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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

Details

Product Status Obsolete

Core Processor RL78

Core Size 16-Bit

Speed 32MHz

Connectivity CSI, I²C, LINbus, UART/USART

Peripherals DMA, LVD, POR, PWM, WDT

Number of I/O 31

Program Memory Size 32KB (32K x 8)

Program Memory Type FLASH

EEPROM Size -

RAM Size 2K x 8

Voltage - Supply (Vcc/Vdd) 1.6V ~ 5.5V

Data Converters A/D 10x8/10b

Oscillator Type Internal

Operating Temperature -40°C ~ 85°C (TA)

Mounting Type Surface Mount

Package / Case 44-LQFP

Supplier Device Package 44-LQFP (10x10)
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Table 1-1.  List of Ordering Part Numbers 

 (2/12) 
Pin 

count 
Package Data 

flash 
Fields of 

Application 
Note 

Ordering Part Number 

Mounted A 
 
 
 
G 

R5F1008AALA#U0, R5F1008CALA#U0, R5F1008DALA#U0, 
R5F1008EALA#U0 
R5F1008AALA#W0, R5F1008CALA#W0, R5F1008DALA#W0, 
R5F1008EALA#W0 
R5F1008AGLA#U0, R5F1008CGLA#U0, R5F1008DGLA#U0, 
R5F1008EGLA#U0 
R5F1008AGLA#W0, R5F1008CGLA#W0, R5F1008DGLA#W0, 
R5F1008EGLA#W0 

25 pins 25-pin plastic 

WFLGA (3  3 mm, 

0.5 mm pitch) 

Not 

mounted 

A 
 
 
 

R5F1018AALA#U0, R5F1018CALA#U0, R5F1018DALA#U0, 
R5F1018EALA#U0 
R5F1018AALA#W0, R5F1018CALA#W0, R5F1018DALA#W0, 
R5F1018EALA#W0 

Mounted A 
 
 
 
D 
 
 
 
G 

R5F100AAASP#V0, R5F100ACASP#V0, R5F100ADASP#V0, 
R5F100AEASP#V0, R5F100AFASP#V0, R5F100AGASP#V0 
R5F100AAASP#X0, R5F100ACASP#X0, R5F100ADASP#X0 
R5F100AEASP#X0, R5F100AFASP#X0, R5F100AGASP#X0 
R5F100AADSP#V0, R5F100ACDSP#V0, R5F100ADDSP#V0, 
R5F100AEDSP#V0, R5F100AFDSP#V0, R5F100AGDSP#V0 
R5F100AADSP#X0, R5F100ACDSP#X0, R5F100ADDSP#X0, 
R5F100AEDSP#X0, R5F100AFDSP#X0, R5F100AGDSP#X0 
R5F100AAGSP#V0, R5F100ACGSP#V0, 
R5F100ADGSP#V0,R5F100AEGSP#V0, 
R5F100AFGSP#V0, R5F100AGGSP#V0 
R5F100AAGSP#X0, R5F100ACGSP#X0, 
R5F100ADGSP#X0,R5F100AEGSP#X0, 
R5F100AFGSP#X0, R5F100AGGSP#X0 

30 pins 30-pin plastic LSSOP 

(7.62 mm (300), 0.65 

mm pitch) 

Not 

mounted 

A 
 
 
 
D 

R5F101AAASP#V0, R5F101ACASP#V0, R5F101ADASP#V0, 
R5F101AEASP#V0, R5F101AFASP#V0, R5F101AGASP#V0 
R5F101AAASP#X0, R5F101ACASP#X0, R5F101ADASP#X0, 
R5F101AEASP#X0, R5F101AFASP#X0, R5F101AGASP#X0 
R5F101AADSP#V0, R5F101ACDSP#V0, R5F101ADDSP#V0, 
R5F101AEDSP#V0, R5F101AFDSP#V0, R5F101AGDSP#V0 
R5F101AADSP#X0, R5F101ACDSP#X0, R5F101ADDSP#X0, 
R5F101AEDSP#X0, R5F101AFDSP#X0, R5F101AGDSP#X0 

Mounted A 
 
 
 
D 
 
 
 
G 

R5F100BAANA#U0, R5F100BCANA#U0, R5F100BDANA#U0, 
R5F100BEANA#U0, R5F100BFANA#U0, R5F100BGANA#U0 
R5F100BAANA#W0, R5F100BCANA#W0, R5F100BDANA#W0, 
R5F100BEANA#W0, R5F100BFANA#W0, R5F100BGANA#W0 
R5F100BADNA#U0, R5F100BCDNA#U0, R5F100BDDNA#U0, 
R5F100BEDNA#U0, R5F100BFDNA#U0, R5F100BGDNA#U0 
R5F100BADNA#W0, R5F100BCDNA#W0, R5F100BDDNA#W0, 
R5F100BEDNA#W0, R5F100BFDNA#W0, R5F100BGDNA#W0 
R5F100BAGNA#U0, R5F100BCGNA#U0, R5F100BDGNA#U0, 
R5F100BEGNA#U0, R5F100BFGNA#U0, R5F100BGGNA#U0 
R5F100BAGNA#W0, R5F100BCGNA#W0, R5F100BDGNA#W0, 
R5F100BEGNA#W0, R5F100BFGNA#W0, R5F100BGGNA#W0 

32 pins 32-pin plastic 

HWQFN (5  5 mm, 

0.5 mm pitch) 

Not 

mounted 

A 
 
 
 
D 

R5F101BAANA#U0, R5F101BCANA#U0, R5F101BDANA#U0, 
R5F101BEANA#U0, R5F101BFANA#U0, R5F101BGANA#U0 
R5F101BAANA#W0, R5F101BCANA#W0, R5F101BDANA#W0, 
R5F101BEANA#W0, R5F101BFANA#W0, R5F101BGANA#W0 
R5F101BADNA#U0, R5F101BCDNA#U0, R5F101BDDNA#U0, 
R5F101BEDNA#U0, R5F101BFDNA#U0, R5F101BGDNA#U0 
R5F101BADNA#W0, R5F101BCDNA#W0, R5F101BDDNA#W0, 
R5F101BEDNA#W0, R5F101BFDNA#W0, R5F101BGDNA#W0 

Note For the fields of application, refer to Figure 1-1  Part Number, Memory Size, and Package of RL78/G13. 

