
Renesas Electronics America Inc - R5F21244SNFP#V2 Datasheet

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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Notice 
1. All information included in this document is current as of the date this document is issued. Such information, however, is 

subject to change without any prior notice. Before purchasing or using any Renesas Electronics products listed herein, please 
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Figure 1.2 Type Number, Memory Size, and Package of R8C/24 Group

Type No.   R 5 F 21 24 6 S N XXX FP
Package type:

FP: PLQP0052JA-A (0.65 mm pin-pitch, 10 mm square body)
LG: PTLG0064JA-A (0.65 mm pin-pitch, 6 mm square body)

ROM number

Classification
N: Operating ambient temperature -20°C to 85°C
D: Operating ambient temperature -40°C to 85°C
Y: Operating ambient temperature -20°C to 105°C(1)

S: Low-voltage version

ROM capacity
4: 16 KB
5: 24 KB
6: 32 KB
7: 48 KB
8: 64 KB

R8C/24 Group

R8C/Tiny Series

Memory type
F: Flash memory

Renesas MCU

Renesas semiconductor

NOTE:
1.  Please contact Renesas Technology sales offices for the Y version.
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1.5 Pin Assignments
Figure 1.4 shows PLQP0052JA-A Package Pin Assignments (Top View). Figure 1.5 shows PTLG0064JA-A
Package Pin Assignments.

Figure 1.4 PLQP0052JA-A Package Pin Assignments (Top View)
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NOTES:
1. P4_7 is an input-only port.
2. Can be assigned to the pin in parentheses by a program.

NC: Non-Connection

Package: PLQP0052JA-A(52P6A-A)
                0.65 mm pin pitch, 10 mm square body
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4. Special Function Registers (SFRs)
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NOTES:
1. AVCC = 2.2 to 5.5 V at Topr = -20 to 85°C (N version) / -40 to 85°C (D version), unless otherwise specified.
2. When the analog input voltage is over the reference voltage, the A/D conversion result will be 3FFh in 10-bit mode and FFh in 

8-bit mode.

Figure 5.1 Ports P0 to P4, P6 Timing Measurement Circuit

Table 5.3 A/D Converter Characteristics

Symbol Parameter Conditions
Standard

Unit
Min. Typ. Max.

− Resolution Vref = AVCC − − 10 Bit
− Absolute 

accuracy
10-bit mode φAD = 10 MHz, Vref = AVCC = 5.0 V − − ±3 LSB
8-bit mode φAD = 10 MHz, Vref = AVCC = 5.0 V − − ±2 LSB
10-bit mode φAD = 10 MHz, Vref = AVCC = 3.3 V − − ±5 LSB
8-bit mode φAD = 10 MHz, Vref = AVCC = 3.3 V − − ±2 LSB
10-bit mode φAD = 5 MHz, Vref = AVCC = 2.2 V − − ±5 LSB
8-bit mode φAD = 5 MHz, Vref = AVCC = 2.2 V − − ±2 LSB

Rladder Resistor ladder Vref = AVCC 10 − 40 kΩ
tconv Conversion time 10-bit mode φAD = 10 MHz, Vref = AVCC = 5.0 V 3.3 − − µs

8-bit mode φAD = 10 MHz, Vref = AVCC = 5.0 V 2.8 − − µs
Vref Reference voltage 2.2 − AVCC V
VIA Analog input voltage(2) 0 − AVCC V
− A/D operating 

clock frequency
Without sample and hold Vref = AVCC = 2.7 to 5.5 V 0.25 − 10 MHz
With sample and hold Vref = AVCC = 2.7 to 5.5 V 1 − 10 MHz
Without sample and hold Vref = AVCC = 2.2 to 5.5 V 0.25 − 5 MHz
With sample and hold Vref = AVCC = 2.2 to 5.5 V 1 − 5 MHz

P0
P1
P2
P3
P4
P6

30pF
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NOTES:
1. VCC = 2.7 to 5.5 V at Topr = -20 to 85°C (N version) / -40 to 85°C (D version), unless otherwise specified.
2. Definition of programming/erasure endurance

The programming and erasure endurance is defined on a per-block basis.
If the programming and erasure endurance is n (n = 100 or 10,000), each block can be erased n times. For example, if 1,024 
1-byte writes are performed to block A, a 1 Kbyte block, and then the block is erased, the programming/erasure endurance 
still stands at one. 
However, the same address must not be programmed more than once per erase operation (overwriting prohibited).

