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Details

Product Status

Core Processor

Core Size

Speed

Connectivity

Peripherals

Number of I/O

Program Memory Size
Program Memory Type
EEPROM Size

RAM Size

Voltage - Supply (Vcc/Vdd)
Data Converters
Oscillator Type
Operating Temperature
Mounting Type

Package / Case

Supplier Device Package

Purchase URL

Email: info@E-XFL.COM

Active

RL78

16-Bit

32MHz

CSl, I2C, LINbus, UART/USART
DMA, LVD, POR, PWM, WDT
48

512KB (512K x 8)

FLASH

8K x 8

48K x 8

1.6V ~ 5.5V

A/D 12x8/10b; D/A 2x8b
Internal

-40°C ~ 85°C (TA)

Surface Mount

64-LQFP

64-LQFP (12x12)

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"

https://www.e-xfl.com/product-detail/renesas-electronics-america/r5f104llafa-50

Address: Room A, 16/F, Full Win Commercial Centre, 573 Nathan Road, Mongkok, Hong Kong
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RL78/G14 1. OUTLINE

1.3.4  40-pin products
* 40-pin plastic HWQFN (6 x 6 mm, 0.5 mm pitch)

8 [=——=0O P147/ANI18/VCOUT1 Mot

& |=—=0 P10/SCK11/SCL11/TRDIOD1

8 [«~—O P11/S111/SDA11/TRDIOC1

N [=——=O P12/S011/TRDIOB1/IVREF1 N

N | «——=0O P13/TxD2/SO20/TRDIOA1/IVCMP1 N

N [«—~0O P14/RxD2/SI20/SDA20/TRDIODO/(SCLAO)

N [«—=0 P15/PCLBUZ1/SCK20/SCL20/TRDIOBO/(SDAAQ)

N [=——=0 P16/TI01/TO01/INTP5/TRDIOCO/IVREFO N¢/(RXDO)
N [=—0 P17/T102/TO02/TRDIOAO/TRDCLK/IVCMPO “°*/(TXDO0)
N [«——=0O P51/INTP2/SO00/TXDO/TOOLTXD/TRGIOB

P26/ANI6 O 31 20 [«—=O P50/INTP1/SI00/RxD0/TOOLRXD/SDA00/TRGIOA/(TRJOO)
P25/ANI5 O=—| 32 :_ exposed die pad | 19 [+—+~O P30/INTP3/RTC1HZ/SCKOO/SCLOOTRIO0
P24/ANI4 O=— 33 | 18 |«——=0O P70/KR0/SCK21/SCL21
P23/ANI3/ANO1 N O=—+| 34 | 17 «——=0O P71/KR1/SI21/SDA21
P22/ANI2/ANOQ N O=—| 35 | RL78/G14 e—>O P72/KR2/S021
P21/ANI1/AVRerm O=—>[36 | (Top View) 15 [«——O P73/KR3
|
N

P20/ANIO/AVRerp O=—={ 37 14 [«——=0O P31/TI03/TO03/INTP4/PCLBUZ0/(TRJIO0)

-
[}

P01/TO00/RxD1/TRGCLKB/TRJIO0 O 38 13 t«—=O P62/SSI00
POO/TIO0/TXD1/TRGCLKA/(TRJO0) O=+—>(39 N _ _ _ _ _ _ 1 12 =—=0 P61/SDAAO
Note 11
P120/ANI19/VCOUTO "¢ O=—m 401 23456780910 [+ ~OP60SCLAO
OFWrTr O X~ 0O 9 Q0
Xk EZXe=s
OWO®w Z XNy
e ¥a s WUy
S W53t
i £ 1%
x Q
N a
o
Note Mounted on the 96 KB or more code flash memory products.

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

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 1/O redirection register 0, 1
(PIORO, 1).

Remark 3. It is recommended to connect an exposed die pad to Vss.
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RL78/G14

1. OUTLINE

1.5.5 44-pin products

TIMER ARRAY
UNIT (4ch)
TI00/P00 ——
TO00/PO1=— cho
TIO1/TO01/P16 ~—i} chi -
TI02/TO02/P17 =— ch2
TIO3/TO03/P31 ~—i ohs
RxDO/P50 (LINSEL) ——
TRGIOA/P50,
KZD Treionpst
K=Y TIMERRG
TRGCLKA/POO,
TRDIOAO/TRDCLK/P17 KZ Irecikaros
TRDIOBO/P15, TRDIOCO/P16,
TRDIODO/P14
TRDIOA1/P13 toTRDIOD1/P10{ 4> <:> MErRRS TRJIOO/PO1
—— TRJOO/P30
WINDOW
WATCHDOG
TIMER
LOW-SPEED 12- BIT INTERVAL
ON-CHIP == TIMER <
OSCILLATOR
I—' REAL-TIME
RTC1HZ/P30 «—] CLOCK K
SERIAL ARRAY
UNITO (4ch) RL78 CPU CORE
RxDO/P50 — o] CODE FLASH MEMORY
UARTO MULTIPLIER &
TXDO/P51 -—1—