 

Caution The ordering part numbers represent the numbers at the time of publication. For the latest ordering 

part numbers, refer to the target product page of the Renesas Electronics website. 
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Table 1-1.  List of Ordering Part Numbers 

 (8/12) 
Pin count Package Data flash Fields of 

Application Note

Ordering Part Number 

Mounted A 

 

 

 

 

 

D 

 

 

 

 

 

G 

R5F100LCAFA#V0, R5F100LDAFA#V0, 

R5F100LEAFA#V0, R5F100LFAFA#V0, 

R5F100LGAFA#V0, R5F100LHAFA#V0, 

R5F100LJAFA#V0, R5F100LKAFA#V0, R5F100LLAFA#V0

R5F100LCAFA#X0, R5F100LDAFA#X0, 

R5F100LEAFA#X0, R5F100LFAFA#X0, 

R5F100LGAFA#X0, R5F100LHAFA#X0, 

R5F100LJAFA#X0, R5F100LKAFA#X0, R5F100LLAFA#X0

R5F100LCDFA#V0, R5F100LDDFA#V0, 

R5F100LEDFA#V0, R5F100LFDFA#V0, 

R5F100LGDFA#V0, R5F100LHDFA#V0, 

R5F100LJDFA#V0, R5F100LKDFA#V0, R5F100LLDFA#V0

R5F100LCDFA#X0, R5F100LDDFA#X0, 

R5F100LEDFA#X0, R5F100LFDFA#X0, 

R5F100LGDFA#X0, R5F100LHDFA#X0, 

R5F100LJDFA#X0, R5F100LKDFA#X0, R5F100LLDFA#X0

R5F100LCGFA#V0, R5F100LDGFA#V0, 

R5F100LEGFA#V0, R5F100LFGFA#V0 

R5F100LCGFA#X0, R5F100LDGFA#X0, 

R5F100LEGFA#X0, R5F100LFGFA#X0 

R5F100LGGFA#V0, R5F100LHGFA#V0, 

R5F100LJGFA#V0 

R5F100LGGFA#X0, R5F100LHGFA#X0, 

R5F100LJGFA#X0 

64 pins 64-pin plastic LQFP  

(12  12 mm, 0.65 

mm pitch) 

Not 

mounted 

A 

 

 

 

 

 

D 

R5F101LCAFA#V0, R5F101LDAFA#V0, 

R5F101LEAFA#V0, R5F101LFAFA#V0, 

R5F101LGAFA#V0, R5F101LHAFA#V0, 

R5F101LJAFA#V0, R5F101LKAFA#V0, R5F101LLAFA#V0

R5F101LCAFA#X0, R5F101LDAFA#X0, 

R5F101LEAFA#X0, R5F101LFAFA#X0, 

R5F101LGAFA#X0, R5F101LHAFA#X0, 

R5F101LJAFA#X0, R5F101LKAFA#X0, R5F101LLAFA#X0

R5F101LCDFA#V0, R5F101LDDFA#V0, 

R5F101LEDFA#V0, R5F101LFDFA#V0, 

R5F101LGDFA#V0, R5F101LHDFA#V0, 

R5F101LJDFA#V0, R5F101LKDFA#V0, R5F101LLDFA#V0

R5F101LCDFA#X0, R5F101LDDFA#X0, 

R5F101LEDFA#X0, R5F101LFDFA#X0, 

R5F101LGDFA#X0, R5F101LHDFA#X0, 

R5F101LJDFA#X0, R5F101LKDFA#X0, R5F101LLDFA#X0

Note For the fields of application, refer to Figure 1-1  Part Number, Memory Size, and Package of RL78/G13. 

 

Caution The ordering part numbers represent the numbers at the time of publication. For the latest ordering 

part numbers, refer to the target product page of the Renesas Electronics website. 
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Table 1-1.  List of Ordering Part Numbers 

 (11/12) 
Pin count Package Data flash Fields of 

Application 
Note 

Ordering Part Number 

Mounted A 

 

 

 

D 

 

 

 

G 

R5F100PFAFB#V0, R5F100PGAFB#V0, R5F100PHAFB#V0, 

R5F100PJAFB#V0, R5F100PKAFB#V0, R5F100PLAFB#V0 

R5F100PFAFB#X0, R5F100PGAFB#X0, R5F100PHAFB#X0, 

R5F100PJAFB#X0, R5F100PKAFB#X0, R5F100PLAFB#X0 

R5F100PFDFB#V0, R5F100PGDFB#V0, R5F100PHDFB#V0, 

R5F100PJDFB#V0, R5F100PKDFB#V0, R5F100PLDFB#V0 

R5F100PFDFB#X0, R5F100PGDFB#X0, R5F100PHDFB#X0, 

R5F100PJDFB#X0, R5F100PKDFB#X0, R5F100PLDFB#X0 

R5F100PFGFB#V0, R5F100PGGFB#V0, R5F100PHGFB#V0, 

R5F100PJGFB#V0 

R5F100PFGFB#X0, R5F100PGGFB#X0, R5F100PHGFB#X0, 

R5F100PJGFB#X0 

100-pin plastic 

LFQFP (14  14 

mm, 0.5 mm pitch) 

 

Not 

mounted 

A 

 

 

 

D 

R5F101PFAFB#V0, R5F101PGAFB#V0, R5F101PHAFB#V0, 

R5F101PJAFB#V0, R5F101PKAFB#V0, R5F101PLAFB#V0 

R5F101PFAFB#X0, R5F101PGAFB#X0, R5F101PHAFB#X0, 

R5F101PJAFB#X0, R5F101PKAFB#X0, R5F101PLAFB#X0 

R5F101PFDFB#V0, R5F101PGDFB#V0, R5F101PHDFB#V0, 

R5F101PJDFB#V0, R5F101PKDFB#V0, R5F101PLDFB#V0 

R5F101PFDFB#X0, R5F101PGDFB#X0, R5F101PHDFB#X0, 

R5F101PJDFB#X0, R5F101PKDFB#X0, R5F101PLDFB#X0 

Mounted A 

 

 

 

D 

 

 

 

G 

R5F100PFAFA#V0, R5F100PGAFA#V0, R5F100PHAFA#V0, 

R5F100PJAFA#V0, R5F100PKAFA#V0, R5F100PLAFA#V0 

R5F100PFAFA#X0, R5F100PGAFA#X0, R5F100PHAFA#X0, 

R5F100PJAFA#X0, R5F100PKAFA#X0, R5F100PLAFA#X0 

R5F100PFDFA#V0, R5F100PGDFA#V0, R5F100PHDFA#V0, 

R5F100PJDFA#V0, R5F100PKDFA#V0, R5F100PLDFA#V0 

R5F100PFDFA#X0, R5F100PGDFA#X0, R5F100PHDFA#X0, 

R5F100PJDFA#X0, R5F100PKDFA#X0, R5F100PLDFA#X0 

R5F100PFGFA#V0, R5F100PGGFA#V0, R5F100PHGFA#V0, 

R5F100PJGFA#V0 

R5F100PFGFA#X0, R5F100PGGFA#X0, R5F100PHGFA#X0, 

R5F100PJGFA#X0 

100 pins 

100-pin plastic 

LQFP (14  20 mm, 

0.65 mm pitch) 

Not 

mounted 

A 

 

 

 

D 

 

R5F101PFAFA#V0, R5F101PGAFA#V0, R5F101PHAFA#V0, 

R5F101PJAFA#V0, R5F101PKAFA#V0, R5F101PLAFA#V0 

R5F101PFAFA#X0, R5F101PGAFA#X0, R5F101PHAFA#X0, 

R5F101PJAFA#X0, R5F101PKAFA#X0, R5F101PLAFA#X0 

R5F101PFDFA#V0, R5F101PGDFA#V0, R5F101PHDFA#V0, 

R5F101PJDFA#V0, R5F101PKDFA#V0, R5F101PLDFA#V0 

R5F101PFDFA#X0, R5F101PGDFA#X0, R5F101PHDFA#X0, 

R5F101PJDFA#X0, R5F101PKDFA#X0, R5F101PLDFA#X0 

Note For the fields of application, refer to Figure 1-1  Part Number, Memory Size, and Package of RL78/G13. 

