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RL78/G13 1. OUTLINE

1.2 List of Part Numbers

Figure 1-1. Part Number, Memory Size, and Package of RL78/G13

PartNo. R5F100LEAXxxxFB #V0

L Packaging specification
#UO :Tray (HWQFN,VFBGA,WFLGA)
#V0 :Tray (LFQFP,LQFP,LSSOP)
#WO0 : Embossed Tape (HWQFN,VFBGA,WFLGA)
#X0 :Embossed Tape (LFQFP, LQFP, LSSOP)
Package type:
SP: LSSOP, 0.65 mm pitch
FP : LFQFP, 0.80 mm pitch
FA : LFQFP, 0.65 mm pitch
FB : LFQFP, 0.50 mm pitch
NA : HWQFN, 0.50 mm pitch
LA : WFLGA, 0.50 mm pitch e 1
BG : VFBGA, 0.40 mm pitch noe 1

ROM number (Omitted with blank products)

Fields of application:
A : Consumer applications, operating ambient temperature : -40°C to +85°C
D : Industrial applications, operating ambient temperature : -40°C to +85°C
G : Industrial applications, operating ambient temperature : -40°C to +105°C

ROM capacity:
: 16 KB

32 KB

48 KB

64 KB

96 KB
1128 KB
1192 KB
1256 KB
: 384 KBNote2
512 KB\ete 2

count:

1 20-pin

1 24-pin

: 25-pinNote 1
: 30-pin

1 32-pin

: 36_pinNote1
: 40-pin

1 44-pin

: 48-pin

1 52-pin

: 64-pin

: 80-pin

: 100-pin

1 128-pinNote 2
RL78/G13 group

100 : Data flash is provided
101 : Data flash is not provided et 2

OMmMmo o>

S rxoeT

Pi

MITUZIrCEETMMOT>0NO

Memory type:
F : Flash memory

Renesas MCU

Renesas semiconductor product

Notes 1. Products only for “A: Consumer applications (Ta = —40 to +85°C)”, and "G: Industrial applications
(TA=-40to +105°C)"
2. Products only for “A: Consumer applications (Ta= -40 to +85°C)”, and "D: Industrial applications (Ta
=—40 to +85°C)"

R01DS0131EJ0330 Rev.3.30 .zENESAS Page 3 of 196
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RL78/G13 1. OUTLINE

Table 1-1. List of Ordering Part Numbers

(4/12)
Pin Package Data flash Fields of Ordering Part Number
count Application
Note
44 pins | 44-pin plastic LQFP Mounted A R5F100FAAFP#V0, R5F100FCAFP#V0, R5F100FDAFP#V0,
(10 x 10 mm, 0.8 mm R5F100FEAFP#V0, RSF100FFAFP#V0, R5F100FGAFP#VO0,
pitch) R5F100FHAFP#V0, R5F100FJAFP#V0, R5F100FKAFP#VO0,
R5F100FLAFP#V0

R5F100FAAFP#X0, RSF100FCAFP#X0, R5F100FDAFP#XO0,
R5F100FEAFP#X0, R5F100FFAFP#X0, R5F100FGAFP#X0,

R5F100FHAFP#X0, R5F100FJAFP#X0, R5F100FKAFP#X0,

R5F100FLAFP#X0

D R5F100FADFP#V0, R5F100FCDFP#V0, R5F100FDDFP#VO,
R5F100FEDFP#V0, R5F100FFDFP#V0, R5F100FGDFP#V0,
R5F100FHDFP#V0, R5F100FJDFP#V0, RSF100FKDFP#VO,

R5F100FLDFP#V0

R5F100FADFP#X0, R5F100FCDFP#X0, RSF100FDDFP#X0,
R5F100FEDFP#X0, R5F100FFDFP#X0, R5F100FGDFP#XO0,
R5F100FHDFP#X0, R5F100FJDFP#X0, R5F100FKDFP#X0,

R5F100FLDFP#X0

G R5F100FAGFP#V0, R5F100FCGFP#V0, R5F100FDGFP#VO0,
R5F100FEGFP#V0, R5F100FFGFP#V0, RSF100FGGFP#V0,
R5F100FHGFP#V0, R5F100FJGFP#V0

R5F100FAGFP#X0, R5F100FCGFP#X0, R5F100FDGFP#XO0,
R5F100FEGFP#X0, R5F100FFGFP#X0, R5F100FGGFP#X0,
R5F100FHGFP#X0, R5F 100FJGFP#X0

Not A R5F101FAAFP#V0, R5F101FCAFP#V0, R5F101FDAFP#VO,

mounted R5F101FEAFP#V0, RSF101FFAFP#V0, R5F101FGAFP#VO,
R5F101FHAFP#V0, R5F101FJAFP#V0, R5F101FKAFP#VO0,
R5F101FLAFP#VO0

R5F101FAAFP#X0, R5F101FCAFP#X0, R5F101FDAFP#XO0,
R5F101FEAFP#X0, R5F101FFAFP#X0, R5F101FGAFP#XO0,
R5F101FHAFP#X0, R5F101FJAFP#X0, R5F101FKAFP#XO0,
R5F101FLAFP#X0

D R5F101FADFP#V0, R5F101FCDFP#V0, R5F101FDDFP#VO,
R5F101FEDFP#V0, R5F101FFDFP#V0, R5F101FGDFP#VO0,
R5F101FHDFP#VO0, R5F101FJDFP#V0, R5F101FKDFP#V0,
R5F101FLDFP#V0

R5F101FADFP#X0, R5F101FCDFP#X0, R5F101FDDFP#XO0,
R5F101FEDFP#X0, R5F101FFDFP#X0, R5F101FGDFP#XO0,
R5F101FHDFP#X0, R5F101FJDFP#X0, R5F101FKDFP#XO0,
R5F101FLDFP#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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RL78/G13

1. OUTLINE

1.3.5 32-pin products

e 32-pin plastic HWQFN (5 x 5 mm, 0.5 mm pitch)

