL, SDA capacitive load Cb — 400 pF

Simple IIC
(Fast mode)

SCL, SDA input rise time tSr 20 + 0.1Cb 300 ns Figure 
5.98

SCL, SDA input fall time tSf 20 + 0.1Cb 300 ns

SCL, SDA input spike pulse removal time tSP 0 4 × tpcyc*2 ns

Data input setup time tSDAS 100 — ns

Data input hold time tSDAH 0 — ns

SCL, SDA capacitive load Cb — 400 pF
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Figure 5.102 A/D Conversion Timing Example of the Temperature Sensor (Two Conversions 
Performed)

5.7 Comparator Characteristics

Note 1. When the digital filter is disabled.

Table 5.70 Comparator Characteristics
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

Comparator A External reference voltage input 
range

LVREF 1.4 ― VCC V

External comparison voltage 
(CMPA1, CMPA2) input range

VI –0.3 ― VCC + 0.3 V

Offset ― ― ±50 ±150 mV

Comparator output delay time*1 ― ― 3 ― µs At falling edge
VI = LVREF – 110 mV

― 2 ― µs At falling edge
VI < LVREF – 1 V

― 3 ― µs At rising edge
VI = LVREF + 160 mV

― 1.5 ― µs At rising edge
VI > LVREF + 1 V

Comparator operating current ICMPA ― 0.5 ― µA VCC = 5.0 V

Comparator B Input reference voltage for 
CVREFB0, CVREFB1

VREF 0 ― VCC – 1.4 V

Input voltage for CMPB0, 
CMPB1

VI –0.3 ― VCC + 0.3 V

Offset ― ― ±10 ±100 mV

Comparator output delay time td ― ― 1 µs VI = VREF + 100 mV

Comparator operating current ICMPB ― 75 150 µA VCC = 5.0 V
For total two channels

A/D interrupt request
(S12ADI0)

TSEN

PGAEN

tSTART tRST_PGA

Trigger to start A/D 
conversion from the 
temperature sensor 

(internal signal)

A/D converter

A/D activation trigger

PGA is stopped

IdleA/D 
conversionSamplingIdleA/D 

conversionSamplingIdle

1st result of A/D conversion of the temperature 
sensor output

2nd result of A/D conversion of the 
temperature sensor output

Temperature 
sensor is stoppedTemperature sensor is operating

PGA is operating PGA is operating
PGA is 
stopped

Automatic clearing Automatic clearing

A/D activation trigger

ADTSDR register



R01DS0041EJ0150 Rev.1.50 Page 191 of 221
Oct 18, 2013

RX210 Group 5. Electrical Characteristics

5.8 Power-on Reset Circuit and Voltage Detection Circuit Characteristics

Note: • These characteristics apply when noise is not superimposed on the power supply.
Note 1. When the CPU is in a mode other than software standby and deep software standby modes, when the CPU transits to software 

standby mode with the FHSSBYCR.SOFTCUT[2] bit set to 0, or when the CPU transits to deep software standby mode with the 
DPSBYCR.DEEPCUT1 bit set to 0.

Note 2. When the CPU transits to software standby mode with the FHSSBYCR.SOFTCUT[2] bit set to 1 or when the CPU transits to 
deep software standby mode with the DPSBYCR.DEEPCUT1 bit set to 1.

Note 3. # in the symbol Vdet0_# denotes the value of the LDSEL[1:0] bits.
Note 4. # in the symbol Vdet1_# denotes the value of the LVDLVLR.LVD1LVL[3:0] bits.