0 8 888 LY

U

0

Illlillll
:

i

g

PORT 0 P00, PO1

PORT 1 8 P10 to P17

PORT 2 8 P20 to P27

(RN

PORT 3 P30, P31
PORT 4

PORT 5 P50, P51

Y

PORT 6 Z P60 to P63

PORT 7 7 P70 to P73
P120

PORT 12 4 P121to P124

il 4

PORT 13
P137

PORT 14 2> P146, P147

i

ANIO/P20 to
ANI7/P27

A/D CONVERTER ("E ANI18/P147, ANI19/P120

DIVIDER,

MULITIPLY- <—]
ACCUMULATOR DATA FLASH MEMORY

RxD1/P01 ——| -
- o 0
o

SCKO0/P30
$100/P50 —|
S000/P51 =—1 csioo @
SS100/P62 — =
SCK11/P10 <—]>
SI1/P11 —t ] csit RAM
S011/P12 a—1
SCLO0/P30 <—1
SDAOO/P50 =— licoo
SCL11/P10 =—1
SDA11/P11 =—1 e |
Voo Vss TOOLRXD/P50,
SERIAL ARRAY TOOLTXD/P51
UNIT1 (2ch)
e ioem IR
UART2 le—= SDAAOPE1
TXD2/P13 o SERIAL
INTERFACE IICAQ [*=— SCLA0/P60
SCK20/P15 =—+
SI20/P14 — csi20
S020/P13 BUZZER OUTPUT
PCLBUZO/P31,
Scs%xi;? 1] csl21 ¢>- CLOCK OUTPUT II> PCLBUZ1/P15
—1L
S021/P72+—1— CONTROL
SCL20/P15 =—] DATA TRANSFER
SDA20/P14 =—| lic20 K P onTroL

SDA21/P71 =— lic21 EVENT LINK
-
CONTROLLER
BCD
K—~] ADJUSTMENT

(| RESET CONTROL

K ON-CHIP DEBUG TOOLO/P40

AVkers/P20
AVkerulP21
KRO/P70 to
KEY RETURN KRoe7e
POWER ONRESET/| oo o
VOLTAGE CONTROL
DETECTOR

SYSTEM

CONTROL RESET

[— X1/P121
HIGH-SPEED | |e—s X2/EXCLK/P122

osdiLiaTor| [T XTI
XT2/EXCLKS/P124

VOLTAGE
REGULATOR REGC

-_E RxDO0/P50 (LINSEL)
INTPO/P137

INTP1/P50,

INTERRUPT INTP2/P51

<:> CONTROL INTP3/P30,
INTP4/P31

le—— INTP5/P16

ANOO/P22
D/A CONVERTER M|

COMPARATOR "¢
(2ch)

— VCCOU'I;J?/P112O

- R
‘—— VCOUT1/P147

IVCMP1/P13

IVREF1/P12

Note Mounted on the 96 KB or more code flash memory products.
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RL78/G14 1. OUTLINE
1.5.10 100-pin products
TIMER ARRAY
TIMER ARRAY UNIT1 (4ch)
UNITO (4ch) K= PORT 0 K7~ P00 to P06
TI00/P00 — cho —=THOTO10/P64
TO00/PO1=—i| cho - PORT 1 KT P10 to P17
ch1 l—=TI1TO11/P65
TIO1/TO01/P16 =— ch1 - — N
. “ 0
ch2 l—=Ti2iTO12/P66
TI02/TO02/P17 =— ch2
PORT 3 K= 3o, P31
TI03/TO03/P31 ~— h3 ch3 —TI13/TO13/P67
RXDO/P50 (LINSEL) —
PORT 4 B> P40 to P47

TRDIOAO/TRDCLK/P17
TRDIOB0/P15, TRDIOCO/P16,
TRDIODO/P14

TIMER RD (2ch)

