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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
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Core Processor RL78

Core Size 16-Bit

Speed 24MHz

Connectivity CSI, I²C, LINbus, UART/USART, USB

Peripherals LCD, LVD, POR, PWM, WDT

Number of I/O 51

Program Memory Size 64KB (64K x 8)

Program Memory Type FLASH

EEPROM Size 8K x 8

RAM Size 8K x 8

Voltage - Supply (Vcc/Vdd) 1.6V ~ 3.6V

Data Converters A/D 9x8/12b; D/A 2x8b

Oscillator Type Internal

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

Mounting Type Surface Mount

Package / Case 80-LQFP

Supplier Device Package 80-LQFP (12x12)

Purchase URL https://www.e-xfl.com/product-detail/renesas-electronics-america/r5f110meafb-30

Email: info@E-XFL.COM Address: Room A, 16/F, Full Win Commercial Centre, 573 Nathan Road, Mongkok, Hong Kong

https://www.e-xfl.com/product/pdf/r5f110meafb-30-4396422
https://www.e-xfl.com
https://www.e-xfl.com/product/filter/embedded-microcontrollers
https://www.e-xfl.com/product/filter/embedded-microcontrollers
https://www.e-xfl.com/product/filter/embedded-microcontrollers
https://www.e-xfl.com/product/filter/embedded-microcontrollers
https://www.e-xfl.com/product/filter/embedded-microcontrollers


RL78/L1C 1. OUTLINE

R01DS0192EJ0220 Rev.2.20 Page 3 of 147
Dec 28, 2017

1.2 Ordering Information

Products with USB
Pin 

Count 
Package

Fields of 
Application

Orderable Part Number

80 pins 80-pin plastic 
LFQFP
(12 × 12 mm, 
0.5 mm pitch)

A R5F110MEAFB#30, R5F110MFAFB#30, R5F110MGAFB#30, R5F110MHAFB#30, R5F110MJAFB#30
R5F110MEAFB#50, R5F110MFAFB#50, R5F110MGAFB#50, R5F110MHAFB#50, R5F110MJAFB#50

G R5F110MEGFB#30, R5F110MFGFB#30, R5F110MGGFB#30, R5F110MHGFB#30, R5F110MJGFB#30
R5F110MEGFB#50, R5F110MFGFB#50, R5F110MGGFB#50, R5F110MHGFB#50, R5F110MJGFB#50

85 pins 85-pin plastic 
VFLGA
(7 × 7 mm, 
0.65 mm pitch)

A R5F110NEALA#U0, R5F110NFALA#U0, R5F110NGALA#U0, R5F110NHALA#U0, R5F110NJALA#U0
R5F110NEALA#W0, R5F110NFALA#W0, R5F110NGALA#W0, R5F110NHALA#W0, R5F110NJALA#W0

G R5F110NEGLA#U0, R5F110NFGLA#U0, R5F110NGGLA#U0, R5F110NHGLA#U0, R5F110NJGLA#U0
R5F110NEGLA#W0, R5F110NFGLA#W0, R5F110NGGLA#W0, R5F110NHGLA#W0, R5F110NJGLA#W0

100 pins 100-pin plastic 
LFQFP
(14 × 14 mm, 
0.5 mm pitch)

A R5F110PEAFB#30, R5F110PFAFB#30, R5F110PGAFB#30, R5F110PHAFB#30, R5F110PJAFB#30
R5F110PEAFB#50, R5F110PFAFB#50, R5F110PGAFB#50, R5F110PHAFB#50, R5F110PJAFB#50

G R5F110PEGFB#30, R5F110PFGFB#30, R5F110PGGFB#30, R5F110PHGFB#30, R5F110PJGFB#30
R5F110PEGFB#50, R5F110PFGFB#50, R5F110PGGFB#50, R5F110PHGFB#50, R5F110PJGFB#50

Products without USB
Pin 

Count 
Package

Fields of 
Application

Orderable Part Number

80 pins 80-pin plastic 
LFQFP 
(12 × 12 mm, 
0.5 mm pitch)

A R5F111MEAFB#30, R5F111MFAFB#30, R5F111MGAFB#30, R5F111MHAFB#30, R5F111MJAFB#30
R5F111MEAFB#50, R5F111MFAFB#50, R5F111MGAFB#50, R5F111MHAFB#50, R5F111MJAFB#50

G R5F111MEGFB#30, R5F111MFGFB#30, R5F111MGGFB#30, R5F111MHGFB#30, R5F111MJGFB#30
R5F111MEGFB#50, R5F111MFGFB#50, R5F111MGGFB#50, R5F111MHGFB#50, R5F111MJGFB#50

85 pins 85-pin plastic 
VFLGA
(7 × 7 mm, 
0.65 mm pitch)

A R5F111NEALA#U0, R5F111NFALA#U0, R5F111NGALA#U0, R5F111NHALA#U0, R5F111NJALA#U0
R5F111NEALA#W0, R5F111NFALA#W0, R5F111NGALA#W0, R5F111NHALA#W0, R5F111NJALA#W0

G R5F111NEGLA#U0, R5F111NFGLA#U0, R5F111NGGLA#U0, R5F111NHGLA#U0, R5F111NJGLA#U0
R5F111NEGLA#W0, R5F111NFGLA#W0, R5F111NGGLA#W0, R5F111NHGLA#W0, R5F111NJGLA#W0

100 pins 100-pin plastic 
LFQFP 
(14 × 14 mm, 
0.5 mm pitch)

A R5F111PEAFB#30, R5F111PFAFB#30, R5F111PGAFB#30, R5F111PHAFB#30, R5F111PJAFB#30
R5F111PEAFB#50, R5F111PFAFB#50, R5F111PGAFB#50, R5F111PHAFB#50, R5F111PJAFB#50

G R5F111PEGFB#30, R5F111PFGFB#30, R5F111PGGFB#30, R5F111PHGFB#30, R5F111PJGFB#30
R5F111PEGFB#50, R5F111PFGFB#50, R5F111PGGFB#50, R5F111PHGFB#50, R5F111PJGFB#50
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1.3 Pin Configuration (Top View)

1.3.1 80-pin products (with USB)

• 80-pin plastic LFQFP (12 × 12 mm, 0.5 mm pitch)

Caution 1. Connect the REGC pin to VSS pin via a capacitor (0.47 to 1 μF).
Caution 2. Connect the UREGC pin to VSS pin via a capacitor (0.33 μF).