3. Endurance to guarantee all electrical characteristics after program and erase. (1 to Min. value can be guaranteed).
4. Standard of block A and block B when program and erase endurance exceeds 1,000 times. Byte program time to 1,000 times 

is the same as that in program ROM.
5. In a system that executes multiple programming operations, the actual erasure count can be reduced by writing to sequential 

addresses in turn so that as much of the block as possible is used up before performing an erase operation. For example, 
when programming groups of 16 bytes, the effective number of rewrites can be minimized by programming up to 128 groups 
before erasing them all in one operation. It is also advisable to retain data on the erase count of each block and limit the 
number of erase operations to a certain number.

6. If an error occurs during block erase, attempt to execute the clear status register command, then execute the block erase 
command at least three times until the erase error does not occur.

7. Customers desiring program/erase failure rate information should contact their Renesas technical support representative.
8. -40°C for D version.
9.  The data hold time includes time that the power supply is off or the clock is not supplied.

Table 5.5 Flash Memory (Data flash Block A, Block B) Electrical Characteristics(4)

Symbol Parameter Conditions
Standard

Unit
Min. Typ. Max.

− Program/erase endurance(2) 10,000(3) − − times
− Byte program time

(program/erase endurance ≤ 1,000 times)
− 50 400 µs

− Byte program time
(program/erase endurance > 1,000 times)

− 65 − µs

− Block erase time
(program/erase endurance ≤ 1,000 times)

− 0.2 9 s

− Block erase time
(program/erase endurance > 1,000 times)

− 0.3 − s

td(SR-SUS) Time delay from suspend request until 
suspend

− − 97+CPU clock 
× 6 cycles

µs

− Interval from erase start/restart until 
following suspend request

650 − − µs

− Interval from program start/restart until 
following suspend request

0 − − ns

− Time from suspend until program/erase 
restart

− − 3+CPU clock 
× 4 cycles

µs

− Program, erase voltage 2.7 − 5.5 V
− Read voltage 2.2 − 5.5 V
− Program, erase temperature -20(8) − 85  °C
− Data hold time(9) Ambient temperature = 55 °C 20 − − year
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NOTES:
1. VCC = 2.2 to 5.5 V, VSS = 0 V at Topr = -20 to 85°C (N version) / -40 to 85°C (D version), unless otherwise specified.
2. 1tCYC = 1/f1(s)

Table 5.13 Timing Requirements of Clock Synchronous Serial I/O with Chip Select(1)

Symbol Parameter Conditions
Standard Unit

Min. Typ. Max.
tSUCYC SSCK clock cycle time 4 − − tCYC(2)

tHI SSCK clock “H” width 0.4 − 0.6 tSUCYC

tLO SSCK clock “L” width 0.4 − 0.6 tSUCYC

tRISE SSCK clock rising 
time

Master − − 1 tCYC(2)

Slave − − 1 µs
tFALL SSCK clock falling 

time 
Master − − 1 tCYC(2)

Slave − − 1 µs
tSU SSO, SSI data input setup time 100 − − ns
tH SSO, SSI data input hold time 1 − − tCYC(2)

tLEAD SCS setup time Slave 1tCYC + 50 − − ns

tLAG SCS hold time Slave 1tCYC + 50 − − ns

tOD SSO, SSI data output delay time − − 1 tCYC(2)

tSA SSI slave access time 2.7 V ≤ VCC ≤ 5.5 V − − 1.5tCYC + 100 ns
2.2 V ≤ VCC < 2.7 V − − 1.5tCYC + 200 ns

tOR SSI slave out open time 2.7 V ≤ VCC ≤ 5.5 V − − 1.5tCYC + 100 ns
2.2 V ≤ VCC < 2.7 V − − 1.5tCYC + 200 ns
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NOTES:
1. VCC = 2.2 to 5.5 V, VSS = 0 V and Topr = -20 to 85°C (N version) / -40 to 85°C (D version), unless otherwise specified.
2. 1tCYC = 1/f1(s)