P10/SCK00/SCLO0/(TI07)/(TO07)

P11/S100/RxD0/TOOLRxD/SDA00/(TI06)/(TO06)

~——~0O P15/PCLBUZ1/SCK20/SCL20/(TI02)/(TO02)

~——=O P16/TI01/TO01/INTP5/(RXDO0)
~—=O P17/T102/TO02/(TXDO0)

exposed die pad

P147/ANI18 O=—»

P23/ANI3 O=—=

P22/ANI2 O=—=
P21/ANI1/AVREFM O-=—»]
P20/ANIO/AVRerp O=—»]
P01/ANI16/TO00/RXD1 O=—»
POO/ANI17/TI00/TXD1 O=—»
P120/ANI19 O=—-»]

N
~
n
w

25

Rl~——=0O P12/S000/TxDO/TOOLTXD/(TIO5)/(TO05)
N|~——0O P13/TxD2/SO20/(SDAAO)/(TI04)/(TO04)

Bl«——+0 P14/RxD2/SI120/SDA20/(SCLAO)/(TI03)/(TO03)

-
©
—_
[ee]

RL78/G13
(Top View)

.
_L_L\‘
oo

14

-
w

12

—_
—_

10

O

<-—0O P51/INTP2/SO11

«—=O P50/INTP1/SI11/SDA11
«—O P30/INTP3/SCK11/SCL11
~—O P70

~—=O P31/TI103/TO03/INTP4/PCLBUZ0
~—0 P62

~—=0O P61/SDAAQ

~—(0O P60/SCLAO

INDEX MARK——/

P40/TOOLO O=—~

P137/INTP0 O——{w

P122/X2/EXCLK O———={ &

P121/X1 O—— o
REGC O———(o
Vss O———~

Voo O——{®

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

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 1/0

redirection register (PIOR). Refer to Figure 4-8 Format of Peripheral I/O Redirection Register
(PIOR) in the RL78/G13 User’'s Manual.
3. Itis recommended to connect an exposed die pad to Vss.

R01DS0131EJ0330 Rev.3.30
Mar 31, 2016
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RL78/G13

1. OUTLINE

1.3.6 36-pin products

e 36-pin plastic WFLGA (4 x 4 mm, 0.5 mm pitch)

Top View

e
-, ATop View)

N W b~ 00O

—_

Bottom View

EBOOO

O0O0O0
OO0O0O0
ONORONO,
ONONONO,

EJOOO

ONONONONON®)

G)OOOOﬁ:l

A B\C D E F F E D C B A
INDEX MARK
A B c D E F
P60/SCLAO Voo P121/X1 P122/X2/EXCLK | P137/INTPO P40/TOOLO
6
P62 P61/SDAAO Vss REGC RESET P120/ANI19
5
P72/S021 P71/SI21/ P14/RxD2/SI120/ | P31/TI03/TO03/ | POO/TIOO/TxD1 | PO1/TO00/RxD1
4 SDA21 SDA20/(SCLAO) | INTP4/
/(TI03)/(TO03) ~ | PCLBUZO
P50/INTP1/ P70/SCK21/ P15/PCLBUZ1/ | P22/ANI2 P20/ANI0/ P21/ANI1/
3 | s111/spbat SCL21 SCK20/SCL20/ AVrerp AVrerw
(TI02)/(TO02)
P30/INTP3/ P16/TI01/TO01/ | P12/S000/ P11/SI00/RxDO/ | P24/ANI4 P23/ANI3
, | SCK11/SCL11 | INTPS/(RxD0) | TXDO/TOOLTXD | TOOLRXD/
/(TIO5)/(TO05) | SDAOO/(TIOBY
(TO06)
P51/INTP2/ P17/TI02/TO02/ | P13/TxD2/ P10/SCKO00/ P147/ANI18 P25/ANI5
1 | so11 (TxDO) S020/(SDAA0) | SCLOO/(TIO7)/
(TI104)/(TO04) (TO07)
A B C D E F

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

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 1/0
redirection register (PIOR). Refer to Figure 4-8 Format of Peripheral I/O Redirection Register
(PIOR) in the RL78/G13 User’s Manual.

R01DS0131EJ0330 Rev.3.30
Mar 31, 2016
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RL78/G13

1. OUTLINE

1.4 Pin Identification

ANIO to ANI14,

ANI16 to ANI26:

AVREFM:

AVREFP:

EVopo, EVbb1:

EVsso, EVss1:

EXCLK:

EXCLKS:

INTPO to INTP11:

Analog input

A/D converter reference
potential (- side) input
A/D converter reference
potential (+ side) input
Power supply for port
Ground for port

External clock input (Main

system clock)
External clock input
(Subsystem clock)

Interrupt request from

REGC:
RESET:
RTC1HZ:

RxDO0 to RxD3:

SCKO00, SCK01, SCK10,
SCK11, SCK20, SCK21,

SCLAO, SCLAT:

SCLAQ, SCLA1, SCLOO,

SCLO1, SCL10, SCL11,
SCL20,SCL21, SCL30,
SCL31:

SDAAQ, SDAA1, SDAO0O,

Regulator capacitance

Reset

Real-time clock correction clock
(1 Hz) output

Receive data

Serial clock input/output

Serial clock output

Mar 31, 2016

peripheral SDAO01,SDA10, SDA11,

KRO to KR7: Key return SDA20,SDA21, SDA30,

P00 to PO7: Port 0 SDA31: Serial data input/output

P10 to P17: Port 1 Sl00, SI01, SI10, SI11,

P20 to P27: Port 2 SI20, SI21, SI30, SI31:  Serial data input

P30 to P37: Port 3 S000, SO01, SO10,

P40 to P47: Port 4 SO11, S0O20, SO21,

P50 to P57: Port 5 S030, SO31: Serial data output

P60 to P67: Port 6 TIOO to TI07,

P70 to P77: Port 7 TIM0 to TI7: Timer input

P80 to P87: Port 8 TOO0O0 to TOO7,

P90 to P97: Port 9 TO10to TO17: Timer output

P100 to P106: Port 10 TOOLO: Data input/output for tool

P110 to P117: Port 11 TOOLRXD, TOOLTxD: Data input/output for external device

P120 to P127: Port 12 TxDO to TxD3: Transmit data

P130, P137: Port 13 Vob: Power supply

P140 to P147: Port 14 Vss: Ground

P150 to P156: Port 15 X1, X2: Crystal oscillator (main system clock)