Remark 1. For pin identification, see 1.4 Pin Identification.
Remark 2. Functions in parentheses in the above figure can be assigned via settings in the peripheral I/O redirection register

(PIOR).

P11/RxD2/SI20/SDA20/SEG41/VCOUT0
P10/INTP7/PCLBUZ0/SCK20/SCL20/SEG40

P27/TI05/TO05/(INTP5)/PCLBUZ1/SEG39
P26/SO00/TxD0/TOOLTxD/SEG38

P25/SI00/RxD0/TOOLRxD/SDA00/SEG37
P24/SCK00/SCL00/SEG36

P23/TI07/TO07/SEG35
P22/TI04/TO04/SEG34

P21/ANI21/SEG33
P20/ANI20/SEG32
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P140/ANI16/SEG28
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P71/KR6/SEG13
P72/KR5/TKBO20/SEG14
P73/KR4/TKBO21/SEG15
P74/KR3/TKBO10/SEG16
P75/KR2/TKBO11/SEG17
P76/KR1/TKBO00/SEG18
P77/KR0/TKBO01/SEG19
P30/TI03/TO03/REMOOUT/SEG20
P31/INTP3/RTC1HZ/SEG21
P32/TI01/TO01/SEG22
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Caution Product quality may suffer if the absolute maximum rating is exceeded even momentarily for any parameter.
That is, the absolute maximum ratings are rated values at which the product is on the verge of suffering physical
damage, and therefore the product must be used under conditions that ensure that the absolute maximum
ratings are not exceeded.

Remark Unless specified otherwise, the characteristics of alternate-function pins are the same as those of the port pins.

Absolute Maximum Ratings (TA = 25°C)  (3/3)
Parameter Symbols Conditions Ratings Unit

Output current, high IOH1 Per pin P00 to P07, P10 to P17, P20 to P27, P30 to P37, 
P40 to P46, P50 to P57, P70 to P77, P80 to P83, 
P125 to P127, P130, P140 to P143

-40 mA

Total of all 
pins
-170 mA

P40 to P46 -70 mA

P00 to P07, P10 to P17, P20 to P27, P30 to P37, 
P50 to P57, P70 to P77, P80 to P83, 
P125 to P127, P130, P140 to P143

-100 mA

IOH2 Per pin P150 to P156 -0.1 mA

Total of all 
pins

-0.7 mA

IOH3 Per pin UDP, UDM -3 mA

Output current, low IOL1 Per pin P00 to P07, P10 to P17, P20 to P27, P30 to P37, 
P40 to P46, P50 to P57, P60, P61, P70 to P77, 
P80 to P83, P125 to P127, P130, P140 to P143

40 mA

Total of all 
pins
170 mA

P40 to P46 70 mA

P00 to P07, P10 to P17, P20 to P27, P30 to P37, 
P50 to P57, P70 to P77, P80 to P83, 
P125 to P127, P130, P140 to P143

100 mA

IOL2 Per pin P150 to P156 0.4 mA

Total of all 
pins

2.8 mA

IOL3 Per pin UDP, UDM 3 mA

Operating ambient 
temperature

TA In normal operation mode -40 to +85 °C

In flash memory programming mode

Storage temperature Tstg -65 to +150 °C
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2.3.2 Supply current characteristics

(Notes and Remarks are listed on the next page.)

(TA = -40 to +85°C, 1.6 V ≤ VDD ≤ 3.6 V, VSS = 0 V) (1/2)
Parameter Symbol Conditions MIN. TYP. MAX. Unit

Supply 
current Note 1

IDD1 Operating 
mode

HS 
(high-speed main) 
mode Note 5

fHOCO = 48 MHz Note 3, 
fIH = 24 MHz Note 3

Basic 
operation

VDD = 3.6 V 2.2 2.8 mA

VDD = 3.0 V 2.2 2.8

Normal 
operation

VDD = 3.6 V 4.4 8.5

VDD = 3.0 V 4.4 8.5

fHOCO = 24 MHz Note 3, 
fIH = 24 MHz Note 3

Basic 
operation

VDD = 3.6 V 2.0 2.6

VDD = 3.0 V 2.0 2.6

Normal 
operation

VDD = 3.6 V 4.2 6.8

VDD = 3.0 V 4.2 6.8

fHOCO = 16 MHz Note 3, 
fIH = 16 MHz Note 3

Normal 
operation

VDD = 3.6 V 3.1 4.9

VDD = 3.0 V 3.1 4.9

LS 
(low-speed main) 
mode Note 5

fHOCO = 8 MHz Note 3, 
fIH = 8 MHz Note 3

Normal 
operation

VDD = 3.0 V 1.4 2.2 mA

VDD = 2.0 V 1.4 2.2

LV 
(low-voltage main) 
mode Note 5

fHOCO = 4 MHz Note 3, 
fIH = 4 MHz Note 3

Normal 
operation

VDD = 3.0 V 1.3 1.8 mA

VDD = 2.0 V 1.3 1.8

HS 
(high-speed main) 
mode Note 5

fMX = 20 MHz Note 2, 
VDD = 3.6 V

Normal 
operation

Square wave input 3.5 5.5 mA

Resonator connection 3.6 5.7

fMX = 20 MHz Note 2, 
VDD = 3.0 V

Normal 
operation

Square wave input 3.5 5.5

Resonator connection 3.6 5.7

fMX = 16 MHz Note 2, 
VDD = 3.6 V

Normal 
operation

Square wave input 2.9 4.5

Resonator connection 3.1 4.6

fMX = 16 MHz Note 2, 
VDD = 3.0 V

Normal 
operation

Square wave input 2.9 4.5

Resonator connection 3.1 4.6

fMX = 10 MHz Note 2, 
VDD = 3.6 V

Normal 
operation

Square wave input 2.1 3.2

Resonator connection 2.2 3.2

fMX = 10 MHz Note 2, 
VDD = 3.0 V

Normal 
operation

Square wave input 2.1 3.2

Resonator connection 2.2 3.2

LS 
(low-speed main) 
mode Note 5

fMX = 8 MHz Note 2, 
VDD = 3.6 V

Normal 
operation

Square wave input 1.2 2.0 mA

Resonator connection 1.3 2.0

fMX = 8 MHz Note 2, 
VDD = 3.0 V

Normal 
operation

Square wave input 1.2 2.1

Resonator connection 1.3 2.2

HS 
(High-speed main) 
mode
(PLL operation)