Table 5.71 Power-on Reset Circuit and Voltage Detection Circuit Characteristics (1)
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

Power-on reset 
(POR)

Low power 
consumption 
function disabled*1

VPOR 1.30 1.40 1.55 V Figure 5.103 and 
Figure 5.104

Low power 
consumption 
function enabled*2

1.00 1.20 1.45

Voltage detection circuit (LVD0)*3 Vdet0_0 3.65 3.80 3.95 V Figure 5.105

Vdet0_1 2.70 2.80 2.90

Vdet0_2 1.80 1.90 2.00

Vdet0_3 1.62 1.72 1.82

Voltage detection circuit (LVD1)*4 Vdet1_0 4.00 4.15 4.30 V Figure 5.106

At falling edge 
VCC

Vdet1_1 3.85 4.00 4.15

Vdet1_2 3.70 3.85 4.00

Vdet1_3 3.55 3.70 3.85

Vdet1_4 3.40 3.55 3.70

Vdet1_5 3.25 3.40 3.55

Vdet1_6 3.10 3.25 3.40

Vdet1_7 2.95 3.10 3.25

Vdet1_8 2.85 2.95 3.05

Vdet1_9 2.70 2.80 2.90

Vdet1_A 2.55 2.65 2.75

Vdet1_B 2.40 2.50 2.60

Vdet1_C 2.25 2.35 2.45

Vdet1_D 2.10 2.20 2.30

Vdet1_E 1.95 2.05 2.15

Vdet1_F 1.80 1.90 2.00
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5.9 Oscillation Stop Detection Timing

Figure 5.108 Oscillation Stop Detection Timing

Table 5.73 Oscillation Stop Detection Circuit Characteristics
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

Detection time tdr — — 1 ms Figure 5.108

tdr

Main clock or PLL clock

OSTDSR.OSTDF

LOCO clock

ICLK
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5.10 ROM (Flash Memory for Code Storage) Characteristics

[Chip version A]

Note 1. Definition of reprogram/erase cycle: The reprogram/erase cycle is the number of erasing for each block. When the reprogram/
erase cycle is n times (n = 1000), erasing can be performed n times for each block. For instance, when 128-byte programming is 
performed 16 times for different addresses in 2-Kbyte block and then the entire block is erased, the reprogram/erase cycle is 
counted as one. However, programming the same address for several times as one erasing is not enabled (overwriting is 
prohibited).

Note 2. This result is obtained from reliability testing.

[Chip versions B and C]

Note 1. Definition of reprogram/erase cycle: The reprogram/erase cycle is the number of erasing for each block. When the reprogram/
erase cycle is n times (n = 1000), erasing can be performed n times for each block. For instance, when 128-byte programming is 
performed 16 times for different addresses in 2-Kbyte block and then the entire block is erased, the reprogram/erase cycle is 
counted as one. However, programming the same address for several times as one erasing is not enabled (overwriting is 
prohibited).

Note 2. This result is obtained from reliability testing.

Table 5.74 ROM (Flash Memory for Code Storage) Characteristics (1)

Item Symbol Min. Typ. Max. Unit Conditions

Reprogramming/erasure cycle*1 NPEC 1000 — — Times

Data hold time tDRP 10*2 — — Year

Table 5.75 ROM (Flash Memory for Code Storage) Characteristics (2)

Item Symbol Min. Typ. Max. Unit Conditions

Reprogramming/erasure cycle*1 NPEC 10000 — — Times

Data hold time After 1000 times 
of NPEC

tDRP 30*2 — — Year Ta = +85°C

After 10000 times 
of NPEC

1*2 — — Year
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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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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.

Figure A 145-Pin TFLGA (PTLG0145KA-A)
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Figure C 100-Pin TFLGA (PTLG0100JA-A)

P-TFLGA100-7x7-0.65 0.1g

MASS[Typ.]

100F0GPTLG0100JA-A

RENESAS CodeJEITA Package Code Previous Code

0.15v

0.20w

0.08

0.4850.4350.385

MaxNomMin

Dimension in Millimeters
Symbol

Reference

7.0D

7.0E

1.05A

x

0.65e

0.10y

b1

b 0.31 0.35 0.39

0.575ZD

ZE 0.575

Index mark

B
w

Sw AS

A

H

G

F

E

D

C

B

1 2 3 4 5 6 7 8y S

S

A

v

×4

(Laser mark)

Index mark

J

K

9 10

D

E

e

e

A ZD

Z
E

B

φ b

φ b1

φ× M S AB

φ× M S AB