PCLBUZ0, PCLBUZ1: Programmable clock XT1, XT2: Crystal oscillator (subsystem clock)
output/buzzer output

R01DS0131EJ0330 Rev.3.30 RENESAS Page 33 of 196



RL78/G13

1. OUTLINE

1.5.5 32-pin products
TIMER ARRAY
UNIT (8ch)
TIOO/POO —— =
TO00/POT =~ cno
TI01/TO01/P16 ~—= cht
TI02/TO02/P17 o
(TI02/TO02/P15)
TI03/TO03/P31 s
(TI03/TO03/P14)
(TI04/TO04/P13) ~— chd -
(TI05/TO05/P12) ~— ch5
(TIOB/TO06/P11) ~— ch6
(TIO7/TO07/P10) =— s
RxD2/P14 —|
WINDOW
watcHDOG K>
TIMER
LOW-SPEED
SPEE 12-BI'!I'_I|’\I>|IEER\/AL -
OSCILLATOR
REAL-TIME
CLOCK K~
SERIAL ARRAY
UNITO (4ch)

RxDO/P11(RxDO/P16) ——
TXDO/P12(TXDO/P17) ~—|

RxD1/P01 —
TxD1/P00 ~—

UARTO

UART1

SCKO00/P10
Sl00/P11

CSI00

S0O00/P12

SCK11/P30
SI11/P50

Csi

SO11/P51

SCLO0/P10 =—
SDAO0O/P11 ~—

SCL11/P30 ~—
SDA11/P50 ~=—

11C00

lIc11

SERIAL ARRAY
UNITT (26h)
RxD2/P14
TXD2/P13 UART2
LINSEL
SCK20/P15 =1 K
SI20/P14 CSI20
SO20/P13
SCL20/P15+—] o2
SDA20/P14 ~—|

RL78 CODE FLASH MEMORY
—>
CPU
CORE [K—]
» DATA FLASH MEMORY
g
RAM
Voo Vss TOOLRxD/P11,
TOOLTxD/P12

SERIAL
INTERFACE IICAO

[+«—= SDAAQ/P61(SDAA0/P13)

[~— SCLA0/P60(SCLA0/P14)

BUZZER OUTPUT

CLOCK OUTPUT
CONTROL

PCLBUZ0/P31,
PCLBUZ1/P15

K=

MULTIPLIER&
DIVIDER,
MULITIPLY-
ACCUMULATOR

K=

DIRECT MEMORY
ACCESS CONTROL

-

BCD
ADJUSTMENT

<:> P00, PO1
<:> P10 to P17
<:> P20 to P23
<:> P30, P31
e o
<:> P50, P51
<:> P60 to P62

o]

o
o
o]

[~— P70

~—P120

C21P121, P122

~—— P137

-~ P147

A/D CONVERTER

-

ANIO/P20 to

ANI3/P23

ANI16/P01, ANI17/P00,
ANI18/P147, ANI19/P120

AVrere/P20
AVrern/P21
POWER ON RESET/ PORILVD
VOLTAGE CONTROL
DETECTOR
RESET CONTROL
{ ] ON-CHIP DEBUG TOOLO/P40
SYSTEM
CONTROL RESET
HIGH-SPEED X1/P121
ON-CHIP
OSCILLATOR X2/EXCLK/P122
VOLTAGE
REGULATOR REGC
RxD2/P14
INTPO/P137
INTP1/P50,
<:> INTERRUPT INTP2/P51
CONTROL INTP3/P30,
INTP4/P31
«~—— INTP5/P16

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

redirection register (PIOR).

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

Refer to Figure 4-8 Format of Peripheral 1/0 Redirection Register

R01DS0131EJ0330
Mar 31, 2016
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RL78/G13

OUTLINE

2. The number of PWM outputs varies depending on the setting of channels in use (the number of
masters and slaves) (see 6.9.3 Operation as multiple PWM output function in the RL78/G13 User’s

Manual).
3. When setting to PIOR = 1
(2/2)
ltem 40-pin 44-pin 48-pin 52-pin 64-pin
& & & & & & 3 o & &
N N N N i 1 N 1 X Y
o o o o o o o o o o
@ o 7 T 3 o) e c g c
I-><]-I I-><T-I >-I<-I ;EI > X x x x x
Clock output/buzzer output 2 2 2 2 2

o 2.44 kHz, 4.88 kHz, 9.76 kHz, 1.25 MHz, 2.5 MHz, 5 MHz, 10 MHz
(Main system clock: fwain = 20 MHz operation)

e 256 Hz, 512 Hz, 1.024 kHz, 2.048 kHz, 4.096 kHz, 8.192 kHz, 16.384 kHz, 32.768 kHz
(Subsystem clock: fsus = 32.768 kHz operation)

8/10-bit resolution A/D converter

9 channels 10 channels 10 channels 12 channels 12 channels

Serial interface

[40-pin, 44-pin products]

o CSI: 1 channel/simplified I°C: 1 channel/UART: 1 channel

o CSI: 1 channel/simplified I°C: 1 channel/UART: 1 channel

e CSI: 2 channels/simplified I°C: 2 channels/UART (UART supporting LIN-bus): 1 channel
[48-pin, 52-pin products]

e CSI: 2 channels/simplified I’C: 2 channels/UART: 1 channel

o CSI: 1 channel/simplified I°C: 1 channel/lUART: 1 channel

e CSI: 2 channels/simplified I’C: 2 channels/UART (UART supporting LIN-bus): 1 channel
[64-pin products]

e CSI: 2 channels/simplified I°C: 2 channels/UART: 1 channel

e CSlI: 2 channels/simplified I’C: 2 channels/UART: 1 channel

e CSI: 2 channels/simplified I°C: 2 channels/UART (UART supporting LIN-bus): 1 channel