 

Caution The ordering part numbers represent the numbers at the time of publication. For the latest ordering 

part numbers, refer to the target product page of the Renesas Electronics website. 
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1.3.6  36-pin products 

 

 36-pin plastic WFLGA (4 × 4 mm, 0.5 mm pitch) 

 
Top View

RL78/G13
(Top View)

Bottom View
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 A B C D E F  

 

Caution Connect the REGC pin to Vss via a capacitor (0.47 to 1 F). 

 

Remarks 1. For pin identification, see 1.4  Pin Identification. 

 2. Functions in parentheses in the above figure can be assigned via settings in the peripheral I/O 

redirection register (PIOR).  Refer to Figure 4-8  Format of Peripheral I/O Redirection Register 

(PIOR) in the RL78/G13 User’s Manual. 
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1.3.7  40-pin products 

 

 40-pin plastic HWQFN (6 × 6 mm, 0.5 mm pitch) 

 

20
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16
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14
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Caution Connect the REGC pin to Vss via a capacitor (0.47 to 1 F). 

 

Remarks 1. For pin identification, see 1.4  Pin Identification. 

 2. Functions in parentheses in the above figure can be assigned via settings in the peripheral I/O 

redirection register (PIOR).  Refer to Figure 4-8  Format of Peripheral I/O Redirection Register 

(PIOR) in the RL78/G13 User’s Manual. 

 3. It is recommended to connect an exposed die pad to Vss. 
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1.3.8  44-pin products 

 

 44-pin plastic LQFP (10 × 10 mm, 0.8 mm pitch) 
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P63
P62
P61/SDAA0
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Caution Connect the REGC pin to Vss via a capacitor (0.47 to 1 F). 

 

Remarks 1. For pin identification, see 1.4  Pin Identification. 

 2. Functions in parentheses in the above figure can be assigned via settings in the peripheral I/O 

redirection register (PIOR).  Refer to Figure 4-8  Format of Peripheral I/O Redirection Register 

(PIOR) in the RL78/G13 User’s Manual. 
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1.3.11  64-pin products 

 

 64-pin plastic LQFP (12 × 12 mm, 0.65 mm pitch) 

 64-pin plastic LFQFP (10 × 10 mm, 0.5 mm pitch) 
 

1   2   3   4   5    6   7   8   9  10  11 12 13 14 15 16 

48 47 46 45 44 43 42 41 40 39 38 37 36 35 34 33
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(Top View)
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P24/ANI4
P23/ANI3
P22/ANI2

P21/ANI1/AVREFM

P20/ANI0/AVREFP

P130
P04/SCK10/SCL10

P03/ANI16/SI10/RxD1/SDA10
P02/ANI17/SO10/TxD1

P01/TO00
P00/TI00

P141/PCLBUZ1/INTP7
P140/PCLBUZ0/INTP6

P30/INTP3/RTC1HZ/SCK11/SCL11
P05/TI05/TO05
P06/TI06/TO06
P70/KR0/SCK21/SCL21
P71/KR1/SI21/SDA21
P72/KR2/SO21
P73/KR3/SO01
P74/KR4/INTP8/SI01/SDA01
P75/KR5/INTP9/SCK01/SCL01
P76/KR6/INTP10/(RXD2)
P77/KR7/INTP11/(TXD2)
P31/TI03/TO03/INTP4/(PCLBUZ0)
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P62
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P60/SCLA0
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Cautions 1. Make EVSS0 pin the same potential as VSS pin. 

 2. Make VDD pin the potential that is higher than EVDD0 pin. 

 3. Connect the REGC pin to Vss via a capacitor (0.47 to 1 F). 

 

Remarks 1. For pin identification, see 1.4  Pin Identification. 

 2. When using the microcontroller for an application where the noise generated inside the 

microcontroller must be reduced, it is recommended to supply separate powers to the VDD and 

EVDD0 pins and connect the VSS and EVSS0 pins to separate ground lines. 

 3. Functions in parentheses in the above figure can be assigned via settings in the peripheral I/O 

redirection register (PIOR).  Refer to Figure 4-8  Format of Peripheral I/O Redirection Register 

(PIOR) in the RL78/G13 User’s Manual. 
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1.5.11  64-pin products 
 

PORT 1 P10 to P17

PORT 2 P20 to P278

PORT 3 P30, P312

PORT 4

PORT 5

8

PORT 12
P121 to P124

P40 to P434

P50 to P556

VOLTAGE
REGULATOR

REGC

INTERRUPT
CONTROL

RAM

RL78
CPU

CORE

POWER ON RESET/
VOLTAGE 
DETECTOR

POR/LVD
CONTROL

RESET CONTROL

SYSTEM
CONTROL

RESET
X1/P121
X2/EXCLK/P122HIGH-SPEED

ON-CHIP
OSCILLATOR

ON-CHIP DEBUG TOOL0/P40

SERIAL ARRAY
   UNIT0 (4ch)

UART0

UART1

IIC00

RxD0/P11(RxD0/P16)
TxD0/P12(TxD0/P17)

RxD1/P03

TxD1/P02

SCL00/P10

SDA00/P11

TIMER ARRAY
   UNIT (8ch)

ch2
TI02/TO02/P17

(TI02/TO02/P15)

ch3TI03/TO03/P31
(TI03/TO03/P14)

ch0

ch1

ch4
TI04/TO04/P42

(TI04/TO04/P13)

ch5
TI05/TO05/P05

(TI05/TO05/P12)

ch6
TI06/TO06/P06

(TI06/TO06/P11)

ch7

INTP8/P74,
INTP9/P75 

2

INTP0/P137

INTP3/P30,
INTP4/P31 

INTP6/P140,
INTP7/P141 

INTP1/P50,
INTP2/P51 

RxD2/P14 (RxD2/P76)

CSI10
SCK10/P04

SO10/P02

SI10/P03

A/D CONVERTER

8
ANI0/P20 to 
ANI7/P27 

AVREFP/P20
AVREFM/P21

4

P120

PORT 13
P130
P137

CSI11
SCK11/P30

SO11/P51

SI11/P50

IIC01
SCL01/P75

SDA01/P74

IIC10
SCL10/P04

SDA10/P03

IIC11
SCL11/P30

SDA11/P50

TI07/TO07/P41
(TI07/TO07/P10)

TI00/P00
TO00/P01

BCD 
ADJUSTMENT

SCK00/P10(SCK00/P55)

SO00/P12(SO00/P17)

SI00/P11(SI00/P16) CSI00

VSS,
EVSS0

TOOLRxD/P11, 
TOOLTxD/P12

VDD,
EVDD0

SERIAL
INTERFACE IICA0

SDAA0/P61(SDAA0/P13)

SCLA0/P60(SCLA0/P14)

2

2

2

INTP5/P16(INTP5/P12)

MULTIPLIER&
DIVIDER, 

MULITIPLY-
ACCUMULATOR

XT1/P123

XT2/EXCLKS/P124

PORT 0 P00 to P067

BUZZER OUTPUT PCLBUZ0/P140
(PCLBUZ0/P31), 
PCLBUZ1/P141
(PCLBUZ1/P55)

CLOCK OUTPUT
CONTROL

KEY RETURN 8 KR0/P70 to 
KR7/P77

WINDOW
WATCHDOG

TIMER

4
ANI16/P03, ANI17/P02,
ANI18/P147, ANI19/P120 

SCK01/P75

SO01/P73

SI01/P74 CSI01

SERIAL ARRAY
   UNIT1 (2ch)