WINDOW
WATCHDOG
TIMER

—

TIMER RG

TIMER RJ

gug oy

TRGIOA/P50,
TRGIOB/P51

TRGCLKA/P0O,
TRGCLKB/P01

TRJIOO0/PO1

TRJOO/P30

ANIO/P20 to ANI7/P27

ANI8/P150 to ANI14/P156

K

PORT 5

i

PORT 6

U

PORT 7

PORT 8

i
§

8 P50 to P57

4 Y

S P60 to P67

g

8 P70 to P77

8 P80 to P87

y - PORT 10 3~ > P100 to P102
L%\",\/‘ ?::%D 12- BIT INTERVAL K| A/D CONVERTER ANI16/P03, ANI17/P02,
- 1 TIMER ANI18/P147, ANI19/P120,
OSCILLATOR ANI20/P100 - PORT 11 > P10, P11
AVeer/P20
REAL-TIME AVrern/P21 P120
RTC1HZ/P30 «+—o| CLOCK K> PORT 12 (T P121 10 P124
P130
SERIAL ARRAY PORT 13 p137
UNITO (4ch) RL78 CPU CORE
RxDO/P50 ——!»f UARTO TOLTPLERE g‘ CODE FLASH MEMORY — PORT 14 5 P40 10 Pra7
TXDO/P51 =— DIVIDER,
MULITIPLY-
RAD1PO3 ACCUMULATOR <::>| DATA FLASH MEMORY - PORT 15 (7> P150 to P156
TxD1/P02 = oART! @ KRO/P70 to
SCK00/P30 K| KEYRETURN KB 1 ypopr7
SI00/P50 ——T=f csi00
S000/P51 <—— @ POWER ON RESET/ PORILVD
SSI100/P62 ——+1 VOLTAGE
DETECTOR CONTROL
SCKO01/P43 =—1»f
S101/P44 ——1»f cslo1 ‘
RAM
S001/P45 =—
SCK10/P04 =—1+f RESET CONTROL
S110/P03 — csli10
SO10/P02 <—
SCKI1/P10 o K ON-CHIP DEBUG TOOLO/P40
S111/P11 —t o csi1 |
SO11/P12 a—1 SYSTEM N
SCLOO/P30 Voo Ves, 10 CONTROL o ::E/if;
-—t Xl
11Ic00 EVooo, EVsso,
SCLO1/P43 +—] oot OSOILLATOR XT1/P123
SDA01/P44 <— le—s XT2/EXCLKS/P124
SCL10/P04 =—1 o10
SDA10/P03 =—rj SERIAL le——= SDAAO/P61 VOLTAGE REGC
SCL11/P10 =—] e K| INTERFACE 1CA0 |2 o SCLAO/PEO REGULATOR
SDA1/P11 = RxDO/P50 (LINSEL)
INTPO/P137
- SERIAL le——= SDAA1/PE3
SERIAL ARRAY INTERFACE IICA1 |l =  SCLA1/P62 INTP1/P47,
UNIT1 (4ch) INTP2/P46
INTP3/P30
RxD2/P14 —| Kz .
Th021P13 =] UART2 K= INTERRUPT INTP4/P31
BUZZER OUTPUT CONTROL
PCLBUZ0/P140, le—— INTP5/P16
RxD3/P143 —| I e e et
TXD3/P144 =— CLOCK OUTPUT PCLBUZ1/P141 INTP6/P140
CONTROL Kz '
SCK20/P15 ——TNe INTP7/P141
St2oip14 —11 cs120 DATA TRANSFER K22 :ﬂi?ﬂ?f’
-~
S020/P13 Ko CONTROL
SCK21/P70 =—T+] ANOO/P22
SI21/P71 ——= csi21 KN DIA CONVERTER ANO1/P23
S021/P72 K EVENT LINK
CONTROLLER
SCK30/P142 <—T+] COMPARATOR
SI30/P143 ——f=i CSI30 (2ch)
SO30/P144 - I~ vcouTtor120
SCK31/P54 | ol COMPARATORO — :xg’éﬂ;’oﬂ/’:ﬁg
SI31/P53 —— = Csi31 - —
S031/P52 =+—— ——= VCOUT1/P147
COMPARATOR1 +— IVCMP1/P13
SCL20/P15 =—] 1c20 —— IVREF1/P12
SDA20/P14 =—
SCL21/P70 =+—
SDA21/P71 =— nez1
SCL30/P142 +—i
SDA30/P143 =+—] 1ieso
SCL31/P54 +—7
SDA31/P53 =— les1
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RL78/G14

1. OUTLINE

[30-pin, 32-pin, 36-pin, 40-pin products (code flash memory 96 KB to 256 KB)]

Caution This outline describes the functions at the time when Peripheral I/O redirection register 0, 1
(PIORO, 1) are set to 00H.