Figure 5.7 I/O Timing of I2C bus Interface

Table 5.14 Timing Requirements of I2C bus Interface(1)

Symbol Parameter Condition
Standard Unit

Min. Typ. Max.
tSCL SCL input cycle time 12tCYC + 600(2) − − ns
tSCLH SCL input “H” width 3tCYC + 300(2) − − ns
tSCLL SCL input “L” width 5tCYC + 500(2) − − ns
tsf SCL, SDA input fall time − − 300 ns
tSP SCL, SDA input spike pulse rejection time − − 1tCYC(2) ns
tBUF SDA input bus-free time 5tCYC(2) − − ns
tSTAH Start condition input hold time 3tCYC(2) − − ns
tSTAS Retransmit start condition input setup time 3tCYC(2) − − ns
tSTOP Stop condition input setup time 3tCYC(2) − − ns
tSDAS Data input setup time 1tCYC + 20(2) − − ns
tSDAH Data input hold time 0 − − ns

SDA

tSTAH

tSCLL

tBUF

VIH

VIL

tSCLH

SCL

tsrtsf

tSDAH
tSCL

tSTAS
tSP tSTOP

tSDAS

P(2) S(1) Sr(3) P(2)

NOTES:
   1. Start condition
   2. Stop condition
   3. Retransmit start condition
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NOTE:
1. VCC = 4.2 to 5.5 V at Topr = -20 to 85°C (N version) / -40 to 85°C (D version), f(XIN) = 20 MHz, unless otherwise specified.

Table 5.15 Electrical Characteristics (1) [VCC = 5 V]

Symbol Parameter Condition
Standard

Unit
Min. Typ. Max.

VOH Output “H” voltage Except P2_0 to P2_7, 
XOUT

IOH = -5 mA VCC − 2.0 − VCC V
IOH = -200 µA VCC − 0.5 − VCC V

P2_0 to P2_7 Drive capacity HIGH IOH = -20 mA VCC − 2.0 − VCC V
Drive capacity LOW IOH = -5 mA VCC − 2.0 − VCC V

XOUT Drive capacity HIGH IOH = -1 mA VCC − 2.0 − VCC V
Drive capacity LOW IOH = -500 µA VCC − 2.0 − VCC V

VOL Output “L” voltage Except P2_0 to P2_7, 
XOUT

IOL = 5 mA − − 2.0 V
IOL = 200 µA − − 0.45 V

P2_0 to P2_7 Drive capacity HIGH IOL = 20 mA − − 2.0 V
Drive capacity LOW IOL = 5 mA − − 2.0 V

XOUT Drive capacity HIGH IOL = 1 mA − − 2.0 V
Drive capacity LOW IOL = 500 µA − − 2.0 V

VT+-VT- Hysteresis INT0, INT1, INT2, 
INT3, KI0, KI1, KI2, 
KI3, TRAIO, RXD0, 
RXD1, CLK0, CLK1, 
SSI, SCL, SDA, SSO

0.1 0.5 − V

RESET 0.1 1.0 − V

IIH Input “H” current VI = 5 V, Vcc = 5V − − 5.0 µA
IIL Input “L” current VI = 0 V, Vcc = 5V − − -5.0 µA
RPULLUP Pull-up resistance VI = 0 V, Vcc = 5V 30 50 167 kΩ
RfXIN Feedback 

resistance
XIN − 1.0 − MΩ

RfXCIN Feedback 
resistance

XCIN − 18 − MΩ

VRAM RAM hold voltage During stop mode 1.8 − − V
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Timing Requirements 
(Unless Otherwise Specified: VCC = 5 V, VSS = 0 V at Topr = 25°C) [VCC = 5 V]

Figure 5.8 XIN Input and XCIN Input Timing Diagram when VCC = 5 V

Figure 5.9 TRAIO Input Timing Diagram when VCC = 5 V

Table 5.18 XIN Input, XCIN Input

Symbol Parameter
Standard

Unit
Min. Max.