I’C bus 1 channel 1 channel 1 channel 1 channel 1 channel
Multiplier and divider/multiply- » 16 bits x 16 bits = 32 bits (Unsigned or signed)
accumulator e 32 bits + 32 bits = 32 bits (Unsigned)

» 16 bits x 16 bits + 32 bits = 32 bits (Unsigned or signed)

DMA controller 2 channels
Vectored Internal 27 27 27 27 27
interrupt sources | External 7 7 10 12 13
Key interrupt 4 4 6 8 8

Reset

 Reset by RESET pin

¢ Internal reset by watchdog timer

¢ Internal reset by power-on-reset

¢ Internal reset by voltage detector

¢ Internal reset by illegal instruction execution
o Internal reset by RAM parity error

¢ Internal reset by illegal-memory access

Note

Power-on-reset circuit

e Power-on-reset: 1.51 V (TYP.)
e Power-down-reset: 1.50 V (TYP.)

Voltage detector * Rising edge : 1.67 V to 4.06 V (14 stages)
o Falling edge : 1.63 V to 3.98 V (14 stages)
On-chip debug function Provided

Power supply voltage

Vy = 1.6105.5 V (T, = -40 to +85°C)
V,o=2.4105.5V (T, = -40 to +105°C)

<R> Operating ambient temperature

Ta =40 to +85°C (A: Consumer applications, D: Industrial applications)
Ta = 40 to +105°C (G: Industrial applications)

Note The illegal instruction is generated when instruction code FFH is executed.
Reset by the illegal instruction execution not issued by emulation with the in-circuit emulator or on-chip

debug emulator.

R01DS0131EJ0330 Rev.3.30
Mar 31, 2016
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RL78/G13

2. ELECTRICAL SPECIFICATIONS (Ta = -40 to +85°C)

2.1 Absolute Maximum Ratings

Absolute Maximum Ratings (Ta = 25°C) (1/2)

Parameter Symbols Conditions Ratings Unit
Supply voltage Voo -0.5t0 +6.5 Vv
EVopo, EVop1 | EVbpo = EVob1 -0.5to0 +6.5 \%
EVsso, EVss1 | EVsso = EVss1 -0.5t0 +0.3 \Y
REGC pin input voltage | Vireac REGC -0.3to +2.8 \Y
and -0.3 to Voo +0.3"""
Input voltage Vi P00 to P07, P10 to P17, P30 to P37, P40 to P47, -0.3 to EVopo +0.3 Vv
P50 to P57, P64 to P67, P70 to P77, P80 to P87, and —0.3 to Vop +0.3"2
P90 to P97, P100 to P106, P110 to P117, P120,
P125 to P127, P140 to P147
Vi P60 to P63 (N-ch open-drain) -0.3t0 +6.5
Vi P20 to P27, P121 to P124, P137, P150 to P156, -0.3 to Voo +0.3""2
EXCLK, EXCLKS, RESET
Output voltage Vo1 P00 to P07, P10 to P17, P30 to P37, P40 to P47, —0.3 to EVopo +0.3 Y
P50 to P57, P60 to P67, P70 to P77, P80 to P87, and —0.3 to Vop +0.3M°*?
P90 to P97, P100 to P106, P110 to P117, P120,
P125 to P127, P130, P140 to P147
Vo2 P20 to P27, P150 to P156 -0.3 to Voo +0.3""**
Analog input voltage Vait ANI16 to ANI26 —0.3 to EVboo +0.3
and -0.3 to AVrer(+) +0.3"V=*°
Va2 ANIO to ANI14 —-0.3to Voo +0.3 \

and -0.3 to AVRer(+) +0.3""*?

Notes 1. Connect the REGC pin to Vss via a capacitor (0.47 to 1 xF). This value regulates the absolute
maximum rating of the REGC pin. Do not use this pin with voltage applied to it.

2. Mustbe 6.5V or lower.

3. Do not exceed AVRer(+) + 0.3 V in case of A/D conversion target pin.

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.

Remarks 1. Unless specified otherwise, the characteristics of alternate-function pins are the same as those of the

port pins.
2. AVeer(+) @ + side reference voltage of the A/D converter.
3. Vss: Reference voltage

R01DS0131EJ0330 Rev.3.30

Mar 31, 2016
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RL78/G13 2. ELECTRICAL SPECIFICATIONS (Ta = -40 to +85°C)

2.3 DC Characteristics

2.3.1 Pin characteristics

(TAa = -40 to +85°C, 1.6 V < EVppo = EVbb1 < Vbp < 5.5 V, Vss = EVsso = EVss1 = 0 V) (1/5)

ltems Symbol Conditions MIN. | TYP. | MAX. Unit
Output current, | low1 Per pin for POO to P07, P10 to P17, 1.6 V<EVooo <55V -10.0 mA
high"*®' P30 to P37, P40 to P47, P50 to P57, P64 Note

to P67, P70 to P77, P80 to P87, P90 to
P97, P100 to P106,

P110 to P117, P120, P125 to P127,
P130, P140 to P147

Total of POO to P04, P07, P32 to P37, 40V<EVboo<55V -55.0 mA
P40 to P47, P102 to P106, P120, 27V <EVooo< 4.0V ~10.0 mA
P125 to P127, P130, P140 to P145