UART2

LINSEL

IIC20

RxD2/P14(RxD2/P76)

TxD2/P13(TxD2/P77)

SCL20/P15

SDA20/P14

IIC21
SCL21/P70

SDA21/P71

SCK20/P15

SO20/P13

SI20/P14 CSI20

SCK21/P70

SO21/P72

SI21/P71 CSI21

DIRECT MEMORY
ACCESS CONTROL

PORT 6

PORT 7 P70 to P778

P60 to P634

PORT 14
P140, P141, 
P146, P147

4

2

TI01/TO01/P16

RTC1HZ/P30

RxD2/P14
(RxD2/P76)

REAL-TIME
CLOCK

CODE FLASH MEMORY

DATA FLASH MEMORY

INTP10/P76(INTP10/P52),
INTP11/P77(INTP11/P53)

2

LOW-SPEED
ON-CHIP

OSCILLATOR

CRC

12-BIT INTERVAL
TIMER

 
 

Remark Functions in parentheses in the above figure can be assigned via settings in the peripheral I/O 

redirection register (PIOR).  Refer to Figure 4-8  Format of Peripheral I/O Redirection Register 

(PIOR) in the RL78/G13 User’s Manual. 
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1.5.12  80-pin products 

 

PORT 1

PORT 2 P20 to P278

PORT 3 P30, P312

PORT 4

PORT 5

P10 to P178

P40 to P456

P50 to P556

VOLTAGE
REGULATOR

REGC

INTERRUPT
CONTROL

RAM

WINDOW
WATCHDOG

TIMER

POWER ON RESET/
VOLTAGE 
DETECTOR

POR/LVD
CONTROL

RESET CONTROL

SYSTEM
CONTROL

RESET
X1/P121
X2/EXCLK/P122HIGH-SPEED

ON-CHIP
OSCILLATOR

ON-CHIP DEBUG TOOL0/P40

SERIAL ARRAY
   UNIT0 (4ch)

UART0

UART1

IIC00

RxD0/P11(RxD0/P16)
TxD0/P12(TxD0/P17)

RxD1/P03

TxD1/P02

SCL00/P10

SDA00/P11

TIMER ARRAY
   UNIT0 (8ch)

ch2
TI02/TO02/P17

(TI02/TO02/P15)

ch3TI03/TO03/P31
(TI03/TO03/P14)

ch0

ch1

ch4
TI04/TO04/P42

(TI04/TO04/P13)

ch5
TI05/TO05/P05

(TI05/TO05/P12)

ch6
TI06/TO06/P06

(TI06/TO06/P11)

ch7

INTP8/P74,
INTP9/P75 

2

INTP0/P137

INTP3/P30,
INTP4/P31 

INTP6/P140,
INTP7/P141 

INTP1/P50,
INTP2/P51 

RxD2/P14 (RxD2/P76)

CSI10
SCK10/P04

SO10/P02

SI10/P03

A/D CONVERTER

8 ANI0/P20 to ANI7/P27 

AVREFP/P20
AVREFM/P21

CSI11
SCK11/P30

SO11/P51

SI11/P50

IIC01
SCL01/P43

SDA01/P44

IIC10
SCL10/P04

SDA10/P03

IIC11
SCL11/P30

SDA11/P50

TI07/TO07/P41
(TI07/TO07/P10)

TI00/P00
TO00/P01

BCD 
ADJUSTMENT

SO00/P12(SO00/P17)

SI00/P11(SI00/P16) CSI00

VSS,
EVSS0

TOOLRxD/P11, 
TOOLTxD/P12

VDD,
EVDD0

SERIAL
INTERFACE IICA0 SCLA0/P60(SCLA0/P14)

SDAA0/P61(SDAA0/P13)

2

2

2

INTP5/P16(INTP5/P12)

MULTIPLIER&
DIVIDER, 

MULITIPLY-
ACCUMULATOR

XT1/P123

XT2/EXCLKS/P124

PORT 0 P00 to P067

BUZZER OUTPUT PCLBUZ0/P140
(PCLBUZ0/P31), 
PCLBUZ1/P141
(PCLBUZ1/P55)

CLOCK OUTPUT
CONTROL

KEY RETURN 8 KR0/P70 to 
KR7/P77

5
ANI16/P03, ANI17/P02,
ANI18/P147, ANI19/P120, 
ANI20/P100

SCK01/P43

SO01/P45

SI01/P44 CSI01

DIRECT MEMORY
ACCESS CONTROL

PORT 6

PORT 7 P70 to P778

P60 to P678

PORT 10 P100

2

TI01/TO01/P16

RTC1HZ/P30

RxD2/P14
(RxD2/P76)

4 ANI8/P150 to ANI11/P153

PORT 11 P110, P1112

PORT 12
P121 to P1244

P120

PORT 13
P130
P137

PORT 14 P140 to P144,
P146, P147

7

PORT 15 P150 to P1534

SERIAL ARRAY
   UNIT1 (4ch)

UART3

IIC20

RxD2/P14(RxD2/P76)
TxD2/P13(TxD2/P77)

RxD3/P143

TxD3/P144

SCL20/P15

SDA20/P14

CSI30
SCK30/P142

SO30/P144

SI30/P143

CSI31
SCK31/P54

SO31/P52

SI31/P53

IIC21
SCL21/P70

SDA21/P71

IIC30
SCL30/P142

SDA30/P143

IIC31
SCL31/P54

SDA31/P53

SCK20/P15

SO20/P13

SI20/P14 CSI20

SCK21/P70

SO21/P72

SI21/P71 CSI21

UART2

LINSEL

TIMER ARRAY
   UNIT1 (4ch)

ch2

ch3

ch0

ch1

TI12/TO12/P66

TI13/TO13/P67

TI11/TO11/P65

TI10/TO10/P64

SERIAL
INTERFACE IICA1

SDAA1/P63

SCLA1/P62

REAL-TIME
CLOCK

RL78
CPU

CORE

CODE FLASH MEMORY

DATA FLASH MEMORY

INTP10/P76(INTP10/P110),
INTP11/P77(INTP11/P111)

SCK00/P10(SCK00/P55)

2

CRC

LOW-SPEED
ON-CHIP

OSCILLATOR

12-BIT INTERVAL
TIMER

 
 

Remark Functions in parentheses in the above figure can be assigned via settings in the peripheral I/O 

redirection register (PIOR).  Refer to Figure 4-8  Format of Peripheral I/O Redirection Register 

(PIOR) in the RL78/G13 User’s Manual. 
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(4) During communication at same potential (CSI mode) (slave mode, SCKp... external clock input) (2/2) 

 (TA = 40 to +85C, 1.6 V  EVDD0 = EVDD1  VDD  5.5 V, VSS = EVSS0 = EVSS1 = 0 V) 

HS (high-speed 

main) Mode 

LS (low-speed main) 

Mode 

LV (low-voltage main) 

Mode 

Parameter Symbo

l 

Conditions 

MIN. MAX. MIN. MAX. MIN. MAX. 