tc(XIN) XIN input cycle time 50 − ns
tWH(XIN) XIN input “H” width 25 − ns
tWL(XIN) XIN input “L” width 25 − ns
tc(XCIN) XCIN input cycle time 14 − µs
tWH(XCIN) XCIN input “H” width 7 − µs
tWL(XCIN) XCIN input “L” width 7 − µs

Table 5.19 TRAIO Input

Symbol Parameter
Standard

Unit
Min. Max.

tc(TRAIO) TRAIO input cycle time 100 − ns
tWH(TRAIO) TRAIO input “H” width 40 − ns
tWL(TRAIO) TRAIO input “L” width 40 − ns

XIN input

tWH(XIN)

tC(XIN)

tWL(XIN)

VCC = 5 V

XCIN input

tWH(XCIN)

tC(XCIN)

tWL(XCIN)

TRAIO input

VCC = 5 VtC(TRAIO)

tWL(TRAIO)

tWH(TRAIO)



R8C/24 Group, R8C/25 Group 5. Electrical Characteristics 

Rev.3.00 Feb 29, 2008 Page 44 of 51
REJ03B0117-0300

Table 5.23 Electrical Characteristics (4) [Vcc = 3 V]
(Topr = -20 to 85°C (N version) / -40 to 85°C (D version), unless otherwise specified.)

Symbol Parameter Condition
Standard

Unit
Min. Typ. Max.

ICC Power supply current 
(VCC = 2.7 to 3.3 V)
Single-chip mode, 
output pins are open, 
other pins are VSS

High-speed 
clock mode

XIN = 10 MHz (square wave)
High-speed on-chip oscillator off
Low-speed on-chip oscillator on = 125 kHz
No division

− 6 − mA

XIN = 10 MHz (square wave)
High-speed on-chip oscillator off
Low-speed on-chip oscillator on = 125 kHz
Divide-by-8

− 2 − mA

High-speed on-
chip oscillator 
mode

XIN clock off
High-speed on-chip oscillator on fOCO = 10 MHz
Low-speed on-chip oscillator on = 125 kHz
No division

− 5 9 mA

XIN clock off
High-speed on-chip oscillator on fOCO = 10 MHz
Low-speed on-chip oscillator on = 125 kHz
Divide-by-8

− 2 − mA

Low-speed on-
chip oscillator 
mode

XIN clock off
High-speed on-chip oscillator off
Low-speed on-chip oscillator on = 125 kHz
Divide-by-8, FMR47 = 1

− 130 300 µA

Low-speed 
clock mode

XIN clock off
High-speed on-chip oscillator off
Low-speed on-chip oscillator off
XCIN clock oscillator on = 32 kHz 
FMR47 = 1

− 130 300 µA

XIN clock off
High-speed on-chip oscillator off
Low-speed on-chip oscillator off
XCIN clock oscillator on = 32 kHz 
Program operation on RAM
Flash memory off, FMSTP = 1

− 30 − µA

Wait mode XIN clock off
High-speed on-chip oscillator off
Low-speed on-chip oscillator on = 125 kHz
While a WAIT instruction is executed
Peripheral clock operation
VCA27 = VCA26 = VCA25 = 0
VCA20 = 1

− 25 70 µA

XIN clock off
High-speed on-chip oscillator off
Low-speed on-chip oscillator on = 125 kHz
While a WAIT instruction is executed
Peripheral clock off
VCA27 = VCA26 = VCA25 = 0
VCA20 = 1

− 23 55 µA

XIN clock off
High-speed on-chip oscillator off
Low-speed on-chip oscillator off
XCIN clock oscillator on = 32 kHz (high drive)
While a WAIT instruction is executed
VCA27 = VCA26 = VCA25 = 0
VCA20 = 1

− 3.8 − µA

XIN clock off
High-speed on-chip oscillator off
Low-speed on-chip oscillator off
XCIN clock oscillator on = 32 kHz (low drive)
While a WAIT instruction is executed
VCA27 = VCA26 = VCA25 = 0
VCA20 = 1

− 2.0 − µA

Increase during 
A/D converter 
operation

Without sample & hold − 0.9 − mA
With sample & hold − 0.5 − mA

Stop mode XIN clock off, Topr = 25°C
High-speed on-chip oscillator off
Low-speed on-chip oscillator off
CM10 = 1
Peripheral clock off
VCA27 = VCA26 = VCA25 = 0

− 0.7 3.0 µA

XIN clock off, Topr = 85°C
High-speed on-chip oscillator off
Low-speed on-chip oscillator off
CM10 = 1
Peripheral clock off
VCA27 = VCA26 = VCA25 = 0

− 1.1 − µA
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NOTE:
1. VCC = 2.2 V at Topr = -20 to 85°C (N version) / -40 to 85°C (D version), f(XIN) = 5 MHz, unless otherwise specified.