(When duty < 70% ") 1.8V <EVbo<2.7V -5.0 mA
1.6 V<EVbomo<1.8V -2.5 mA
Total of P05, P06, P10 to P17, P30, P31,|4.0 V<EVopo< 5.5V -80.0 mA
P50 to P57, P64 to P67, P70 to P77, P80 27V <EVboo < 4.0V ~19.0 mA
to P87, P90 to P97, P100, P101, P110 to
P117, P146, P147 1.8V<EVb<27V -10.0 mA
(When duty < 70% "*°°) 1.6 V<EVbomo<1.8V -5.0 mA
Total of all pins 1.6 V<EVbo<55V -135.0| mA
(When duty < 70% ") Noted
loHz Per pin for P20 to P27, P150 to P156 1.6V<Vp<55V —-0.1"*%| mA
Total of all pins 1.6V<Vop<55V -1.5 mA

(When duty < 70% ")

Notes 1. Value of current at which the device operation is guaranteed even if the current flows from the EVbbo,
EVob1, Vop pins to an output pin.
2. However, do not exceed the total current value.
3. Specification under conditions where the duty factor < 70%.
The output current value that has changed to the duty factor > 70% the duty ratio can be calculated
with the following expression (when changing the duty factor from 70% to n%).
e Total output current of pins = (loH x 0.7)/(n x 0.01)
<Example> Where n = 80% and loH = -10.0 mA
Total output current of pins = (-10.0 x 0.7)/(80 x 0.01) = -8.7 mA
However, the current that is allowed to flow into one pin does not vary depending on the duty factor.
A current higher than the absolute maximum rating must not flow into one pin.
4. The applied current for the products for industrial application (R5F100xxDxx, R5F101xxDxx,
R5F100xxGxx) is —100 mA.

Caution P00, P02 to P04, P10 to P15, P17, P43 to P45, P50, P52 to P55, P71, P74, P80 to P82, P96, and
P142 to P144 do not output high level in N-ch open-drain mode.

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

R01DS0131EJ0330 Rev.3.30 .zENESAS Page 58 of 196
Mar 31, 2016



RL78/G13

2. ELECTRICAL SPECIFICATIONS (Ta = -40 to +85°C)

(3) 128-pin products, and flash ROM: 384 to 512 KB of 44- to 100-pin products
(TA =-40 to +85°C, 1.6 V < EVppo = EVbb1 < VbD < 5.5 V, Vss = EVsso = EVss1 = 0 V) (2/2)

Parameter | Symbol Conditions MIN. | TYP. | MAX. Unit
Supply ooz HALT HS (high- | fin = 32 MHZ""* Voo=5.0V 062 | 1.89 | mA
Note 2 B
current mode ;pfjsnﬂé'”) Voo =3.0V 062 | 189 | mA
fin = 24 MHz"** Vob=5.0V 0.50 1.48 mA
Voo =3.0V 0.50 1.48 mA
fin = 16 MHz""* Voo =5.0V 044 | 1.12 mA
Voo =3.0V 0.44 1.12 mA
LS (low- fin = 8 MHz""** Voo =3.0V 290 620 LA
;p(fj;’"ﬂé'”) Voo =20V 200 | 620 | A
LV (low- fin = 4 MHz""* Voo =3.0V 460 700 LA
‘gi;?smde Voo = 2.0 V 460 | 700 | uA
Note 7
HS (high- fux = 20 MHZ""*?, Square wave input 0.31 1.14 mA
speed main) | 55 = 5.0 v Resonator 048 | 1.34 | mA
mode connection
fux = 20 MHZ""*?, Square wave input 0.31 1.14 mA
Voo =3.0V Resonator 0.48 1.34 mA
connection
fux = 10 MHZ""*?, Square wave input 0.21 0.68 mA
Voo=5.0V Resonator 0.28 0.76 mA
connection
fux = 10 MHZ""?, Square wave input 0.21 0.68 mA
Voo=3.0V Resonator 0.28 0.76 mA
connection
LS (low- fux = 8 MHZ""?, Square wave input 110 390 LA
speed main) | v/, = 3.0V Resonator 160 | 450 | A
mode connection
fux = 8 MHZ""*®, Square wave input 110 390 LA
Voo =2.0V Resonator 160 450 LA
connection
Subsystem | fsus = 32.768 kHz""*® | Square wave input 0.31 0.66 LA
clock Ta = —40°C Resonator 050 | 085 | uA
operation connection
fsus = 32.768 kHZ"*® | Square wave input 0.38 | 0.66 LA
Ta=+25°C Resonator 0.57 0.85 HA
connection
fsus = 32.768 kHZ"*° | Square wave input 0.47 | 3.49 LA
Ta=+50°C Resonator 0.66 3.68 LA
connection
fsus = 32.768 kHz""°® | Square wave input 0.80 | 6.10 LA
Ta=+70°C Resonator 0.99 6.29 7.\
connection
fsu = 32.768 kHz"°® | Square wave input 1.52 | 1046 | A
Ta=+85°C Resonator 1.71 10.65 LA
connection
Iops™*® | STOP Ta=-40°C 0.19 0.54 7.\
modeNoiea
Ta=+25°C 0.26 0.54 LA
Ta=+50°C 0.35 3.37 7.\
Ta=+70°C 0.68 5.98 y77.\
Ta=+85°C 1.40 10.34 7.\
(Notes and Remarks are listed on the next page.)
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RL78/G13 2. ELECTRICAL SPECIFICATIONS (Ta = -40 to +85°C)

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 and POM numbers (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))

(4) During communication at same potential (CSI mode) (slave mode, SCKp... external clock input) (1/2)
(Ta =—-40 to +85°C, 1.6 V < EVppo = EVpp1 < Vbb < 5.5V, Vss = EVsso = EVss1 = 0 V)