Unit

2.7 V  EVDD0  5.5 V 1/fMCK+2

0 

 1/fMCK+30  1/fMCK+30  ns

1.8 V  EVDD0  5.5 V 1/fMCK+3

0 

 1/fMCK+30  1/fMCK+30  ns

1.7 V  EVDD0  5.5 V 1/fMCK+4

0 

 1/fMCK+40  1/fMCK+40  ns

SIp setup time 

(to SCKp) Note 1 

tSIK2 

1.6 V  EVDD0  5.5 V   1/fMCK+40  1/fMCK+40  ns

1.8 V  EVDD0  5.5 V 1/fMCK+3

1 

 1/fMCK+31  1/fMCK+31  ns

1.7 V  EVDD0  5.5 V 1/fMCK+

250 

 1/fMCK+

250 

 1/fMCK+ 

250 

 ns

SIp hold time 

(from SCKp) 
Note 2 

tKSI2 

1.6 V  EVDD0  5.5 V   1/fMCK+

250 

 1/fMCK+ 

250 

 ns

2.7 V  EVDD0  5.5 

V 

 2/fMCK+

44 

 2/fMCK+

110 

 2/fMCK+

110 

ns

2.4 V  EVDD0  5.5 

V 

 2/fMCK+

75 

 2/fMCK+

110 

 2/fMCK+

110 

ns

1.8 V  EVDD0  5.5 

V 

 2/fMCK+

110 

 2/fMCK+

110 

 2/fMCK+

110 

ns

1.7 V  EVDD0  5.5 

V 

 2/fMCK+

220 

 2/fMCK+

220 

 2/fMCK+

220 

ns

Delay time 

from SCKp to 

SOp output Note 

3 

tKSO2 C = 30 

pF Note 4 

1.6 V  EVDD0  5.5 

V 

   2/fMCK+

220 

 2/fMCK+

220 

ns

 

Notes 1. When DAPmn = 0 and CKPmn = 0, or DAPmn = 1 and CKPmn = 1.  The SIp setup time becomes “to 

SCKp” when DAPmn = 0 and CKPmn = 1, or DAPmn = 1 and CKPmn = 0. 

 2. When DAPmn = 0 and CKPmn = 0, or DAPmn = 1 and CKPmn = 1.  The SIp hold time becomes “from 

SCKp” when DAPmn = 0 and CKPmn = 1, or DAPmn = 1 and CKPmn = 0. 

 3. When DAPmn = 0 and CKPmn = 0, or DAPmn = 1 and CKPmn = 1.  The delay time to SOp output 

becomes “from SCKp” when DAPmn = 0 and CKPmn = 1, or DAPmn = 1 and CKPmn = 0. 

 4. C is the load capacitance of the SOp output lines. 

 5. Transfer rate in the SNOOZE mode: MAX. 1 Mbps 

 

Caution Select the normal input buffer for the SIp pin and SCKp pin and the normal output mode for the 

SOp pin by using port input mode register g (PIMg) and port output mode register g (POMg). 

 

Remarks 1. p: CSI number (p = 00, 01, 10, 11, 20, 21, 30, 31), m: Unit number (m = 0, 1),  

n: Channel number (n = 0 to 3), g: PIM number (g = 0, 1, 4, 5, 8, 14) 

 2. fMCK: Serial array unit operation clock frequency  

  (Operation clock to be set by the CKSmn bit of serial mode register mn (SMRmn).  m: Unit number,  

n: Channel number (mn = 00 to 03, 10 to 13)) 

 

 



 
 
RL78/G13 2.   ELECTRICAL SPECIFICATIONS (TA = -40 to +85C) 

    
 Page 107 of 196R01DS0131EJ0330  Rev.3.30 
Mar 31, 2016 

(10) Communication at different potential (1.8 V, 2.5 V, 3 V) (simplified I2C mode) (2/2)  

 (TA = 40 to +85C, 1.8 V  EVDD0 = EVDD1  VDD  5.5 V, VSS = EVSS0 = EVSS1 = 0 V) 

HS (high-speed 

main) Mode 

LS (low-speed 

main) Mode 

LV (low-voltage 

main) Mode 

Parameter Symbol Conditions 

MIN. MAX. MIN. MAX. MIN. MAX. 

Unit 

4.0 V  EVDD0  5.5 V, 
2.7 V  Vb  4.0 V, 
Cb = 50 pF, Rb = 2.7 k 

1/fMCK + 
135 Note 3

 1/fMCK 
+ 190 

Note 3 

 1/fMCK 
+ 190 

Note 3 

 kHz 

2.7 V  EVDD0 < 4.0 V, 
2.3 V  Vb  2.7 V, 
Cb = 50 pF, Rb = 2.7 k 

1/fMCK + 
135 Note 3

 1/fMCK 
+ 190 

Note 3 

 1/fMCK 
+ 190 

Note 3 

 kHz 

4.0 V  EVDD0  5.5 V, 
2.7 V  Vb  4.0 V, 
Cb = 100 pF, Rb = 2.8 k

1/fMCK + 
190 Note 3

 1/fMCK 
+ 190 

Note 3 

 1/fMCK 
+ 190 

Note 3 

 kHz 

2.7 V  EVDD0 < 4.0 V, 
2.3 V  Vb  2.7 V, 
Cb = 100 pF, Rb = 2.7 k

1/fMCK + 
190 Note 3

 1/fMCK 
+ 190 

Note 3 

 1/fMCK 
+ 190 

Note 3 

 kHz 

Data setup time 
(reception) 

tSU:DAT 

1.8 V  EVDD0 < 3.3 V, 
1.6 V  Vb  2.0 V Note 2, 
Cb = 100 pF, Rb = 5.5 k

1/fMCK + 
190 Note 3

 1/fMCK 
+ 190 

Note 3 

 1/fMCK 
+ 190 

Note 3 

 kHz 

4.0 V  EVDD0  5.5 V, 
2.7 V  Vb  4.0 V, 
Cb = 50 pF, Rb = 2.7 k 

0 305 0 305 0 305 ns 

2.7 V  EVDD0 < 4.0 V, 
2.3 V  Vb  2.7 V, 
Cb = 50 pF, Rb = 2.7 k 

0 305 0 305 0 305 ns 

4.0 V  EVDD0  5.5 V, 
2.7 V  Vb  4.0 V, 
Cb = 100 pF, Rb = 2.8 k

0 355 0 355 0 355 ns 

2.7 V  EVDD0 < 4.0 V, 
2.3 V  Vb  2.7 V, 
Cb = 100 pF, Rb = 2.7 k

0 355 0 355 0 355 ns 

Data hold time 
(transmission) 

tHD:DAT 

1.8 V  EVDD0 < 3.3 V, 
1.6 V  Vb  2.0 V Note 2, 
Cb = 100 pF, Rb = 5.5 k

0 405 0 405 0 405 ns 

 

Notes 1. The value must also be equal to or less than fMCK/4. 

 2. Use it with EVDD0  Vb. 

 3. Set the fMCK value to keep the hold time of SCLr = "L" and SCLr = "H". 

 

Caution Select the TTL input buffer and the N-ch open drain output (VDD tolerance (for the 20- to 52-pin 

products)/EVDD tolerance (for the 64- to 128-pin products)) mode for the SDAr pin and the N-ch 

open drain output (VDD tolerance (for the 20- to 52-pin products)/EVDD tolerance (for the 64- to 128-

pin products)) mode for the SCLr pin by using port input mode register g (PIMg) and port output 

mode register g (POMg). For VIH and VIL, see the DC characteristics with TTL input buffer selected. 