fPLL = 48 MHz, 
fCLK = 24 MHz Note 2

Normal 
operation

VDD = 3.6 V 4.7 7.5 mA

VDD = 3.0 V 4.7 7.5

fPLL = 48 MHz, 
fCLK = 12 MHz Note 2

Normal 
operation

VDD = 3.6 V 3.1 5.1

VDD = 3.0 V 3.1 5.1

fPLL = 48 MHz, 
fCLK = 6 MHz Note 2

Normal 
operation

VDD = 3.6 V 2.3 3.9

VDD = 3.0 V 2.3 3.9

Subsystem clock 
operation

fSUB = 32.768 kHz Note 4

TA = -40°C
Normal 
operation

Square wave input 4.6 6.9 μA

Resonator connection 4.7 6.9

fSUB = 32.768 kHzNote 4

TA = +25°C
Normal 
operation

Square wave input 4.9 7.0

Resonator connection 5.0 7.2

fSUB = 32.768 kHzNote 4

TA = +50°C
Normal 
operation

Square wave input 5.2 7.6

Resonator connection 5.2 7.7

fSUB = 32.768 kHzNote 4

TA = +70°C
Normal 
operation

Square wave input 5.5 9.3

Resonator connection 5.6 9.4

fSUB = 32.768 kHzNote 4

TA = +85°C
Normal 
operation

Square wave input 6.2 13.3

Resonator connection 6.2 13.4
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Note 1. Transfer rate in the SNOOZE mode is 4,800 bps only.
Note 2. Use it with VDD ≥ Vb.
Note 3. The following conditions are required for low voltage interface.

2.4 V ≤ VDD < 2.7 V: MAX. 2.6 Mbps
1.8 V ≤ VDD < 2.4 V: MAX. 1.3 Mbps
1.6 V ≤ VDD < 1.8 V: MAX. 0.6 Mbps

Note 4. The maximum operating frequencies of the CPU/peripheral hardware clock (fCLK) are:
HS (high-speed main) mode: 24 MHz (2.7 V ≤ VDD ≤ 3.6 V)

16 MHz (2.4 V ≤ VDD ≤ 3.6 V)
LS (low-speed main) mode: 8 MHz (1.8 V ≤ VDD ≤ 3.6 V)
LV (low-voltage main) mode: 4 MHz (1.6 V ≤ VDD ≤ 3.6 V)

Caution Select the TTL input buffer for the RxDq pin and the N-ch open drain output (VDD tolerance) mode for the TxDq
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.

Remark 1. Vb[V]: Communication line voltage
Remark 2. q: UART number (q = 0 to 3), g: PIM and POM number (g = 0 to 3)
Remark 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 to 03, 10 to 13))

(6) Communication at different potential (1.8 V, 2.5 V) (UART mode)
(TA = -40 to +85°C, 1.8 V ≤ VDD ≤ 3.6 V, VSS = 0 V) (1/2)

Parameter Symbol Conditions

HS (high-speed main) 
Mode

LS (low-speed main) 
Mode

LV (low-voltage main) 
Mode Unit

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

Transfer rate 
Notes 1, 2

reception 2.7 V ≤ VDD ≤ 3.6 V,
2.3 V ≤ Vb ≤ 2.7 V

fMCK/6 Note 1 fMCK/6 Note 1 fMCK/6 Note 1 bps

Theoretical value of the 
maximum transfer rate
 fMCK =  fCLK Note 4

4.0 1.3 0.6 Mbps

1.8 V ≤ VDD < 3.3 V,
1.6 V ≤ Vb ≤ 2.0 V

fMCK/6 
Notes 1, 2, 3

fMCK/6 
Notes 1, 2, 3

fMCK/6 
Notes 1, 2, 3

bps

Theoretical value of the 
maximum transfer rate
 fMCK =  fCLK Note 4

4.0 1.3 0.6 Mbps
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Note 1. Transfer rate in the SNOOZE mode: MAX. 1 Mbps
Note 2. Use it with VDD ≥ Vb.
Note 3. 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.
Note 4. 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.
Note 5. 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.

Caution Select the TTL input buffer for the SIp pin and SCKp pin and the N-ch open drain output (VDD tolerance) mode for
the SOp 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.)

(9) Communication at different potential (1.8 V, 2.5 V) (CSI mode) (slave mode, SCKp... external clock input)

(TA = -40 to +85°C, 1.8 V ≤ VDD ≤ 3.6 V, VSS = 0 V)