(1/2)
30-pin 32-pin 36-pin 40-pin
Item R5F104Ax R5F104Bx R5F104Cx R5F104Ex
(x=F, G) (x=F, G) (x=F, G) (x=FtoH)
Code flash memory (KB) 96 to 128 96 to 128 96 to 128 96 to 192
Data flash memory (KB) 8 8 8 8
RAM (KB) 12 to 16 Note 12 to 16 Note 12 to 16 Note 12 to 20 Note

Address space

1MB

Main system
clock

High-speed system
clock

X1 (crystal/ceramic) oscillation, external main system clock input (EXCLK)

HS (high-speed main) mode: 1 to 20 MHz (Vbb =2.7 to 5.5 V),
HS (high-speed main) mode: 1 to 16 MHz (Vbp =2.4t0 5.5V),
LS (low-speed main) mode: 1 to 8 MHz (Vobo =1.8t05.5V),
LV (low-voltage main) mode: 1 to 4 MHz (Vob = 1.6 to 5.5 V)

High-speed on-chip
oscillator clock (fiH)

HS (high-speed main) mode: 1 to 32 MHz (Vop = 2.7 to 5.5 V),
HS (high-speed main) mode: 1to 16 MHz (Vbp =2.4t05.5V),
LS (low-speed main) mode: 1 to 8 MHz (Vbb =1.8to 5.5 V),
LV (low-voltage main) mode: 1 to 4 MHz (Vop = 1.6 to 5.5 V)

Subsystem clock

XT1 (crystal) oscillation,
external subsystem
clock input (EXCLKS)
32.768 kHz

Low-speed on-chip oscillator clock

15 kHz (TYP.): Vb =1.6t0 5.5V

General-purpose register

8 bits x 32 registers (8 bits x 8 registers x 4 banks)

Minimum instruction execution time

0.03125 us (High-speed on-chip oscillator clock: fin = 32 MHz operation)

0.05 us (High-speed system clock: fux = 20 MHz operation)

30.5 us (Subsystem
clock: fsus = 32.768 kHz
operation)

Instruction set

« Data transfer (8/16 bits)

« Adder and subtractor/logical operation (8/16 bits)

» Multiplication (8 bits x 8 bits, 16 bits x 16 bits), Division (16 bits + 16 bits, 32 bits + 32 bits)
 Multiplication and Accumulation (16 bits x 16 bits + 32 bits)
* Rotate, barrel shift, and bit manipulation (Set, reset, test, and Boolean operation), etc.

1/0 port Total 26 28 32 36
CMOS I/0 21 22 26 28
CMOS input 3 3 3 5
CMOS output — — — —
N-ch open-drain 1/0O (6 2 3 3 3
V tolerance)
Timer 16-bit timer 8 channels
(TAU: 4 channels, Timer RJ: 1 channel, Timer RD: 2 channels, Timer RG: 1 channel)
Watchdog timer 1 channel
Real-time clock (RTC) | 1 channel
12-bit interval timer 1 channel
Timer output Timer outputs: 13 channels
PWM outputs: 9 channels
RTC output — 1
* 1Hz
(subsystem clock: fsus
=32.768 kHz)
(Note is listed on the next page.)
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RL78/G14

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

(TA =-40to +85°C, 1.6 V <EVDD0 = EVDD1 < VDD < 5.5V, Vss = EVsso = EVss1 =0 V) (3/5)
ltems Symbol Conditions MIN. TYP. MAX. Unit
Input voltage, high VIH1 P00 to P06, P10 to P17, P30, Normal input buffer 0.8 EVbDO EVDDo \%
P31, P40 to P47, P50 to P57,
P64 to P67, P70 to P77,
P80 to P87, P100 to P102, P110,
P111, P120, P140 to P147
VIH2 P01, P03, P04, P10, P14 to P17, | TTL input buffer 22 EVbbo \Y
P30, P43, P44, P50, P53 to P55, [4.0 V<EVDD0<5.5V
P80, P81, P142, P143 TTL input buffer 2.0 EVDDo v
3.3V<EVbD0<4.0V
TTL input buffer 1.5 EVDDo \%
1.6 V<EVDDO<3.3V
VIH3 P20 to P27, P150 to P156 0.7 Vbp \VVbD \Y
ViH4 P60 to P63 0.7 EVpbDo 6.0 \Y
ViHs P121 to P124, P137, EXCLK, EXCLKS, RESET 0.8 Vbp VoD \
Input voltage, low Vi1 P00 to P06, P10 to P17, P30, Normal input buffer 0 0.2 EVbpo \%
P31, P40 to P47, P50 to P57,
P64 to P67, P70 to P77,
P80 to P87, P100 to P102, P110,
P111, P120, P140 to P147
ViL2 P01, P03, P04, P10, P14 to P17, | TTL input buffer 0 0.8 \Y
P30, P43, P44, P50, P53 to P55, 4.0V <EVDD0<5.5V
P80, P81, P142, P143 TTL input buffer 0 0.5 Y
3.3V<EVbD0<4.0V
TTL input buffer 0 0.32 \%
1.6 V<EVDDO<3.3V
ViL3 P20 to P27, P150 to P156 0 0.3 Vbp \Y
ViL4 P60 to P63 0 0.3 EVDDo \%
ViLs P121 to P124, P137, EXCLK, EXCLKS, RESET 0 0.2 Vop \

Caution

P74, P80 to P82, and P142 to P144 is EVbbo, even in the N-ch open-drain mode.