Parameter Symbol Conditions HS (high-speed LS (low-speed |LV (low-voltage | Unit
main) Mode main) Mode main) Mode
MIN. MAX. MIN. | MAX. | MIN. | MAX.
SCKp cycle time | tkcyz 40V<EVoo<55 |20 MHz < fuck 8/fmck — — ns
Note 5
v fmek < 20 MHz 6/fmck 6/fmck 6/fmck ns
27V<EVopo<55 | 16 MHz < fuck 8/fmck — — ns
v fmek < 16 MHz 6/fmck 6/fmck 6/fmck ns
24V<EVom<55V 6/fmck 6/fmck 6/fmck ns
and 500 and and
500 500
1.8V<EVon<55V 6/fmck 6/fmck 6/fmck ns
and 750 and and
750 750
1.7V<EVooo <55V 6/fmck 6/fmck 6/fmek ns
and and and
1500 1500 1500
1.6 V<EVopo <55V — 6/fmck 6/fmek ns
and and
1500 1500
SCKp high-/low- | tkHz, 40V<EVoo<55V tkovz/2 — tkevz/2 tkevz/2 ns
level width kL2 7 -7 -7
27V<EVom<55V tkeya/2 — tkeya/2 tkeve/2 ns
8 -8 -8
1.8 V<EVoo<55V tkev2/2 — tkev2/2 tkey2/2 ns
18 -18 -18
1.7V<EVooo <55V tkeya/2 — tkeya/2 tkeve/2 ns
66 - 66 - 66
1.6 V<EVopo <55V — tkeya/2 tkeva/2 ns
- 66 - 66

(Notes, Caution, and Remarks are listed on the next page.)
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RL78/G13

2. ELECTRICAL SPECIFICATIONS (Ta = -40 to +85°C)

(5) During communication at same potential (simplified I°C mode) (1/2)

(Ta =-40 to +85°C, 1.6 V < EVbbo = EVpb1 < Vpp < 5.5 V, Vss = EVsso = EVss1 =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.

SCLr clock frequency

fscL

27V <EVbooo<55V,
Cb =50 pF, Ro = 2.7 kQ

1000

Note 1

400

Note 1

400

Note 1

kHz

1.8V <EVbooo<55V,
Cb =100 pF, Ro = 3 kQ

400

Note 1

400

Note 1

400

Note 1

kHz

1.8V <EVbopo<27V,
Cb =100 pF, Ro =5 kQ

300

Note 1

300

Note 1

300

Note 1

kHz

1.7V <EVbopo< 1.8V,
Cb =100 pF, Ro =5 kQ

250

Note 1

250

Note 1

250

Note 1

kHz

1.6V <EVooo< 1.8V,
Cb = 100 pF, Ro = 5 kQ

250

Note 1

250

Note 1

kHz

Hold time when SCLr = “L”

tLow

2.7V <EVooo<5.5V,
Cb =50 pF, Ro = 2.7 kQ

475

1150

1150

ns

1.8V <EVbopo<5.5YV,
Cb =100 pF, Ro = 3 kQ

1150

1150

1150

ns

1.8V <EVopo<27V,
Cb =100 pF, Ro =5 kQ

1550

1550

1550

ns

1.7V <EVboo< 1.8V,
Cb =100 pF, Ro =5 kQ

1850

1850

1850

ns

1.6 V<EVboo< 1.8V,
Cb =100 pF, Ro =5 kQ

1850

1850

ns

Hold time when SCLr = “H”

tHigH

2.7V <EVopo<5.5V,
Cb =50 pF, Ro = 2.7 kQ

475

1150

1150

ns

1.8V <EVbooo<55V,
Co =100 pF, Ro = 3 kQ

1150

1150

1150

ns

1.8V <EVbpo<2.7V,
Co =100 pF, Ro =5 kQ

1550

1550

1550

ns

1.7V <EVopo< 1.8V,
Cb =100 pF, Ro =5 kQ

1850

1850

1850

ns

1.6 V<EVooo< 1.8V,
Cb = 100 pF, Ro = 5 kQ

1850

1850

ns

(Notes and Caution are listed on the next page, and Remarks are listed on the page after the next page.)
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RL78/G13 2. ELECTRICAL SPECIFICATIONS (Ta = -40 to +85°C)

(8) Communication at different potential (1.8 V, 2.5 V, 3 V) (CSI mode) (master mode, SCKp... internal clock output)
(33)
(Ta =—-40 to +85°C, 1.8 V < EVppo = EVpp1 < Vbb < 5.5V, Vss = EVsso = EVss1 = 0 V)
Parameter Symbol Conditions HS (high-speed LS (low-speed LV (low-voltage Unit
main) Mode main) Mode main) Mode
MIN. MAX. MIN. MAX. MIN. MAX.

Slp setup time tsikt 40V<EVbpo<55YV, 44 110 110
(to SCKpJ) "’ 27V<Vb<4.0V,

Co = 30 pF, Ro = 1.4 kQ

2.7V <EVopo < 4.0 V, 44 110 110
23V<Ve<27V,

Cb =30 pF, Ro = 2.7 kQ

1.8V <EVbpoo < 3.3V, 110 110 110
1.6V<Vb<2.0V™?

Cb =30 pF, Ro = 5.5 kQ

Slp hold time tisi 40V <EVooo<5.5V, 19 19 19
(from SCKp{) "’ 27V<Voh<4.0V,

Co = 30 pF, Ro = 1.4 kQ

2.7V <EVbpo<4.0V, 19 19 19
23V<Vb<27V,

Co = 30 pF, Ro = 2.7 kQ

1.8 V<EVboo< 3.3V, 19 19 19
1.6V <Vb<2.0V"?,

Cb =30 pF, Ro = 5.5 kQ

Delay time from SCKpT | t«sor 40V <EVopo<5.5V, 25 25 25
to 2.7V<Vb<4.0V,

Note 1

SOp output Cb =30 pF, Ro = 1.4 kQ

27V <EVooo<4.0V, 25 25 25
23V<Vh<27V,

Cb =30 pF, Ro = 2.7 kQ

1.8V <EVboo< 3.3V, 25 25 25
1.6 V<Vb<2.0VNe?