Parameter Symbol Conditions

HS (high-speed 
main) Mode

LS (low-speed 
main) Mode

LV (low-voltage 
main) Mode Unit

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

SCKp cycle 
time Note 1

tKCY2 2.7 V ≤ VDD ≤ 3.6 V, 
2.3 V ≤ Vb ≤ 2.7 V

20 MHz < fMCK ≤ 24 MHz 16/fMCK — — ns

16 MHz < fMCK  ≤ 20 MHz 14/fMCK — — ns

8 MHz < fMCK  ≤ 16 MHz 12/fMCK — — ns

4 MHz < fMCK  ≤ 8 MHz 8/fMCK 16/fMCK — ns

fMCK  ≤ 4 MHz 6/fMCK 10/fMCK 10/fMCK ns

1.8 V ≤ VDD < 3.3 V, 
1.6 V ≤ Vb ≤ 2.0 V Note 2

20 MHz < fMCK  ≤ 24 MHz 36/fMCK — — ns

16 MHz < fMCK  ≤ 20 MHz 32/fMCK — — ns

8 MHz < fMCK  ≤ 16 MHz 26/fMCK — — ns

4 MHz < fMCK  ≤ 8 MHz 16/fMCK 16/fMCK — ns

fMCK  ≤ 4 MHz 10/fMCK 10/fMCK 10/fMCK ns

SCKp high-/
low-level width

tKH2,
tKL2

2.7 V ≤ VDD ≤ 3.6 V, 2.3 V ≤ Vb ≤ 2.7 V tKCY2/2 
- 18

tKCY2/2 
- 50

tKCY2/2 
- 50

ns

1.8 V ≤ VDD < 3.3 V, 1.6 V ≤ Vb ≤ 2.0 V Note 2 tKCY2/2 
- 50

tKCY2/2 
- 50

tKCY2/2 
- 50

ns

SIp setup time 
(to SCKp↑) 
Note 3

tSIK2 2.7 V ≤ VDD ≤ 3.6 V 1/fMCK  
+ 20

1/fMCK  
+ 30

1/fMCK  
+ 30

ns

1.8 V ≤ VDD < 3.3 V 1/fMCK  
+ 30

1/fMCK  
+ 30

1/fMCK  
+ 30

ns

SIp hold time 
(from SCKp↑) 
Note 4

tKSI2 1/fMCK  
+ 31

1/fMCK  
+ 31

1/fMCK  
+ 31

ns

Delay time from 
SCKp↓ to SOp 
output Note 5

tKSO2 2.7 V ≤ VDD ≤ 3.6 V, 2.3 V ≤ Vb ≤ 2.7 V
Cb = 30 pF, Rb = 2.7 kΩ

2/fMCK  
+ 214

2/fMCK 

 + 573
2/fMCK 

 + 573
ns

1.8 V ≤ VDD < 3.3 V, 1.6 V ≤ Vb ≤ 2.0 V Note 2

Cb = 30 pF, Rb = 5.5 kΩ
2/fMCK 

 + 573
2/fMCK 

 + 573
2/fMCK 

 + 573
ns
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Note 1. The first clock pulse is generated after this period when the start/restart condition is detected.
Note 2. The maximum value (MAX.) of tHD: DAT is during normal transfer and a wait state is inserted in the ACK (acknowledge)

timing.

Remark The maximum value of Cb (communication line capacitance) and the value of Rb (communication line pull-up resistor) at
that time in each mode are as follows.
Fast mode plus: Cb = 120 pF, Rb = 1.1 kΩ

IICA serial transfer timing

(3) I2C fast mode plus
(TA = -40 to +85°C, 2.7 V ≤ VDD ≤ 3.6 V, VSS = 0 V)

Parameter Symbol Conditions

HS (high-speed main) 
Mode

LS (low-speed main) 
Mode

LV (low-voltage main) 
Mode Unit

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

SCLA0 clock 
frequency

fSCL Fast mode plus: 
fCLK ≥ 10 MHz

2.7 V ≤ VDD ≤ 3.6 V 0 1000 — — kHz

Setup time of restart 
condition

tSU: STA 2.7 V ≤ VDD ≤ 3.6 V 0.26 — — μs

Hold time Note 1 tHD: STA 2.7 V ≤ VDD ≤ 3.6 V 0.26 — — μs

Hold time 
when SCLA0 = “L”

tLOW 2.7 V ≤ VDD ≤ 3.6 V 0.5 — — μs

Hold time 
when SCLA0 = “H”

tHIGH 2.7 V ≤ VDD ≤ 3.6 V 0.26 — — μs

Data setup time 
(reception)

tSU: DAT 2.7 V ≤ VDD ≤ 3.6 V 50 — — ns

Data hold time 
(transmission) Note 2

tHD: DAT 2.7 V ≤ VDD ≤ 3.6 V 0 0.45 — — μs

Setup time of stop 
condition

tSU: STO 2.7 V ≤ VDD ≤ 3.6 V 0.26 — — μs

Bus-free time tBUF 2.7 V ≤ VDD ≤ 3.6 V 0.5 — — μs

tSU: DATtHD: STA

Restart
condition

SCLn

SDAn

tLOW

tHIGH tSU: STA tHD: STA tSU: STO

Stop
condition

Stop
condition

Start
condition

tHD: DAT

tBUF
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(3) BC option standard
(TA = -40 to +85°C, 4.35 V ≤ UVBUS ≤ 5.25 V, 2.4 V ≤ VDD ≤ 3.6 V, VSS = 0 V, HS (High-speed main) mode only)

Parameter Symbol Conditions MIN. TYP. MAX. Unit

UDP/UDM input reference 
voltage
(UVBUS divider ratio)

(Function)

VDSELi [3: 0]
(i = 0, 1)

0000 VDDET0 27 32 37 %UVBUS

0001 VDDET1 29 34 39 %UVBUS

0010 VDDET2 32 37 42 %UVBUS

0011 VDDET3 35 40 45 %UVBUS

0100 VDDET4 38 43 48 %UVBUS

0101 VDDET5 41 46 51 %UVBUS

0110 VDDET6 44 49 54 %UVBUS

0111 VDDET7 47 52 57 %UVBUS

1000 VDDET8 51 56 61 %UVBUS

1001 VDDET9 55 60 65 %UVBUS

1010 VDDET10 59 64 69 %UVBUS

1011 VDDET11 63 68 73 %UVBUS

1100 VDDET12 67 72 73 %UVBUS

1101 VDDET13 71 76 81 %UVBUS

1110 VDDET14 75 80 85 %UVBUS

1111 VDDET15 79 84 89 %UVBUS
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Note 1. Cannot be used for lower 2 bits of ADCR register
Note 2. Cannot be used for lower 4 bits of ADCR register
Note 3. Excludes quantization error (±1/2 LSB).
Note 4. Refer to 2.6.2 Temperature sensor, internal reference voltage output characteristics.

Caution Always use AVDD pin with the same potential as the VDD pin.