Remark

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

The maximum value of ViH of pins P00, P02 to P04, P10, P11, P13 to P15, P17, P30, P43 to P45, P50 to P55, P71,

R01DS0053EJ0330 Rev. 3.30
Aug 12, 2016
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RL78/G14

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

(TA =-40to +85°C, 1.6 V <EVDD0 = EVDD1 < VDD < 5.5V, Vss = EVsso = EVss1 =0 V) (2/2)
Items Symbol Conditions MIN. TYP. | MAX. | Unit
Timer RD input high-level tTDIH, TRDIOAO, TRDIOA1, TRDIOBO, TRDIOB1, 3/fcLk ns
width, low-level width tToiL TRDIOCO, TRDIOC1, TRDIODO, TRDIOD1
Timer RD forced cutoff signal | tTDsIL P130/INTPO 2MHz < fcik £ 32 MHz 1 us
input low-level width foLk < 2 MHz 1/fCLK + 1
Timer RG input high-level tTGIH, TRGIOA, TRGIOB 2.5/fcLk ns
width, low-level width treiL
TOO00 to TOO3, fro HS (high-speed main) mode |4.0 V <EVbpo<5.5V 16 MHz
TO10to TO13, 2.7V <EVbDo < 4.0 V 8 | MHz
TRJIOO0, TRJOO,
1.8V <EVpD0< 2.7V 4 MHz
TRDIOAO, TRDIOAA1,
TRDIOBO, TRDIOB1, 1.6 V<EVDD0<1.8V 2 MHz
TRDIOCO, TRDIOCH1, LS (low-speed main) mode 1.8V <EVDD0L55V 4 MHz
TRDIODO, TRDIODA1, 1.6 V <EVbpo< 1.8V 2 | MHz
TRGIOA, TRGIOB -
LV (low-voltage main) mode |1.6V<EVDD0<5.5V 2 MHz
output frequency
PCLBUZ0, PCLBUZ1 output | frcL HS (high-speed main) mode |4.0 V <EVbpo<5.5V 16 MHz
frequency 2.7V <EVDD0<4.0V 8 | MHz
1.8 V<EVDD0 <27V 4 MHz
1.6 V<EVDpD0< 1.8V 2 MHz
LS (low-speed main) mode 1.8 V<EVDDO<55V 4 MHz
1.6 V<EVDD0< 1.8V 2 MHz
LV (low-voltage main) mode |1.8V <EVbpo<5.5V 4 MHz
1.6 V<EVDD0< 1.8V 2 MHz
Interrupt input high-level tINTH, INTPO 16V<VbD<55V 1 us
width, low-level width INTL [ INTP1 to INTP11 16V <EVopo < 5.5V 1 us
Key interrupt input low-level | tkr KRO to KR7 1.8V<EVDD0L55V 250 ns
width 16V <EVbno < 1.8V 1 us
RESET low-level width tRsL 10 us

R01DS0053EJ0330 Rev. 3.30
Aug 12, 2016
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RL78/G14 2. ELECTRICAL SPECIFICATIONS (TA = -40 to +85°C)

Interrupt Request Input Timing

tiNTL . tINTH
INTPO to INTP11
Key Interrupt Input Timing
tkR
KRO to KR7
RESET Input Timing
tRSL
RESET
R0O1DS0053EJ0330 Rev. 3.30 RENESAS Page 82 of 208
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RL78/G14 2. ELECTRICAL SPECIFICATIONS (TA = -40 to +85°C)

(4) During communication at same potential (CSI mode) (slave mode, SCKp... external clock input)

(TA=-40to +85°C, 1.6 V < EVDDO = EVDD1 < VDD < 5.5V, Vss = EVsso = EVss1 =0 V) (2/2)
Parameter Symbol Conditions HS (high-speed main) | LS (low-speed main) | LV (low-voltage main) | Unit
mode mode mode
MIN. MAX. MIN. MAX. MIN. MAX.