Table 5.28 Electrical Characteristics (5) [VCC = 2.2 V]

Symbol Parameter Condition
Standard

Unit
Min. Typ. Max.

VOH Output “H” voltage Except P2_0 to P2_7, 
XOUT

IOH = -1 mA VCC - 0.5 − VCC V

P2_0 to P2_7 Drive capacity 
HIGH

IOH = -2 mA VCC - 0.5 − VCC V

Drive capacity 
LOW

IOH = -1 mA VCC - 0.5 − VCC V

XOUT Drive capacity 
HIGH

IOH = -0.1 mA VCC - 0.5 − VCC V

Drive capacity 
LOW

IOH = -50 µA VCC - 0.5 − VCC V

VOL Output “L” voltage Except P2_0 to P2_7, 
XOUT

IOL = 1 mA − − 0.5 V

P2_0 to P2_7 Drive capacity 
HIGH

IOL = 2 mA − − 0.5 V

Drive capacity 
LOW

IOL = 1 mA − − 0.5 V

XOUT Drive capacity 
HIGH

IOL = 0.1 mA − − 0.5 V

Drive capacity 
LOW

IOL = 50 µA − − 0.5 V

VT+-VT- Hysteresis INT0, INT1, INT2, 
INT3, KI0, KI1, KI2, 
KI3, TRAIO, RXD0, 
RXD1, CLK0, CLK1, 
SSI, SCL, SDA, SSO

0.05 0.3 − V

RESET 0.05 0.15 − V

IIH Input “H” current VI = 2.2 V − − 4.0 µA
IIL Input “L” current VI = 0 V − − -4.0 µA
RPULLUP Pull-up resistance VI = 0 V 100 200 600 kΩ
RfXIN Feedback resistance XIN − 5 − MΩ
RfXCIN Feedback resistance XCIN − 35 − MΩ
VRAM RAM hold voltage During stop mode 1.8 − − V
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Table 5.29 Electrical Characteristics (6) [Vcc = 2.2 V]
(Topr = -20 to 85°C (N version) / -40 to 85°C (D version), unless otherwise specified.)

Symbol Parameter Condition
Standard

Unit
Min. Typ. Max.

ICC Power supply current 
(VCC = 2.2 to 2.7 V)
Single-chip mode, 
output pins are open, 
other pins are VSS

High-speed clock 
mode

XIN = 5 MHz (square wave)
High-speed on-chip oscillator off
Low-speed on-chip oscillator on = 125 kHz
No division

− 3.5 − mA

XIN = 5 MHz (square wave)
High-speed on-chip oscillator off
Low-speed on-chip oscillator on = 125 kHz
Divide-by-8

− 1.5 − mA

High-speed on-
chip oscillator 
mode

XIN clock off
High-speed on-chip oscillator on fOCO = 5 MHz
Low-speed on-chip oscillator on = 125 kHz
No division

− 3.5 − mA

XIN clock off
High-speed on-chip oscillator on fOCO = 5 MHz
Low-speed on-chip oscillator on = 125 kHz
Divide-by-8

− 1.5 − mA

Low-speed on-
chip oscillator 
mode

XIN clock off
High-speed on-chip oscillator off
Low-speed on-chip oscillator on = 125 kHz
Divide-by-8, FMR47 = 1

− 100 230 µA

Low-speed clock 
mode

XIN clock off
High-speed on-chip oscillator off
Low-speed on-chip oscillator off
XCIN clock oscillator on = 32 kHz 
FMR47 = 1