Co = 30 pF, Ro = 5.5 kQ

Notes 1. When DAPmn = 0 and CKPmn = 1, or DAPmn = 1 and CKPmn = 0.
2. Use it with EVbpo > Vb.

ns

ns

ns

ns

ns

ns

ns

ns

ns

Caution Select the TTL input buffer for the Sip pin and the N-ch open drain output (Voo tolerance (When
20- to 52-pin products)/EVop tolerance (When 64- to 128-pin products)) mode for the SOp pin and
SCKp pin by using port input mode register g (PIMg) and port output mode register g (POMg). For
ViH and Vi, see the DC characteristics with TTL input buffer selected.

(Remarks are listed on the next page.)
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RL78/G13

2. ELECTRICAL SPECIFICATIONS (Ta = -40 to +85°C)

CSI mode connection diagram (during communication at different potential)

<Slave>

Vb

RL78

microcontroller Slp

T

SCKp

SOp

Remarks 1. Ro[Q2]:Communication line (SOp) pull-up resistance, Co[F]: Communication line (SOp) load
capacitance, Vb[V]: Communication line voltage

SCK

SO

Sl

User device

2. p: CSI number (p = 00, 01, 10, 20, 30, 31), m: Unit number, n: Channel number (mn = 00, 01, 02, 10,

12, 13), g: PIM and 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))
4. CSI01 of 48-, 52-, 64-pin products, and CSI11 and CSI21 cannot communicate at different potential.

Use other CSI for communication at different potential.
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RL78/G13

3. ELECTRICAL SPECIFICATIONS (G: INDUSTRIAL APPLICATIONS Ta = -40 to +105°C)

Absolute Maximum Ratings (TA = 25°C) (2/2)

Parameter

Symbols

Conditions

Ratings

Unit

Output current, high loH1

Per pin

P00 to P07, P10 to P17,

P30 to P37, P40 to P47,

P50 to P57, P64 to P67,

P70 to P77, P80 to P87,

P90 to P97, P100 to P106,
P110to P117, P120,

P125 to P127, P130, P140 to
P147

-40

mA

Total of all pins
-170 mA

P00 to P04, P07, P32 to P37,
P40 to P47, P102 to P106, P120,
P125 to P127, P130, P140 to
P145

mA

P05, P06, P10 to P17, P30, P31,
P50 to P57, P64 to P67,

P70 to P77, P80 to P87,

P90 to P97, P100, P101,
P110to P117, P146, P147

-100

mA

loHz

Per pin

Total of all pins

P20 to P27, P150 to P156

mA

mA

Output current, low loLt1

Per pin

P00 to P07, P10 to P17,

P30 to P37, P40 to P47,

P50 to P57, P60 to P67,

P70 to P77, P80 to P87,

P90 to P97, P100 to P106,
P110to P117, P120,

P125 to P127, P130, P140 to
P147

mA

Total of all pins
170 mA

P00 to P04, P07, P32 to P37,
P40 to P47, P102 to P106, P120,
P125 to P127, P130, P140 to
P145

70

mA

P05, P06, P10 to P17, P30, P31,
P50 to P57, P60 to P67,

P70 to P77, P80 to P87,

P90 to P97, P100, P101,
P110to P117, P146, P147

100

mA

loL2

Per pin

Total of all pins

P20 to P27, P150 to P156

1

mA

5

mA

Operating ambient Ta
temperature

In normal operation mode

In flash memory programming mode

-40to +105

°C

Storage temperature | Tstg

—65to +150

°C

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.

R01DS0131EJ0330 Rev.3.30
Mar 31, 2016

RENESAS

Page 126 of 196



RL78/G13 3. ELECTRICAL SPECIFICATIONS (G: INDUSTRIAL APPLICATIONS Ta = -40 to +105°C)

(3) Peripheral Functions (Common to all products)
(Ta=-40to +105°C, 2.4 V < EVppo = EVpbp1 < Vpb < 5.5V, Vss = EVsso = EVss1 =0 V)

Parameter Symbol Conditions MIN. TYP. | MAX. Unit

Low-speed on- | IFL 0.20 LA
chip oscillator | "*’
operating
current

RTC operating | Irtc 0.02 LA

Notes 1,2,3

current

12-bit interval I — .
timer operating Notes 1,2, 4
current

Watchdog timer | lwot fi = 15 kHz - .
operating Notes 1,2,
current

A/D converter lanc When conversion | Normal mode, AVrerp = Vob = 5.0 V 1.3 1.7 mA

: Notes 1,6 s
operating at maximum Low voltage mode, AVrerp = Voo = 3.0 V 05 | 07 | mA
current speed
A/D converter |aDREF 75.0 LA
reference Notet
voltage current

Temperature (Y] 75.0 LA
sensor Note
operating
current
LVD operating | Ivo 0.08 LA
current Notes 1.7
Self IFsp 250 | 1220 | MA
programming Notes 1,9
operating
current
BGO operating | lsco 250 | 1220 | MA
current Notes 1.8
SNOOZE Isnoz ADC operation The mode is performed "°*° 0.50 1.10 mA

Note 1
operating The A/D conversion operations are 1.20 2.04 mA
current performed, Loe voltage mode, AVrerp =

Voo =3.0V
CSI/UART operation 0.70 1.54 mA

Notes 1. Current flowing to the Vob.

2. When high speed on-chip oscillator and high-speed system clock are stopped.

3. Current flowing only to the real-time clock (RTC) (excluding the operating current of the low-speed on-
chip oscillator and the XT1 oscillator). The supply current of the RL78 microcontrollers is the sum of the
values of either Iop1 or Iopz, and Irtc, when the real-time clock operates in operation mode or HALT mode.
When the low-speed on-chip oscillator is selected, IFiL should be added. Iop2 subsystem clock operation
includes the operational current of the real-time clock.

4. Current flowing only to the 12-bit interval timer (excluding the operating current of the low-speed on-chip
oscillator and the XT1 oscillator). The supply current of the RL78 microcontrollers is the sum of the
values of either lop1 or Ibbz2, and Iir, when the 12-bit interval timer operates in operation mode or HALT
mode. When the low-speed on-chip oscillator is selected, IFiL should be added.