(5) When reference voltage (+) = AVDD (ADREFP1 = 0, ADREFP0 = 0), reference voltage (-) = AVSS (ADREFM =
0), conversion target: ANI16 to ANI21, internal reference voltage, temperature sensor output voltage

(TA = -40 to +85°C, 1.6 V ≤ VDD ≤ 3.6 V, 1.6 V ≤ AVDD = VDD ≤ 3.6 V, VSS = 0 V, AVSS = 0 V, Reference voltage (+) =
AVDD, Reference voltage (-) = AVSS = 0 V)

Parameter Symbol Conditions MIN. TYP. MAX. Unit

Resolution RES 2.4 V ≤ AVDD ≤ 3.6 V 8 12 bit

1.8 V ≤ AVDD ≤ 3.6 V 8 10 Note 1

1.6 V ≤ AVDD ≤ 3.6 V 8 Note 2

Overall error Note 3 AINL 12-bit resolution 2.4 V ≤ AVDD ≤ 3.6 V ±8.5 LSB

10-bit resolution 1.8 V ≤ AVDD ≤ 3.6 V ±6.0

8-bit resolution 1.6 V ≤ AVDD ≤ 3.6 V ±3.5

Conversion time tCONV ADTYP = 0, 
12-bit resolution

2.4 V ≤ AVDD ≤ 3.6 V 4.125 μs

ADTYP = 0, 
10-bit resolution Note 1

1.8 V ≤ AVDD ≤ 3.6 V 9.5

ADTYP = 0, 
8-bit resolution Note 2

1.6 V ≤ AVDD ≤ 3.6 V 57.5

ADTYP = 1, 
8-bit resolution

2.4 V ≤ AVDD ≤ 3.6 V 3.3125

1.8 V ≤ AVDD ≤ 3.6 V 7.875

1.6 V ≤ AVDD ≤ 3.6 V 54.25

Zero-scale error Note 3 EZS 12-bit resolution 2.4 V ≤ AVDD ≤ 3.6 V ±8.0 LSB

10-bit resolution 1.8 V ≤ AVDD ≤ 3.6 V ±5.5

8-bit resolution 1.6 V ≤ AVDD ≤ 3.6 V ±3.0

Full-scale error Note 3 EFS 12-bit resolution 2.4 V ≤ AVDD ≤ 3.6 V ±8.0 LSB

10-bit resolution 1.8 V ≤ AVDD ≤ 3.6 V ±5.5

8-bit resolution 1.6 V ≤ AVDD ≤ 3.6 V ±3.0

Integral linearity error 
Note 3

ILE 12-bit resolution 2.4 V ≤ AVDD ≤ 3.6 V ±3.5 LSB

10-bit resolution 1.8 V ≤ AVDD ≤ 3.6 V ±2.5

8-bit resolution 1.6 V ≤ AVDD ≤ 3.6 V ±1.5

Differential linearity error 
Note 3

DLE 12-bit resolution 2.4 V ≤ AVDD ≤ 3.6 V ±2.5 LSB

10-bit resolution 1.8 V ≤ AVDD ≤ 3.6 V ±2.5

8-bit resolution 1.6 V ≤ AVDD ≤ 3.6 V ±2.0

Analog input voltage VAIN 0 AVDD V

Internal reference voltage
(2.4 V ≤ VDD ≤ 3.6 V, HS (high-speed main) mode)

VBGR Note 4

Temperature sensor output voltage
(2.4 V ≤ VDD ≤ 3.6 V, HS (high-speed main) mode)

VTMP25 Note 4
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2.7  Power supply voltage rising slope characteristics

Caution Make sure to keep the internal reset state by the LVD circuit or an external reset until VDD reaches the operating
voltage range shown in 2.4 AC Characteristics.

LVD Detection Voltage of Interrupt & Reset Mode
(TA = -40 to +85°C, VPDR ≤ VDD ≤ 3.6 V, VSS = 0 V)

Parameter Symbol Conditions MIN. TYP. MAX. Unit

Interrupt and reset 
mode 

VLVDA0 VPOC0, VPOC1, VPOC2 = 0, 0, 0, falling reset voltage: 1.6 V 1.60 1.63 1.66 V

VLVDA1 LVIS0, LVIS1 = 1, 0 Rising release reset voltage 1.74 1.77 1.81 V

Falling interrupt voltage 1.70 1.73 1.77 V

VLVDA2 LVIS0, LVIS1 = 0, 1 Rising release reset voltage 1.84 1.88 1.91 V

Falling interrupt voltage 1.80 1.84 1.87 V

VLVDA3 LVIS0, LVIS1 = 0, 0 Rising release reset voltage 2.86 2.92 2.97 V

Falling interrupt voltage 2.80 2.86 2.91 V

VLVDB0 VPOC0, VPOC1, VPOC2 = 0, 0, 1, falling reset voltage: 1.8 V 1.80 1.84 1.87 V

VLVDB1 LVIS0, LVIS1 = 1, 0 Rising release reset voltage 1.94 1.98 2.02 V

Falling interrupt voltage 1.90 1.94 1.98 V

VLVDB2 LVIS0, LVIS1 = 0, 1 Rising release reset voltage 2.05 2.09 2.13 V

Falling interrupt voltage 2.00 2.04 2.08 V

VLVDB3 LVIS0, LVIS1 = 0, 0 Rising release reset voltage 3.07 3.13 3.19 V

Falling interrupt voltage 3.00 3.06 3.12 V

VLVDC0 VPOC0, VPOC1, VPOC2 = 0, 1, 0, falling reset voltage: 2.4 V 2.40 2.45 2.50 V

VLVDC1 LVIS0, LVIS1 = 1, 0 Rising release reset voltage 2.56 2.61 2.66 V

Falling interrupt voltage 2.50 2.55 2.60 V

VLVDC2 LVIS0, LVIS1 = 0, 1 Rising release reset voltage 2.66 2.71 2.76 V

Falling interrupt voltage 2.60 2.65 2.70 V

VLVDD0 VPOC0, VPOC1, VPOC2 = 0, 1, 1, falling reset voltage: 2.7 V 2.70 2.75 2.81 V