− 100 230 µA

XIN clock off
High-speed on-chip oscillator off
Low-speed on-chip oscillator off
XCIN clock oscillator on = 32 kHz 
Program operation on RAM
Flash memory off, FMSTP = 1

− 25 − µA

Wait mode XIN clock off
High-speed on-chip oscillator off
Low-speed on-chip oscillator on = 125 kHz
While a WAIT instruction is executed
Peripheral clock operation
VCA27 = VCA26 = VCA25 = 0
VCA20 = 1

− 22 60 µA

XIN clock off
High-speed on-chip oscillator off
Low-speed on-chip oscillator on = 125 kHz
While a WAIT instruction is executed
Peripheral clock off
VCA27 = VCA26 = VCA25 = 0
VCA20 = 1

− 20 55 µA

XIN clock off
High-speed on-chip oscillator off
Low-speed on-chip oscillator off
XCIN clock oscillator on = 32 kHz (high drive)
While a WAIT instruction is executed
VCA27 = VCA26 = VCA25 = 0
VCA20 = 1

− 3.0 − µA

XIN clock off
High-speed on-chip oscillator off
Low-speed on-chip oscillator off
XCIN clock oscillator on = 32 kHz (low drive)
While a WAIT instruction is executed
VCA27 = VCA26 = VCA25 = 0
VCA20 = 1

− 1.8 − µA

Increase during 
A/D converter 
operation

Without sample & hold − 0.4 − mA
With sample & hold − 0.3 − mA

Stop mode XIN clock off, Topr = 25°C
High-speed on-chip oscillator off
Low-speed on-chip oscillator off
CM10 = 1
Peripheral clock off
VCA27 = VCA26 = VCA25 = 0

− 0.7 3.0 µA

XIN clock off, Topr = 85°C
High-speed on-chip oscillator off
Low-speed on-chip oscillator off
CM10 = 1
Peripheral clock off
VCA27 = VCA26 = VCA25 = 0

− 1.1 − µA
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Timing requirements 
(Unless Otherwise Specified: VCC = 2.2 V, VSS = 0 V at Topr = 25°C) [VCC = 2.2 V]

Figure 5.16 XIN Input and XCIN Input Timing Diagram when VCC = 2.2 V

Figure 5.17 TRAIO Input Timing Diagram when VCC = 2.2 V

Table 5.30 XIN Input, XCIN Input

Symbol Parameter
Standard

Unit
Min. Max.

tc(XIN) XIN input cycle time 200 − ns
tWH(XIN) XIN input “H” width 90 − ns
tWL(XIN) XIN input “L” width 90 − ns
tc(XCIN) XCIN input cycle time 14 − µs
tWH(XCIN) XCIN input “H” width 7 − µs
tWL(XCIN) XCIN input “L” width 7 − µs

Table 5.31 TRAIO Input

Symbol Parameter
Standard

Unit
Min. Max.

tc(TRAIO) TRAIO input cycle time 500 − ns
tWH(TRAIO) TRAIO input “H” width 200 − ns
tWL(TRAIO) TRAIO input “L” width 200 − ns

XIN input

tWH(XIN)

tC(XIN)

tWL(XIN)

VCC = 2.2 V

XCIN input

tWH(XCIN)

tC(XCIN)

tWL(XCIN)

TRAIO input

tC(TRAIO)

tWL(TRAIO)

tWH(TRAIO)

VCC = 2.2 V
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i = 0 or 1

Figure 5.18 Serial Interface Timing Diagram when VCC = 2.2 V

NOTES:
1. When selecting the digital filter by the INTi input filter select bit, use an INTi input HIGH width of either (1/digital filter clock 

frequency × 3) or the minimum value of standard, whichever is greater.
2. When selecting the digital filter by the INTi input filter select bit, use an INTi input LOW width of either (1/digital filter clock 

frequency × 3) or the minimum value of standard, whichever is greater.