SSI00 setup time | tSSIK | DAPmn =0 |27V <EVboo < 5.5V 120 120 120 ns
1.8V<EVbpo<55V 200 200 200 ns
1.7V<EVbpo <55V 400 400 400 ns
1.6 V<EVbDo<55V — 400 400 ns

DAPmn=1 |27V <EVbbo<55V | 1/fmck+ 120 1/fmck + 120 1/fmck + 120 ns
1.8V <EVopo<55V | 1/fmck+ 200 1/fmck + 200 1/fmck + 200 ns
1.7V <EVbpo <55V | 1/fuck + 400 1/fmck + 400 1/fmck + 400 ns
1.6 V<EVbp0o<55V — 1/fmck + 400 1/fmck + 400 ns

SSI100 hold time tkssi DAPmn=0 |27V <EVbopo <55V | 1/fuck + 120 1/fmck + 120 1/fmek + 120 ns
1.8V <EVopo<55V | 1/fmck+ 200 1/fmck + 200 1/fmck + 200 ns
1.7V <EVbpo <55V | 1/fuck + 400 1/fmck + 400 1/fmck + 400 ns
1.6 V<EVbD0<55V — 1/fmck + 400 1/fmck + 400 ns

DAPmn=1 |27V <EVbpo < 5.5V 120 120 120 ns
1.8V<EVbpo<55V 200 200 200 ns
1.7V<EVbpo <55V 400 400 400 ns
1.6 V<EVbD0o<55V — 400 400 ns

Caution  Select the normal input buffer for the Slp 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).

Remark  p: CSIl number (p = 00), m: Unit number (m = 0), n: Channel number (n = 0), g: PIM number (g = 3, 5)

CSI mode connection diagram (during communication at same potential)

SCKp SCK
RL78 microcontroller Slp SO  User's device
SOp SI

CSI mode connection diagram (during communication at same potential)
(Slave Transmission of slave select input function (CSI00))

SCKO00 SCK
SI00 SO
RL78 microcontroller User's device
S000 Sl
SSI00 SSO

Remark 1. p: CSI number (p = 00, 01, 10, 11, 20, 21, 30, 31)
Remark 2. m: Unit number, n: Channel number (mn = 00 to 03, 10 to 13)

R01DS0053EJ0330 Rev. 3.30 RENESAS Page 89 of 208
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RL78/G14 2. ELECTRICAL SPECIFICATIONS (TA = -40 to +85°C)

(8) Communication at different potential (1.8 V, 2.5V, 3 V) (CSI mode) (master mode, SCKp... internal clock
output)
(TA =-40to +85°C, 1.8 V <EVDDO = EVDD1 < VDD £ 5.5V, Vss = EVsSso = EVss1 =0 V) (3/3)

Parameter Symbol Conditions HS (high-speed main) LS (low-speed main) LV (low-voltage main) | Unit
mode mode mode

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

Slp setup time tsik1 40V <EVDD0<5.5V, 44 110 110 ns
(to SCKp/) Note 1 27V<Vb<4.0V,
Cb =30 pF, Rb = 1.4 kQ

2.7V <EVbpoo<4.0V, 44 110 110 ns
23V<sVb<27YV,
Cb =30 pF, Rb = 2.7 kQ

1.8V <EVbpo<3.3V, 110 110 110 ns
16V <Vb<2.0VNote2
Cb = 30 pF, Ro = 5.5 kQ

Slp hold time tksi1 4.0V <EVbp0<55YV, 19 19 19 ns
(from SCKp|) Note 1 27V<Vo<4.0V,
Cb =30 pF, Rb = 1.4 kQ

2.7V <EVbpo<4.0V, 19 19 19 ns
23V<sVWb<27Y,
Cb =30 pF, Ro = 2.7 kQ

1.8 V<EVDpo< 3.3V, 19 19 p —
1.6V<Vb<20VNote2
Cb = 30 pF, Ro = 5.5 kQ

Delay time from SCKp1 tkso1  [4.0V<EVppo<55V, 25 25 25 ns
to SOp output Note 1 27V<Vb<4.0V,
Cb =30 pF, Rb = 1.4 kQ

2.7V<EVbpoo<4.0V, 25 25 25 ns
23V<sVb<27YV,
Cb =30 pF, Rb = 2.7 kQ

1.8V <EVbpo<3.3V, 25 e - —
16V<Vb<2.0V Note2,
Cb = 30 pF, R = 5.5 kQ

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

Caution  Select the TTL input buffer for the Slp pin and the N-ch open drain output (Vop tolerance (for the 30- to 52-pin
products)/EVpp tolerance (for the 64- to 100-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/G14 2. ELECTRICAL SPECIFICATIONS (TA = -40 to +85°C)
2.6 Analog Characteristics
2.6.1 A/D converter characteristics

Classification of A/D converter characteristics

Reference Voltage
Input channel

Reference voltage (+) = AVREFP
Reference voltage (-) = AVREFM

Reference voltage (+) = Vbp
Reference voltage (-) = Vss

Reference voltage (+) = VBGR
Reference voltage (-)= AVREFM

ANIO to ANI14

Refer to 2.6.1 (1).