VLVDD1 LVIS0, LVIS1 = 1, 0 Rising release reset voltage 2.86 2.92 2.97 V

Falling interrupt voltage 2.80 2.86 2.91 V

VLVDD2 LVIS0, LVIS1 = 0, 1 Rising release reset voltage 2.96 3.02 3.08 V

Falling interrupt voltage 2.90 2.96 3.02 V

(TA = -40 to +85°C, VSS = 0 V)
Parameter Conditions MIN. TYP. MAX. Unit

Power supply voltage rising slope SVDD 54 V/ms
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Minimum Instruction Execution Time during Main System Clock Operation

TCY vs VDD (HS (high-speed main) mode)

1.0

0.1

0

10

1.0 2.0 3.0 6.0
3.62.7

0.01

2.4

0.0417

0.0625
0.05

During self programming

When high-speed system clock is selected

When the high-speed on-chip oscillator clock is selected

C
yc

le
 ti

m
e 

TC
Y 

[µ
s]

Supply voltage VDD [V]

5.04.0
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CSI mode connection diagram (during communication at same potential)

Remark 1. p: CSI number (p = 00, 10, 20, 30)
Remark 2. m: Unit number, n: Channel number (mn = 00 to 03, 10 to 13)

SCKp

SOp

User's device

SCK

SI

SIp SO
RL78 microcontroller
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CSI mode serial transfer timing (during communication at same potential)
(When DAPmn = 0 and CKPmn = 0, or DAPmn = 1 and CKPmn = 1.)

CSI mode serial transfer timing (during communication at same potential)
(When DAPmn = 0 and CKPmn = 1, or DAPmn = 1 and CKPmn = 0.)

Remark 1. p: CSI number (p = 00, 10, 20, 30)
Remark 2. m: Unit number, n: Channel number (mn = 00 to 03, 10 to 13)

SIp

SOp

tKCY1, 2

Input data

Output data

SCKp

tKL1, 2 tKH1, 2

tSIK1, 2 tKSI1, 2

tKSO1, 2

Input data

Output data

tKCY1, 2

tKH1, 2

tSIK1, 2 tKSI1, 2

tKSO1, 2

SIp

SOp

SCKp

tKL1, 2
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Note 1. The smaller maximum transfer rate derived by using fMCK/6 or the following expression is the valid maximum transfer rate.
Expression for calculating the transfer rate when 2.7 V ≤ VDD < 3.6 V and 2.3 V ≤ Vb ≤ 2.7 V

Note 2. This value as an example is calculated when the conditions described in the “Conditions” column are met.
Refer to Note 1 above to calculate the maximum transfer rate under conditions of the customer.

Note 3. Use it with VDD ≥ Vb.
Note 4. The smaller maximum transfer rate derived by using fMCK/6 or the following expression is the valid maximum transfer rate.

Expression for calculating the transfer rate when 2.4 V ≤ VDD < 3.3 V and 1.6 V ≤ Vb ≤ 2.0 V

Note 5. This value as an example is calculated when the conditions described in the “Conditions” column are met.
Refer to Note 4 above to calculate the maximum transfer rate under conditions of the customer.

Caution Select the TTL input buffer for the RxDq pin and the N-ch open drain output (VDD tolerance) mode for the TxDq
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.

(5) Communication at different potential (1.8 V, 2.5V) (UART mode)
(TA = -40 to +105°C, 2.4 ≤ VDD ≤ 3.6 V, VSS = 0 V) (2/2)

Parameter Symbol Conditions
HS (high-speed main) Mode

Unit
MIN. MAX.

Transfer rate Note 2 Transmission 2.7 V ≤ VDD ≤ 3.6 V,
2.3 V ≤ Vb ≤ 2.7 V

Note 1 bps

Theoretical value of the maximum transfer rate
Cb = 50 pF, Rb = 2.7 kΩ, Vb = 2.3 V

1.2 Note 2 Mbps

1.8 V ≤ VDD < 3.3 V,
1.6 V ≤ Vb ≤ 2.0 V

Notes 3, 4 bps

Theoretical value of the maximum transfer rate
Cb = 50 pF, Rb = 5.5 kΩ, Vb = 1.6 V

0.43 Note 5 Mbps

Maximum transfer rate =

1

[bps]

Baud rate error (theoretical value) =

1
Transfer rate × 2

-

{-Cb × Rb × In (1 -            )} × 3

{-Cb × Rb × In (1 -            )} 

(                              ) × Number of transferred bits1
Transfer rate

 × 100 [%]

* This value is the theoretical value of the relative difference between the transmission and reception sides.

2.0
Vb

2.0
Vb

Maximum transfer rate =

1

[bps]

Baud rate error (theoretical value) =

1
Transfer rate × 2

-

{-Cb × Rb × In (1 -            )} × 3

{-Cb × Rb × In (1 -            )} 

(                              ) × Number of transferred bits1
Transfer rate

 × 100 [%]

* This value is the theoretical value of the relative difference between the transmission and reception sides.

1.5
Vb

1.5
Vb
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3.5.3 USB

Note Value of instantaneous voltage

Note Excludes the first signal transition from the idle state.

(1) Electrical specifications
(TA = -40 to +105°C, 2.4 V ≤ VDD ≤ 3.6 V, VSS = 0 V)

Parameter Symbol Conditions MIN. TYP. MAX. Unit

UREGC UREGC output voltage characteristic UREGC UVBUS = 4.0 to 5.5 V, 
PXXCON = VDDUSBE = 1

3.0 3.3 3.6 V

UVBUS UVBUS input voltage characteristic UVBUS Function 4.35
(4.02 Note)

5.00 5.25 V

(TA = -40 to +105°C, 4.35 V ≤ UVBUS ≤ 5.25 V, 2.4 V ≤ VDD ≤ 3.6 V, VSS = 0 V)
Parameter Symbol Conditions MIN. TYP. MAX. Unit

Input 
characteristic 
(FS/LS 
receiver)

Input voltage VIH 2.0 V

VIL 0.8 V

Difference input 
sensitivity

VDI | UDP voltage - UDM voltage | 0.2 V

Difference common 
mode range

VCM 0.8 2.5 V

Output 
characteristic 
(FS driver)