5. Current flowing only to the watchdog timer (including the operating current of the low-speed on-chip
oscillator). The supply current of the RL78 is the sum of Ibp1, lbp2 or Ipps and IwoT when the watchdog
timer operates.
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RL78/G13

3. ELECTRICAL SPECIFICATIONS (G: INDUSTRIAL APPLICATIONS Ta = -40 to +105°C)

(4) During communication at same potential (simplified I°C mode)
(Ta =—-40 to +105°C, 2.4 V < EVppo = EVpp1 < Vop < 5.5 V, Vss = EVsso = EVss1 = 0 V)

Parameter Symbol Conditions HS (high-speed main) Unit
Mode
MIN. MAX.
SCLr clock frequency fscL 2.7V <EVooo<5.5V, 400" kHz
Cb =50 pF, Ro =2.7 kQ
2.4V <EVooo<5.5V, 100" kHz
Cb = 100 pF, Ro = 3kQ
Hold time when SCLr = “L” tow 2.7V <EVboo<55V, 1200 ns
Cb =50 pF, Ro =2.7 kQ
24V <EVoo<55V, 4600 ns
Cb =100 pF, Ro = 3 kQ
Hold time when SCLr = “H” tHiGgH 2.7V <EVoo<55V, 1200 ns
Cb =50 pF, Ro =2.7 kQ
24V <EVoo<55V, 4600 ns
Cb =100 pF, Ro = 3 kQ
Data setup time (reception) tsu:pAT 2.7V <EVoo<55V, 1/fmck + 220 ns
Co = 50 pF, R = 2.7 kQ o
24V<EVop<55V, 1/fmck + 580 ns
Cb = 100 pF, Ro = 3 kQ o
Data hold time (transmission) tHD:DAT 2.7V <EVboo<5.5V, 0 770 ns
Cb =50 pF, R = 2.7 kQ
2.4V <EVooo<5.5V, 0 1420 ns
Cb = 100 pF, Ro = 3 kQ

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

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

Caution Select the normal input buffer and the N-ch open drain output (Voo tolerance (for the 20- to 52-pin
products)/EVoo tolerance (for the 64- to 100-pin products)) mode for the SDAr pin and the normal
output mode for the SCLr pin by using port input mode register g (PIMg) and port output mode

register h (POMh).

(Remarks are listed on the next page.)
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RL78/G13 3. ELECTRICAL SPECIFICATIONS (G: INDUSTRIAL APPLICATIONS Ta = -40 to +105°C)

(4) When reference voltage (+) = Internal reference voltage (ADREFP1 = 1, ADREFPO = 0), reference voltage
(-) = AVrerm/ANI1 (ADREFM = 1), target pin : ANIO, ANI2 to ANI14, ANI16 to ANI26

(Ta =40 to +105°C, 2.4 V < EVbpo = EVop1 < Vob < 5.5 V, Vss = EVsso = EVss1 = 0 V, Reference voltage (+) =

Note 3

Veer""°°, Reference voltage (-) = AVrerm"*** = 0 V, HS (high-speed main) mode)

Parameter Symbol Conditions MIN. ‘ TYP. | MAX. Unit
Resolution RES 8 bit
Conversion time tconv 8-bit resolution 24V <VbD<55V 17 39 Us
Zero-scale error"®*"? Ezs 8-bit resolution 2.4V <VboD<55V +0.60 | %FSR
Integral linearity error"™®’ ILE 8-bit resolution 24V<Vbop<55V +2.0 LSB
Differential linearity error™™" DLE 8-bit resolution 24V<VbD<55V +1.0 LSB
Analog input voltage Vain 0 Veer"™*? v

Notes 1. Excludes quantization error (+1/2 LSB).
2. This value is indicated as a ratio (%FSR) to the full-scale value.
3. Refer to 3.6.2 Temperature sensor/internal reference voltage characteristics.
4. When reference voltage (-) = Vss, the MAX. values are as follows.
Zero-scale error: Add +0.35%FSR to the MAX. value when reference voltage (-) = AVRerm.
Integral linearity error: Add +0.5 LSB to the MAX. value when reference voltage (-) = AVRerFm.
Differential linearity error: Add £0.2 LSB to the MAX. value when reference voltage (—) = AVRerm.

3.6.2 Temperature sensor/internal reference voltage characteristics

(Ta=-40to +105°C, 2.4 V< Vbp < 5.5V, Vss =0 V, HS (high-speed main) mode)

Parameter Symbol Conditions MIN. TYP. MAX. Unit
Temperature sensor output voltage | Vimpszs | Setting ADS register = 80H, TA = +25°C 1.05 \Y
Internal reference voltage Vear Setting ADS register = 81H 1.38 1.45 15 \
Temperature coefficient Fvives | Temperature sensor that depends on the -3.6 mV/°C
temperature
Operation stabilization wait time tamp 5 us
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RL78/G13 3. ELECTRICAL SPECIFICATIONS (G: INDUSTRIAL APPLICATIONS Ta = -40 to +105°C)

3.6.5 Power supply voltage rising slope characteristics

(Ta = -40 to +105°C, Vss = 0 V)

Parameter Symbol Conditions MIN. TYP. MAX. Unit

Power supply voltage rising slope Svop 54 V/ms

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

3.7 RAM Data Retention Characteristics

(Ta = —40 to +105°C, Vss = 0 V)

Parameter Symbol Conditions MIN. TYP. MAX. Unit

Data retention supply voltage VbDDR 1.44%* 55 \%

Note This depends on the POR detection voltage. For a falling voltage, data in RAM are retained until the voltage
reaches the level that triggers a POR reset but not once it reaches the level at which a POR reset is

generated.
U STOP mode Operation mode
RAM data retention —————
A
(s
Voo T VoobR

STOP instruction execution

Standby release signal
(interrupt request)

I\
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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 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.

o

. Itis 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.

(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.
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