ANI16 to ANI20

Refer to 2.6.1 (2).

Internal reference voltage

Refer to 2.6.1 (1).

Temperature sensor output voltage

Refer to 2.6.1 (3).

Refer to 2.6.1 (4).

(1) When reference voltage (+) = AVRerr/ANIO (ADREFP1 = 0, ADREFPO = 1), reference voltage (-) =
AVREFM/ANIL1 (ADREFM = 1), target pin: ANI2 to ANI14, internal reference voltage, and temperature sensor

output voltage

(TA =-40to +85°C, 1.6 V< AVRerP < VDD < 5.5V, Vss = 0 V, Reference voltage (+) = AVREFP, Reference voltage (-)

= AVREFM = 0 V)

Parameter Symbol Conditions MIN. TYP. MAX. Unit
Resolution RES 8 10 bit
Overall error Note 1 AINL | 10-bit resolution 1.8 V<AVRerP <55V 1.2 +3.5 LSB

AVReFP = Vpp Note 3 1.6 V < AVREFP < 5.5 \/ Note 4 12 | 7.0 | LsB
Conversion time tconv | 10-bit resolution 3.6V<Vbop<55V 2125 39 us
Target pin: ANIZ to ANI14 27V<Vpp<55V 3.1875 39 us
1.8V<Vbop<55V 17 39 us
1.6V<Vop<55V 57 95 us
10-bit resolution 36V<Vopb<55V 2.375 39 us
Target pin: Internal reference voltage, 27V<Vop<55V 3.5625 39 us
and temperature sensor output voltage
(HS (high-speed main) mode) 24V<Vop<55V 17 39 us
Zero-scale error Notes 1,2 Ezs 10-bit resolution 1.8 V< AVRerP<5.5V +0.25 | %FSR
AVReFP = Vop Note 3 1.6 V < AVREFP < 5.5 V Note 4 $0.50 | %FSR
Full-scale error Notes 1,2 Ers | 10-bit resolution 1.8 VSAVRErP <55V +0.25 | %FSR
AVReFP = Vbp Note 3 1.6 V < AVRerp < 5.5 V/ Note 4 $0.50 | %FSR
Integral linearity error Note 1 ILE | 10-bit resolution 1.8 V<AVReFrP <55V +2.5 LSB
AVREerp = Vpp Note 3 1.6 V < AVRerp < 5.5 \/ Note 4 5.0 | LSB
Differential linearity error Note 1| DLE | 10-bit resolution 1.8 V<AVREFP <55V +1.5 LSB
AVREeFp = Vpp Note 3 1.6 V < AVRerp < 5.5 \/ Note 4 +2.0 | LSB
Analog input voltage VAN [ ANI2 to ANI14 0 AVREFP \
Internal reference voltage VeGR Note 5 \Y,
(2.4 V <Vpp £ 5.5V, HS (high-speed main) mode)
Temperature sensor output voltage VTMmPs25 Note 5 \
(2.4 V <Vbp <5.5V, HS (high-speed main) mode)

Add +1.0 LSB to the MAX. value when AVREFP = VDD.
Add +0.05%FSR to the MAX. value when AVREFP = VDD.

Note 1. Excludes quantization error (+1/2 LSB).
Note 2. This value is indicated as a ratio (%FSR) to the full-scale value.
Note 3. When AVREFpP < VDD, the MAX. values are as follows.
Overall error:
Zero-scale error/Full-scale error:
Integral linearity error/ Differential linearity error: Add +0.5 LSB to the MAX. value when AVREFP = VDD.
Note 4. Values when the conversion time is set to 57 us (min.) and 95 ps (max.).
Note 5. Refer to 2.6.2 Temperature sensor characteristics/internal reference voltage characteristic.
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RL78/G14 3. ELECTRICAL SPECIFICATIONS (G: INDUSTRIAL APPLICATIONS TaA = -40 to +105°C)

Note 1. Total current flowing into Vbb, EVbpo, and EVbb1, including the input leakage current flowing when the level of the input
pin is fixed to Vbb, EVbpo, and EVDD1, or Vss, EVsso, and EVss1. The values below the MAX. column include the
peripheral operation current. However, not including the current flowing into the A/D converter, D/A converter,
comparator, LVD circuit, /0 port, and on-chip pull-up/pull-down resistors and the current flowing during data flash rewrite.

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

Note 3. When high-speed system clock and subsystem clock are stopped.

Note 4. When high-speed on-chip oscillator and high-speed system clock are stopped. When AMPHS1 = 1 (Ultra-low power
consumption oscillation). However, not including the current flowing into the 12-bit interval timer and watchdog timer.