Output voltage VOH IOH = -200 μA 2.8 3.6 V

VOL IOL = 2 mA 0 0.3 V

Transition 
time

Rising tFR Rising: From 10% to 90% of amplitude,
Falling: From 90% to 10% of amplitude,
CL = 50 pF

4 20 ns

Falling tFF 4 20 ns

Matching (TFR/TFF) VFRFM 90 111.1 %

Crossover voltage VFCRS 1.3 2.0 V

Output Impedance ZDRV 28 44 Ω

Output 
characteristic 
(LS driver)

Output voltage VOH 2.8 3.6 V

VOL 0 0.3 V

Transition 
time

Rising tLR Rising: From 10% to 90% of amplitude,
Falling: From 90% to 10% of amplitude,
CL = 250 pF to 750 pF

The UDP and UDM pins are individually pulled 
down via 15 kΩ

75 300 ns

Falling tLF 75 300 ns

Matching (TFR/TFF) 
Note

VLTFM 80 125 %

Crossover voltage Note VLCRS 1.3 2.0 V

Pull-up,
Pull-down

Pull-down resistor RPD 14.25 24.80 kΩ

Pull-up 
resistor

Idle RPUI 0.9 1.575 kΩ

Reception RPUA 1.425 3.09 kΩ

UVBUS UVBUS pull-down 
resistor

RVBUS UVBUS voltage = 5.5 V 1000 kΩ

UVBUS input voltage VIH 3.20 V

VIL 0.8 V
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3.7  Power supply voltage rising slope characteristics

Caution Make sure to keep the internal reset state by the LVD circuit or an external reset until VDD reaches the operating
voltage range shown in 3.4 AC Characteristics.

LVD Detection Voltage of Interrupt & Reset Mode
(TA = -40 to +105°C, VPDR ≤ VDD ≤ 3.6 V, VSS = 0 V)

Parameter Symbol Conditions MIN. TYP. MAX. Unit

Interrupt and reset mode VLVDD0 VPOC0, VPOC1, VPOC2 = 0, 1, 1, falling reset voltage: 2.7 V 2.64 2.75 2.86 V

VLVDD1 LVIS0, LVIS1 = 1, 0 Rising release reset voltage 2.81 2.92 3.03 V

Falling interrupt voltage 2.75 2.86 2.97 V

VLVDD2 LVIS0, LVIS1 = 0, 1 Rising release reset voltage 2.90 3.02 3.14 V

Falling interrupt voltage 2.85 2.96 3.07 V

(TA = -40 to +105°C, VSS = 0 V)
Parameter Conditions MIN. TYP. MAX. Unit

Power supply voltage rising slope SVDD 54 V/ms
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3.8.2 Internal voltage boosting method

Note 1. This is a capacitor that is connected between voltage pins used to drive the LCD.
C1: A capacitor connected between CAPH and CAPL
C2: A capacitor connected between VL1 and GND
C3: A capacitor connected between VL2 and GND
C4: A capacitor connected between VL4 and GND
C1 = C2 = C3 = C4 = 0.47 μF±30%

Note 2. This is the time required to wait from when the reference voltage is specified by using the VLCD register (or when the
internal voltage boosting method is selected (by setting the MDSET1 and MDSET0 bits of the LCDM0 register to 01B) if
the default value reference voltage is used) until voltage boosting starts (VLCON = 1).

Note 3. This is the wait time from when voltage boosting is started (VLCON = 1) until display is enabled (LCDON = 1).

(1) 1/3 bias method
(TA = -40 to +105°C, 2.4 V ≤ VDD ≤ 3.6 V, VSS = 0 V)

Parameter Symbol Conditions MIN. TYP. MAX. Unit

LCD output voltage variation range VL1 C1 to C4 Note 1

= 0.47 μF Note 2

VLCD = 04H 0.90 1.00 1.08 V

VLCD = 05H 0.95 1.05 1.13 V

VLCD = 06H 1.00 1.10 1.18 V

VLCD = 07H 1.05 1.15 1.23 V

VLCD = 08H 1.10 1.20 1.28 V

VLCD = 09H 1.15 1.25 1.33 V

VLCD = 0AH 1.20 1.30 1.38 V

VLCD = 0BH 1.25 1.35 1.43 V

VLCD = 0CH 1.30 1.40 1.48 V

VLCD = 0DH 1.35 1.45 1.53 V

VLCD = 0EH 1.40 1.50 1.58 V

VLCD = 0FH 1.45 1.55 1.63 V

VLCD = 10H 1.50 1.60 1.68 V

VLCD = 11H 1.55 1.65 1.73 V

VLCD = 12H 1.60 1.70 1.78 V

VLCD = 13H 1.65 1.75 1.83 V

Doubler output voltage VL2 C1 to C4Note 1 = 0.47 μF 2 VL1 - 0.1 2 VL1 2 VL1 V

Tripler output voltage VL3 C1 to C4Note 1 = 0.47 μF 3 VL1 - 0.15 3 VL1 3 VL1 V

Reference voltage setup time Note 2 tVWAIT1 5 ms

Voltage boost wait time Note 3 tVWAIT2 C1 to C4Note 1 = 0.47μF 500 ms
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 4. PACKAGE DRAWINGS

4.1 80-pin products
R5F110MEAFB, R5F110MFAFB, R5F110MGAFB, R5F110MHAFB, R5F110MJAFB
R5F111MEAFB, R5F111MFAFB, R5F111MGAFB, R5F111MHAFB, R5F111MJAFB
R5F110MEGFB, R5F110MFGFB, R5F110MGGFB, R5F110MHGFB, R5F110MJGFB
R5F111MEGFB, R5F111MFGFB, R5F111MGGFB, R5F111MHGFB, R5F111MJGFB
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1. DIMENSIONS "*1" AND "*2"
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NOTE)

DIMENSION "*3" DOES NOT
INCLUDE TRIM OFFSET.
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12.112.011.9D

12.112.011.9E

1.4A2

14.214.013.8

14.214.013.8

1.7A

0.20.10

0.70.50.3L

x

10°0°

c

0.5e

0.08y

HD

HE

A1

bp

b1

c1

ZD

ZE

L1

Terminal cross section

c

bp
c 1

b1

y S

S



C - 1

RL78/L1C Datasheet

Rev. Date
Description

Page Summary
0.01 Oct 15, 2012 — First Edition issued
1.00 Nov 18, 2013 1, 2 Modification of 1.1 Features