 

(Remarks are listed on the next page.) 
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Simplified I2C mode connection diagram (during communication at different potential) 

 

SDAr

SCLr

SDA

SCL

User device

Vb

Rb

Vb

Rb

RL78

microcontroller

 
 

Simplified I2C mode serial transfer timing  (during communication at different potential) 

 

SDAr

tLOW tHIGH

tHD:DAT

SCLr

tSU:DAT

1/fSCL

 
 

Remarks 1. Rb[]:Communication line (SDAr, SCLr) pull-up resistance, Cb[F]: Communication line (SDAr, SCLr) 

load capacitance, Vb[V]: Communication line voltage 

 2. r: IIC number (r = 00, 01, 10, 20, 30, 31), g: PIM, POM number (g = 0, 1, 4, 5, 8, 14) 

 3. fMCK: Serial array unit operation clock frequency  

(Operation clock to be set by the CKSmn bit of serial mode register mn (SMRmn).  m: Unit number, 

n: Channel number (mn = 00, 01, 02, 10, 12, 13) 
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(2) When reference voltage (+) = AVREFP/ANI0 (ADREFP1 = 0, ADREFP0 = 1), reference voltage () = 

AVREFM/ANI1 (ADREFM = 1), target pin : ANI16 to ANI26 

 

(TA = 40 to +85C, 1.6 V  EVDD0 = EVDD1  VDD  5.5 V, 1.6 V  AVREFP  VDD  5.5 V, VSS = EVSS0 = EVSS1 = 0 V, 

Reference voltage (+) = AVREFP, Reference voltage () = AVREFM = 0 V) 

Parameter Symbol Conditions MIN. TYP. MAX. Unit 

Resolution RES  8  10 bit 

1.8 V  AVREFP  5.5 V  1.2 5.0 LSBOverall errorNote 1 AINL 10-bit resolution 

EVDD0 = AVREFP = VDD
 Notes 3, 4

1.6 V  AVREFP  5.5 V Note 

5 

 1.2 8.5 LSB

3.6 V  VDD  5.5 V 2.125  39 s 

2.7 V  VDD  5.5 V 3.1875  39 s 

1.8 V  VDD  5.5 V 17  39 s 

Conversion time tCONV 10-bit resolution 

Target ANI pin : ANI16 to 

ANI26 

1.6 V  VDD  5.5 V 57  95 s 

1.8 V  AVREFP  5.5 V   0.35 %FSRZero-scale errorNotes 1, 2 EZS 10-bit resolution 
EVDD0 = AVREFP = VDD

 Notes 3, 4

1.6 V  AVREFP  5.5 V Note 

5 

  0.60 %FSR

1.8 V  AVREFP  5.5 V   0.35 %FSRFull-scale errorNotes 1, 2 EFS 10-bit resolution 
EVDD0 = AVREFP = VDD

 Notes 3, 4

1.6 V  AVREFP  5.5 V Note 

5 

  0.60 %FSR

1.8 V  AVREFP  5.5 V   3.5 LSBIntegral linearity errorNote 

1 

ILE 10-bit resolution 

EVDD0 = AVREFP = VDD
 Notes 3, 4

1.6 V  AVREFP  5.5 V Note 

5 

  6.0 LSB

1.8 V  AVREFP  5.5 V   2.0 LSBDifferential linearity  

error Note 1 

DLE 10-bit resolution 

EVDD0 = AVREFP = VDD
 Notes 3, 4

1.6 V  AVREFP  5.5 V Note 

5 

  2.5 LSB

Analog input voltage VAIN ANI16 to ANI26 0  AVREFP 

and EVDD0

V 

 

Notes 1. Excludes quantization error (1/2 LSB).  

 2. This value is indicated as a ratio (%FSR) to the full-scale value. 

 3. When AVREFP < VDD, the MAX. values are as follows. 

  Overall error: Add 1.0 LSB to the MAX. value when AVREFP = VDD. 

  Zero-scale error/Full-scale error: Add 0.05%FSR to the MAX. value when AVREFP = VDD. 

  Integral linearity error/ Differential linearity error: Add 0.5 LSB to the MAX. value when AVREFP = VDD. 

 4. When AVREFP < EVDD0  VDD, the MAX. values are as follows. 

  Overall error: Add 4.0 LSB to the MAX. value when AVREFP = VDD. 

  Zero-scale error/Full-scale error: Add 0.20%FSR to the MAX. value when AVREFP = VDD. 

  Integral linearity error/ Differential linearity error: Add 2.0 LSB to the MAX. value when AVREFP = VDD. 

 5. When the conversion time is set to 57 s (min.) and 95 s (max.). 

 

 

 



 
 
RL78/G13 2.   ELECTRICAL SPECIFICATIONS (TA = -40 to +85C) 

    
 Page 116 of 196R01DS0131EJ0330  Rev.3.30 
Mar 31, 2016 

(3) When reference voltage (+) = VDD (ADREFP1 = 0, ADREFP0 = 0), reference voltage () = VSS (ADREFM = 

0), target pin : ANI0 to ANI14, ANI16 to ANI26, internal reference voltage, and temperature sensor output 

voltage 

 

(TA = 40 to +85C, 1.6 V  EVDD0 = EVDD1  VDD  5.5 V, VSS = EVSS0 = EVSS1 = 0 V, Reference voltage (+) = VDD,  

Reference voltage () = VSS) 

Parameter Symbol Conditions MIN. TYP. MAX. Unit 

Resolution RES  8  10 bit 

1.8 V  VDD  5.5 V  1.2 7.0 LSB Overall errorNote 1 AINL 10-bit resolution 

1.6 V  VDD  5.5 V 

Note 3 

 1.2 10.5 LSB 

3.6 V  VDD  5.5 V 2.125  39 s 

2.7 V  VDD  5.5 V 3.1875  39 s 

1.8 V  VDD  5.5 V 17  39 s 

Conversion time tCONV 10-bit resolution 

Target pin: ANI0 to ANI14, 

ANI16 to ANI26 

1.6 V  VDD  5.5 V 57  95 s 

3.6 V  VDD  5.5 V 2.375  39 s 

2.7 V  VDD  5.5 V 3.5625  39 s 

Conversion time tCONV 10-bit resolution 

Target pin: Internal 

reference voltage, and 

temperature sensor output 

voltage (HS (high-speed 

main) mode) 

2.4 V  VDD  5.5 V 17  39 s 

1.8 V  VDD  5.5 V   0.60 %FSRZero-scale errorNotes 1, 2 EZS 10-bit resolution 

1.6 V  VDD  5.5 V 

Note 3 

  0.85 %FSR

1.8 V  VDD  5.5 V   0.60 %FSRFull-scale errorNotes 1, 2 EFS 10-bit resolution 

1.6 V  VDD  5.5 V 

Note 3 

  0.85 %FSR

1.8 V  VDD  5.5 V   4.0 LSB Integral linearity errorNote 1 ILE 10-bit resolution 

1.6 V  VDD  5.5 V 

Note 3 

  6.5 LSB 

1.8 V  VDD  5.5 V   2.0 LSB Differential linearity error Note 1 DLE 10-bit resolution 

1.6 V  VDD  5.5 V 

Note 3 

  2.5 LSB 

ANI0 to ANI14 0  VDD V 

ANI16 to ANI26 0  EVDD0 V 

Internal reference voltage  

(2.4 V  VDD  5.5 V, HS (high-speed main) mode)

VBGR Note 4 V 

Analog input voltage VAIN 

Temperature sensor output voltage 

(2.4 V  VDD  5.5 V, HS (high-speed main) mode)

VTMPS25
 Note 4 V 

 

Notes 1. Excludes quantization error (1/2 LSB).  