Figure 5.19 External Interrupt INTi Input Timing Diagram when VCC = 2.2 V

Table 5.32 Serial Interface

Symbol Parameter
Standard

Unit
Min. Max.

tc(CK) CLKi input cycle time 800 − ns
tW(CKH) CLKi input “H” width 400 − ns
tW(CKL) CLKi input “L” width 400 − ns
td(C-Q) TXDi output delay time − 200 ns
th(C-Q) TXDi hold time 0 − ns
tsu(D-C) RXDi input setup time 150 − ns
th(C-D) RXDi input hold time 90 − ns

Table 5.33 External Interrupt INTi (i = 0 to 3) Input

Symbol Parameter
Standard

Unit
Min. Max.

tW(INH) INT0 input “H” width 1000(1) − ns

tW(INL) INT0 input “L” width 1000(2) − ns

tW(CKH)

tC(CK)

tW(CKL)

th(C-Q)

th(C-D)tsu(D-C)td(C-Q)

CLKi

TXDi

RXDi

VCC = 2.2 V

i = 0 or 1

INTi input

tW(INL)

tW(INH)

VCC = 2.2 V

i = 0 to 3
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REVISION HISTORY R8C/24 Group, R8C/25 Group Datasheet

Rev. Date
Description

Page Summary
0.01 Sep 17, 2004 - First Edition issued
0.02 Dec 10, 2004 All pages Part Number revised. R8C/26 → R8C/24, R8C/27 → R8C/25

2, 3 Table 1.1 R8C/24 Group Performance, Table 1.2 R8C/25 Group 
Performance
- Serial Interface: I2C Bus Interface and Chip-select clock synchronous 
(SSU) added.
- LIN Module added.
- Interrupt: Internal factors revised; 10 → 11
- Note on Operating Ambient Temperature added.

4 Figure 1.1 Block Diagram
- LIN Module added.
- Chip-select clock synchronous (SSU) is added to I2C Bus Interface. 

5, 6 Table 1.3 Product Information of R8C/24 Group, Table 1.4 Product 
Information of R8C/25 Group
Date and Development state revised. 

7 Figure 1.4 Pin Assignment
P3_5/SCL → P3_5/SCL/SSCK, P3_3 → P3_3/SSI, 
P3_4/SDA → P3_4/SDA/SCS, P3_7 → P3_7/SSO, VSS/AVSS → VSS, 
XIN/P4_6 → P4_6/XIN, VCC/AVSS → VCC
12pin P1_7/TRAIO/INT1 to 22pin P1_0/KI0/AN8 
→ 20pin P1_7/TRAIO/INT1 to 30pin P1_0/KI0/AN8

8 Table 1.5 Pin Description
- Analog Power Supply Input eliminated.
- SSU added.

9 Table 1.6 Pin Name Information by Pin Number added.
15 Table 4.1 SFR Information (1)

- 0031h: Voltage Detection Register 1 → Voltage Detection A Register 1
- 0032h: Voltage Detection Register 1 → Voltage Detection A Register 2
              01000001b → 00100001b (Note 4)
- 0036h: “(3), 01000001b (4)” eliminated.
- 0038h: Voltage Monitor 0 Control Register (2), VW0C, 
             00001000b (3), 01000001b (4) added.

16 Table 4.2 SFR Information (2)
- 0048h: Timer RD0 Interrupt Control Register, RD0IC, XXXXX000b added.
- 0049h: Timer RD Interrupt Control Register, RDIC
         → Timer RD1 Interrupt Control Register, RD1IC
- 004Fh: IIC Interrupt Control Register, IIC
           → IIC/SSU Interrupt Control Register, IIC2IC

19 Table 4.5 SFR Information (3)
- 0106h: LIN Control Register, LINCR, 00h added.
 -0107h: LIN Status Register, LINST, 00h added.

REVISION HISTORY R8C/24 Group, R8C/25 Group Datasheet
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REVISION HISTORY R8C/24 Group, R8C/25 Group Datasheet

0.10 Feb 24, 2005 1 to 3
5, 6

Pin type changed: 48-pin(under consideration) → 52-pin.