3, 4 Modification of 1.2 Ordering Information
5 to 8 Modification of package type in 1.3 Pin Configuration (Top View)

14 to 17 Modification of vectored interrupt sources in 1.6 Outline of Functions
14 to 17 Modification of operating ambient temperature in 1.6 Outline of Functions
19 to 21 Modification of description in tables in 2.1 Absolute Maximum Ratings
22, 23 Modification of description in 2.2 Oscillator Characteristics

25 Modification of low-level output current in 2.3.1 Pin characteristics
26 Modification of error of high-level input voltage conditions in 2.3.1 Pin 

characteristics
26 Modification of error of low-level input voltage conditions in 2.3.1 Pin 

characteristics
27 Modification of low-level output voltage in 2.3.1 Pin characteristics
28 Modification of error of internal pull-up resistor conditions in 2.3.1 Pin 

characteristics
29 to 34 Modification of 2.3.2 Supply current characteristics
35, 36 Modification of 2.4 AC Characteristics
37, 38 Addition of minimum instruction execution time during main system clock 

operation
41 to 63 Addition of LS mode and LV mode characteristics in 2.5.1 Serial array unit
64 to 66 Addition of LS mode and LV mode characteristics in 2.5.2 Serial interface IICA
67, 68 Modification of conditions in 2.5.3 USB

69 Addition of (3) BC option standard in 2.5.3 USB
70 to 75 Addition of characteristics about conversion of internal reference voltage and 

temperature sensor in 2.6.1 A/D converter characteristics
76 Addition of characteristic in 2.6.4 Comparator
76 Deletion of detection delay in 2.6.5 POR circuit characteristics
78 Modification of 2.7 Power supply voltage rising slope characteristics

79 to 82 Modification of 2.8 LCD Characteristics
83 Modification of 2.9 Data Memory STOP Mode Low Supply Voltage Data 

Retention Characteristics
83 Modification of 2.10 Flash Memory Programming Characteristics
84 Addition of 2.12 Timing Specs for Switching Modes

85 to 144 Addition of 3. ELECTRICAL SPECIFICATIONS (G: TA = -40 to +105°C)
2.00 Feb 21, 2014 All Addition of 85-pin product information

All Modification from 80-pin to 80/85-pin
All Modification from x = M, P to x = M, N, P
All Modification from high-accuracy real-time clock to real-time clock 2
All Modification from RTC to RTC2
1 Modification of 1.1 Features
3 Modification of 1.2 Ordering Information
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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 or any other use of the circuits, software, and information in the design of your product or system.  Renesas Electronics disclaims any and all liability for any losses and damages incurred by 

you or third parties arising from the use of these circuits, software, or information.

2. Renesas Electronics hereby expressly disclaims any warranties against and liability for infringement or any other disputes involving 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, including but not limited to, the product data, drawing, chart, program, algorithm, application 

examples.  

3. 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 shall not alter, modify, copy, or otherwise misappropriate any Renesas Electronics product, whether in whole or in part.  Renesas Electronics disclaims any and all liability for any losses or damages 

incurred by you or third parties arising from such alteration, modification, copy or otherwise misappropriation of Renesas Electronics products.

5. Renesas Electronics products are classified according to the following two quality grades: "Standard" and "High Quality".  The intended 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 (traffic lights); large-scale communication equipment; key financial terminal systems; safety control 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 (space and undersea repeaters; nuclear power control systems; aircraft control systems; key plant systems; military equipment; etc.). Renesas 

Electronics disclaims any and all liability 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. When using the Renesas Electronics products, refer to the latest product information (data sheets, user’s manuals, application notes, "General Notes for Handling and Using Semiconductor Devices" in the 

reliability handbook, etc.), and ensure that usage conditions are within the ranges specified by Renesas Electronics with respect to maximum ratings, operating power supply voltage range, heat radiation 

characteristics, installation, etc. Renesas Electronics disclaims any and all liability for any malfunctions or failure or accident 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 Renesas Electronics 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 ensure to implement safety measures to guard them 

against the possibility of bodily injury, injury or damage caused by fire, and social damage in the event of failure or malfunction of Renesas Electronics products, 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 by your own responsibility as warranty 

for your products/system.  Because the evaluation of microcomputer software alone is very difficult and not practical, 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 investigate applicable laws and 

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

these applicable laws and regulations.  Renesas Electronics disclaims any and all liability for damages or losses occurring as a result of your noncompliance with applicable laws and regulations.

9. Renesas Electronics products and technologies shall 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 shall not use Renesas Electronics products or technologies for (1) any purpose relating to the development, design, manufacture, use, stockpiling, etc., of weapons of mass destruction, 

such as nuclear weapons, chemical weapons, or biological weapons, or missiles (including unmanned aerial vehicles (UAVs)) for delivering such weapons, (2) any purpose relating to the development, 

design, manufacture, or use of conventional weapons, or (3) any other purpose of disturbing international peace and security, and you shall not sell, export, lease, transfer, or release Renesas Electronics 

products or technologies to any third party whether directly or indirectly with knowledge or reason to know that the third party or any other party will engage in the activities described above. When exporting, 

selling, transferring, etc., Renesas Electronics products or technologies, you shall comply with any applicable export control laws and regulations promulgated and administered by the governments of the 

countries asserting jurisdiction over the parties or transactions.

10. Please acknowledge and agree that you shall bear all the losses and damages which are incurred from the misuse or violation of the terms and conditions described in this document, including this notice, 

and hold Renesas Electronics harmless, if such misuse or violation results from your resale or making Renesas Electronics products available any third party.

11. This document shall not be reprinted, 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.

(Note 1)  "Renesas Electronics" as used in this document means Renesas Electronics Corporation and also includes its majority-owned subsidiaries.

(Note 2)  "Renesas Electronics product(s)" means any product developed or manufactured by or for Renesas Electronics.

http://www.renesas.com 
Refer to "http://www.renesas.com/" for the latest and detailed information.
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