 2. This value is indicated as a ratio (%FSR) to the full-scale value. 

 3. When the conversion time is set to 57 s (min.) and 95 s (max.). 

 4. Refer to 2.6.2  Temperature sensor/internal reference voltage characteristics. 
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 6. Current flowing only to the A/D converter.  The supply current of the RL78 microcontrollers is the sum of 

IDD1 or IDD2 and IADC when the A/D converter is in operation.  

 7. Current flowing only to the LVD circuit.  The supply current of the RL78 microcontrollers is the sum of IDD1, 

IDD2 or IDD3 and ILVD when the LVD circuit is in operation. 

 8. Current flowing only during data flash rewrite. 

 9. Current flowing only during self programming. 

 10. For shift time to the SNOOZE mode, see 18.3.3 SNOOZE mode in the RL78/G13 User’s Manual. 

 

Remarks 1.  fIL: Low-speed on-chip oscillator clock frequency 

 2. fSUB: Subsystem clock frequency (XT1 clock oscillation frequency) 

 3. fCLK: CPU/peripheral hardware clock frequency 

 4. Temperature condition of the TYP. value is TA = 25C 
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(8) Communication at different potential (1.8 V, 2.5 V, 3 V)  (simplified I2C mode) (2/2)  

 (TA = 40 to +105C, 2.4 V  EVDD0 = EVDD1  VDD  5.5 V, VSS = EVSS0 = EVSS1 = 0 V) 
HS (high-speed main) 

Mode 
Parameter Symbol Conditions 

MIN. MAX. 

Unit 

4.0 V  EVDD0  5.5 V, 
2.7 V  Vb  4.0 V, 
Cb = 50 pF, Rb = 2.7 k

1/fMCK + 340 

Note 2 
 ns 

2.7 V  EVDD0 < 4.0 V, 
2.3 V  Vb  2.7 V, 
Cb = 50 pF, Rb = 2.7 k

1/fMCK + 340 

Note 2 
 ns 

4.0 V  EVDD0  5.5 V, 
2.7 V  Vb  4.0 V, 
Cb = 100 pF, Rb = 2.8 k

1/fMCK + 760 

Note 2 
 ns 

2.7 V  EVDD0 < 4.0 V, 
2.3 V  Vb  2.7 V, 
Cb = 100 pF, Rb = 2.7 k

1/fMCK + 760 

Note 2 
 ns 

Data setup time (reception) tSU:DAT 

2.4 V  EVDD0 < 3.3 V, 
1.6 V  Vb  2.0 V, 
Cb = 100 pF, Rb = 5.5 k

1/fMCK + 570 

Note 2 
 ns 

4.0 V  EVDD0  5.5 V, 
2.7 V  Vb  4.0 V, 
Cb = 50 pF, Rb = 2.7 k

0 770 ns 

2.7 V  EVDD0 < 4.0 V, 
2.3 V  Vb  2.7 V, 
Cb = 50 pF, Rb = 2.7 k

0 770 ns 

4.0 V  EVDD0  5.5 V, 
2.7 V  Vb  4.0 V, 
Cb = 100 pF, Rb = 2.8 k

0 1420 ns 

2.7 V  EVDD0 < 4.0 V, 
2.3 V  Vb  2.7 V, 
Cb = 100 pF, Rb = 2.7 k

0 1420 ns 

Data hold time (transmission) tHD:DAT 

2.4 V  EVDD0 < 3.3 V, 
1.6 V  Vb  2.0 V, 
Cb = 100 pF, Rb = 5.5 k

0 1215 ns 

Notes 1. The value must also be equal to or less than fMCK/4. 

 2. Set the fMCK value to keep the hold time of SCLr = "L" and SCLr = "H". 

 

Caution Select the TTL input buffer and the N-ch open drain output (VDD tolerance (for the 20- to 52-pin 

products)/EVDD tolerance (for the 64- to 100-pin products)) mode for the SDAr pin and the N-ch 

open drain output (VDD tolerance (for the 20- to 52-pin products)/EVDD tolerance (for the 64- to 100-

pin products)) mode for the SCLr pin by using port input mode register g (PIMg) and port output 

mode register g (POMg). For VIH and VIL, see the DC characteristics with TTL input buffer selected. 

 

(Remarks are listed on the next page.) 
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3.8  Flash Memory Programming Characteristics 
 

(TA = 40 to +105C, 2.4 V  VDD  5.5 V, VSS = 0 V) 
Parameter Symbol Conditions MIN. TYP. MAX. Unit

CPU/peripheral hardware clock 

frequency 

fCLK 2.4 V  VDD  5.5 V 1  32 MHz

Number of code flash rewrites  
Notes 1,2,3 

Retained for 20 years 

TA = 85C Note 4 

1,000   

Retained for 1 years 

TA = 25C 

 1,000,000  

Retained for 5 years 

TA = 85C Note 4 

100,000   

Number of data flash rewrites  
Notes 1,2,3 

Cerwr
  

Retained for 20 years 

TA = 85C Note 4 

10,000   

Times

Notes 1. 1 erase + 1 write after the erase is regarded as 1 rewrite.The retaining years are until next rewrite 
after the rewrite. 

 2. When using flash memory programmer and Renesas Electronics self programming library. 

 3. These are the characteristics of the flash memory and the results obtained from reliability testing by 
Renesas Electronics Corporation. 

 4. This temperature is the average value at which data are retained. 

 

3.9  Dedicated Flash Memory Programmer Communication (UART) 
 

(TA = 40 to +105C, 2.4 V  EVDD0 = EVDD1  VDD  5.5 V, VSS = EVSS0 = EVSS1 = 0 V) 

Parameter Symbol Conditions MIN. TYP. MAX. Unit 

Transfer rate  During serial programming 115,200  1,000,000 bps 
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4.10  52-pin Products  

 

R5F100JCAFA, R5F100JDAFA, R5F100JEAFA, R5F100JFAFA, R5F100JGAFA, R5F100JHAFA, R5F100JJAFA, 

R5F100JKAFA, R5F100JLAFA 

R5F101JCAFA, R5F101JDAFA, R5F101JEAFA, R5F101JFAFA, R5F101JGAFA, R5F101JHAFA, R5F101JJAFA, 

R5F101JKAFA, R5F101JLAFA 

R5F100JCDFA, R5F100JDDFA, R5F100JEDFA, R5F100JFDFA, R5F100JGDFA, R5F100JHDFA, R5F100JJDFA, 

R5F100JKDFA, R5F100JLDFA 

R5F101JCDFA, R5F101JDDFA, R5F101JEDFA, R5F101JFDFA, R5F101JGDFA, R5F101JHDFA, R5F101JJDFA, 

R5F101JKDFA, R5F101JLDFA 

R5F100JCGFA, R5F100JDGFA, R5F100JEGFA, R5F100JFGFA, R5F100JGGFA, R5F100JHGFA, R5F100JJGFA 

 

y

e

xb M

L

c

HD

HE

A1

A2

A

D

E

ITEM DIMENSIONS

D

E

HD

HE

A

A1

A2 1.40

c

e

x

y

0.65

0.13

0.10

L

detail of lead end

b

13

26

1
52

14

27
40

39

2

1

3

0.3P-LQFP52-10x10-0.65

JEITA Package Code RENESAS Code

PLQP0052JA-A

Previous Code

P52GB-65-GBS-1

MASS (TYP.) [g]

NOTE

1.Dimensions “   1” and “   2” do not include mold flash.