5 to 7 Package type revised: 48-pin LQFP(under consideration) → 
PLQP0052JA-A

8 Table 1.5 TCLK added, VREF revised.
9 Table 1.6 revised.

13, 14 Figures 3.1 and 3.2 part number revised. 
15 Tabel 4.1 revised:

- 000Fh: 000XXXXXb → 00011111b
- 0023h: FR0 → FRA0
- 0024h: FR1 → FRA1
- 0025h: FR2 → FRA2
- 0031h: Voltage Detection A Register 1, VC1
         → Voltage Detection Register 1, VCA1
- 0032h: Voltage Detection A Register 2, VC2
         → Voltage Detection Register 2, VCA2

17 Tabel 4.3 Register name and the value after reset at 00B8h to 00BFh 
revised; NOTE2 added.

19 Tabel 4.5 revised:
- 0107h: LINSR → LINST
- 0137h to 013Fh: Register symbol revised

20 Tabel 4.6 revised:
- 0140h to 015Fh: Register symbol revised
- 0158h, 0159h: Timer RD General Register → Timer RD General Register 
A1

0.20 Mar 8, 2005 2, 3
8

Tables 1.1, 1.2 and 1.5 revised: “main clock” → “XIN clock”; “sub clock” 
→ “XCIN clock”

15 - 0023h to 0025h: 40MHz  On-Chip Oscillator Control Register
         → High-Speed On-Chip Oscillator Control Register

0.30 Sep 01, 2005 2, 3 Table 1.1  R8C/24 Group Performance, Table 1.2 R8C/25 Group 
Performance
• Serial Interface revised: 

- Serial Interface: 2 channels Clock synchronous serial I/O, UART
- Clock Synchronous Serial Interface: 1 channel
  I2C bus Interface(1), Clock synchronous serial I/O with chip select

4 Figure 1.1 Block Diagram
• UART or Clock Synchronous Serial Interface: “(8 bits × 1 channel)” → 

“(8 bits × 2 channels)” revised 
• UART (8 bits × 1 channel) deleted

5, 6 Table 1.3 Product Information of R8C/24 Group, Table 1.4 Product 
Information of R8C/25 Group
“Flash Memory Version” → “N Version” revised
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Page Summary
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2.00 Jul 14, 2006 all pages “PTLG0064JA-A (64F0G)” package added
1 1. Overview; “... or a 64-pin molded-plastic FLGA.“ added

2, 3 Table 1.1 Functions and Specifications for R8C/24 Group, Table 1.2 
Functions and Specifications for R8C/25 Group;

Package: “64-pin molded-plastic FLGA” added
5 Table 1.3 Product Information for R8C/24 Group, Figure 1.2 Type 

Number, Memory Size, and Package of R8C/24 Group revised
6 Table 1.4 Product Information for R8C/25 Group, Figure 1.3 Type 

Number, Memory Size, and Package of R8C/25 Group revised
7 Figure 1.4 PLQP0052JA-A Package Pin Assignments (Top View);

NOTE3 revised
8 Figure 1.5 PTLG0064JA-A Package Pin Assignments added
14 Figure 3.1 Memory Map of R8C/24 Group revised
15 Figure 3.2 Memory Map of R8C/25 Group revised
23 Table 5.1 Absolute Maximum Ratings; NOTE1 added
47 Package Dimensions; “PTLG0064JA-A (64F0G)” added

3.00 Feb 29, 2008 all pages Y version added
Factory programming product added

2, 3 Table 1.1, Table 1.2 Clock; “Real-time clock (timer RE)” added
5, 7 Table 1.3, Table 1.4 revised
6, 8 Figure 1.2, Figure 1.3; ROM number “XXX” added

16, 17 Figure 3.1, Figure 3.2; “Expanded area” deleted
18 Table 4.1 revised
26 Table 5.2 NOTE2 revised
32 Table 5.10; revised, NOTE4 added

Table 5.11; Oscillation stability time: Condition “VCC = 5.0 V, Topr = 
25°C” deleted

38 Table 5.15; IIH, IIL, RPULLUP Condition: “Vcc = 5V” added
39 Table 5.16; Condition: High-speed on-chip oscillator mode revised
40 Table 5.17 added
41 Figure 5.8 revised
43 Table 5.22; IIH, IIL, RPULLUP Condition: “Vcc = 3V” added
44 Table 5.23; Condition “Increase during A/D converter operation” added
45 Figure 5.12 revised
48 Table 5.29; Condition “Increase during A/D converter operation” added
49 Figure 5.16 revised
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