2.Dimension “   3” does not include trim offset.

2012 Renesas Electronics Corporation. All rights reserved.

(UNIT:mm)

10.00±0.10

10.00±0.10

12.00±0.20

12.00±0.20

1.70 MAX.

0.10±0.05

0.32±0.05

0.145±0.055

0.50±0.15

0° to 8°
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4.11  64-pin Products  

 

R5F100LCAFA, R5F100LDAFA, R5F100LEAFA, R5F100LFAFA, R5F100LGAFA, R5F100LHAFA, R5F100LJAFA, 

R5F100LKAFA, R5F100LLAFA 

R5F101LCAFA, R5F101LDAFA, R5F101LEAFA, R5F101LFAFA, R5F101LGAFA, R5F101LHAFA, R5F101LJAFA, 

R5F101LKAFA, R5F101LLAFA 

R5F100LCDFA, R5F100LDDFA, R5F100LEDFA, R5F100LFDFA, R5F100LGDFA, R5F100LHDFA, R5F100LJDFA, 

R5F100LKDFA, R5F100LLDFA 

R5F101LCDFA, R5F101LDDFA, R5F101LEDFA, R5F101LFDFA, R5F101LGDFA, R5F101LHDFA, R5F101LJDFA, 

R5F101LKDFA, R5F101LLDFA 

R5F100LCGFA, R5F100LDGFA, R5F100LEGFA, R5F100LFGFA, R5F100LGGFA, R5F100LHGFA, 

R5F100LJGFA 

 

JEITA Package Code RENESAS Code Previous Code MASS (TYP.) [g]

P-LQFP64-12x12-0.65 PLQP0064JA-A P64GK-65-UET-2 0.51

NOTE
Each lead centerline is located within 0.13 mm of
its true position at maximum material condition.

detail of lead end

θ L

c

Lp

HD

HE

ZD

ZE

L1

A1

A2

A

D

E

16

32

1
64 17

33
49

48

Sy

e

Sxb M

A3

S

0.145 +0.055
−0.045

(UNIT:mm)

ITEM DIMENSIONS

D

E

HD

HE

A

A1

A2

A3

12.00±0.20

12.00±0.20

14.00±0.20

14.00±0.20

1.60 MAX.

0.10±0.05

1.40±0.05

0.25

c

θ

e

x

y

ZD

ZE

0.65

0.13

0.10

1.125

1.125

L

Lp

L1

0.50

0.60±0.15

1.00±0.20

3°+5°
−3°

0.32 +0.08
−0.07b

2012 Renesas Electronics Corporation. All rights reserved. 



Notice
1. Descriptions of circuits, software and other related information in this document are provided only to illustrate the operation of semiconductor products and application examples.  You are fully responsible for 

the incorporation of these circuits, software, and information in the design of your equipment.  Renesas Electronics assumes no responsibility for any losses incurred by you or third parties arising from the 

use of these circuits, software, or information.

2. Renesas Electronics has used reasonable care in preparing the information included in this document, but Renesas Electronics does not warrant that such information is error free.  Renesas Electronics 

assumes no liability whatsoever for any damages incurred by you resulting from errors in or omissions from the information included herein.

3. Renesas Electronics does not assume any liability for infringement of patents, copyrights, or other intellectual property rights of third parties by or arising from the use of Renesas Electronics products or 

technical information described in this document.  No license, express, implied or otherwise, is granted hereby under any patents, copyrights or other intellectual property rights of Renesas Electronics or 

others.

4. You should not alter, modify, copy, or otherwise misappropriate any Renesas Electronics product, whether in whole or in part.  Renesas Electronics assumes no responsibility for any losses incurred by you or 

third parties arising from such alteration, modification, copy or otherwise misappropriation of Renesas Electronics product.

5. Renesas Electronics products are classified according to the following two quality grades: "Standard" and "High Quality".  The recommended applications for each Renesas Electronics product depends on 

the product's quality grade, as indicated below.

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

equipment; and industrial robots etc.

 "High Quality": Transportation equipment (automobiles, trains, ships, etc.); traffic control systems; anti-disaster systems; anti-crime systems; and safety equipment etc.

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

implantations etc.), or may cause serious property damages (nuclear reactor control systems, military equipment etc.).  You must check the quality grade of each Renesas Electronics product before using it 

in a particular application.  You may not use any Renesas Electronics product for any application for which it is not intended.  Renesas Electronics shall not be in any way liable for any damages or losses 

incurred by you or third parties arising from the use of any Renesas Electronics product for which the product is not intended by Renesas Electronics.

6. You should use the Renesas Electronics products described in this document within the range specified by Renesas Electronics, especially with respect to the maximum rating, operating supply voltage 

range, movement power voltage range, heat radiation characteristics, installation and other product characteristics.  Renesas Electronics shall have no liability for malfunctions or damages arising out of the 

use of Renesas Electronics products beyond such specified ranges.

7. Although Renesas Electronics endeavors to improve the quality and reliability of its products, semiconductor products have specific characteristics such as the occurrence of failure at a certain rate and 

malfunctions under certain use conditions.  Further, Renesas Electronics products are not subject to radiation resistance design.  Please be sure to implement safety measures to guard them against the 

possibility of physical injury, and injury or damage caused by fire in the event of the failure of a Renesas Electronics product, such as safety design for hardware and software including but not limited to 

redundancy, fire control and malfunction prevention, appropriate treatment for aging degradation or any other appropriate measures.  Because the evaluation of microcomputer software alone is very difficult, 

please evaluate the safety of the final products or systems manufactured by you.

8. Please contact a Renesas Electronics sales office for details as to environmental matters such as the environmental compatibility of each Renesas Electronics product.  Please use Renesas Electronics 

products in compliance with all applicable laws and regulations that regulate the inclusion or use of controlled substances, including without limitation, the EU RoHS Directive.  Renesas Electronics assumes 

no liability for damages or losses occurring as a result of your noncompliance with applicable laws and regulations.

9. Renesas Electronics products and technology may not be used for or incorporated into any products or systems whose manufacture, use, or sale is prohibited under any applicable domestic or foreign laws or 

regulations.  You should not use Renesas Electronics products or technology described in this document for any purpose relating to military applications or use by the military, including but not limited to the 

development of weapons of mass destruction.  When exporting the Renesas Electronics products or technology described in this document, you should comply with the applicable export control laws and 

regulations and follow the procedures required by such laws and regulations.

10. It is the responsibility of the buyer or distributor of Renesas Electronics products, who distributes, disposes of, or otherwise places the product with a third party, to notify such third party in advance of the 

contents and conditions set forth in this document, Renesas Electronics assumes no responsibility for any losses incurred by you or third parties as a result of unauthorized use of Renesas Electronics 

products.

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

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