Note 5. Relationship between operation voltage width, operation frequency of CPU and operation mode is as below.

HS (high-speed main) mode: 2.7 V<Vbpp <5.5 V@1 MHz to 32 MHz
2.4V <Vpb<5.5V@1 MHz to 16 MHz

Remark 1. fux: High-speed system clock frequency (X1 clock oscillation frequency or external main system clock frequency)
Remark 2. fHoco: High-speed on-chip oscillator clock frequency (64 MHz max.)

Remark 3. fiH: High-speed on-chip oscillator clock frequency (32 MHz max.)

Remark 4. fsus:  Subsystem clock frequency (XT1 clock oscillation frequency)

Remark 5. Except subsystem clock operation, temperature condition of the TYP. value is Ta = 25°C
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RL78/G14 3. ELECTRICAL SPECIFICATIONS (G: INDUSTRIAL APPLICATIONS TaA = -40 to +105°C)

AC Timing Test Points

VIH/VOH > Test points < VIH/VOH
ViL/VoL ViL/VoL

External System Clock Timing

1/fex

tEXL

1/fexs

[ tEXH

tExXLs

EXCLK/EXCLKS \

tEXHS

TI/TO Timing

tTIL |

tTIH

TIOO to TIO3, TI10 to TI13

TOO00 to TO03, TO10 to TO13,

1/fro

TRJIOO, TRJOO,
TRDIOAO, TRDIOA1,
TRDIOBO, TRDIOB1,
TRDIOCO, TRDIOCH1,
TRDIODO, TRDIOD1,
TRGIOA, TRGIOB
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RL78/G14

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

(5) Communication at different potential (1.8V, 2.5V, 3V) (UART mode)

(TA =-40to +105°C, 2.4 V < EVDDO = EVDD1 < VDD < 5.5V, VSs = EVsSso = EVss1 =0 V) (212)
Parameter Symbol Conditions HS (high-speed main) mode Unit
MIN. MAX.
Transfer rate transmission [ 4.0V < EVbpo<5.5V, Note 1 bps

27V<Vb<40V

Theoretical value of the maximum transfer rate 2.6 Note 2 Mbps
Cb =50 pF, Rb = 1.4 kQ,
Vb=27V
2.7V <EVbpo<4.0V, Note 3 bps
23V<SVWb<27V
Theoretical value of the maximum transfer rate 1.2 Note 4 Mbps
Cb = 50 pF, Rb = 2.7 kQ,
Vb=23V
2.4V <EVbpo< 3.3V, Note 5 bps
16V<SVpb<20V
Theoretical value of the maximum transfer rate 0.43 Note 6 Mbps
Cb =50 pF, Rb = 5.5 kQ,
Vb=16V
Note 1. The smaller maximum transfer rate derived by using fmMck/12 or the following expression is the valid maximum transfer
rate.
Expression for calculating the transfer rate when 4.0 V<EVDD0< 5.5V and 2.7V <Vb<4.0V
1
Maximum transfer rate = [bps]
2.2
{-CoxRoxIn(1-—— )} x3
Vb
1 .
- {-CoxRbxIn(1 .22 »
Transfer rate x 2 Vb
Baud rate error (theoretical value) = x 100 [%]
1
——— ) x Number of transferred bits
Transfer rate
* This value is the theoretical value of the relative difference between the transmission and reception sides
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. The smaller maximum transfer rate derived by using fuck/12 or the following expression is the valid maximum transfer
rate.
Expression for calculating the transfer rate when 2.7 V< EVbbo <4.0Vand 23V <Vb <27V
1
Maximum transfer rate = [bps]
2.0
{-CoxRoxIn(1-——)}x3
Vb
1 .
- {-CoxRbxIn(1 .20 »
Transfer rate x 2 Vb
Baud rate error (theoretical value) = x 100 [%]
1
——— ) x Number of transferred bits
Transfer rate
* This value is the theoretical value of the relative difference between the transmission and reception sides
Note 4. This value as an example is calculated when the conditions described in the “Conditions” column are met.
Refer to Note 3 above to calculate the maximum transfer rate under conditions of the customer.
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RL78/G14 3. ELECTRICAL SPECIFICATIONS (G: INDUSTRIAL APPLICATIONS TA = -40 to +105°C)

(7) Communication at different potential (1.8 V, 2.5V, 3 V) (CSI mode) (slave mode, SCKp... external clock

input)
(TA =-40to +105°C, 2.4 V < EVDDO = EVDD1 < VDD < 5.5V, Vss = EVsSso = EVss1 =0 V)
Parameter Symbol Conditions HS (high-speed main) mode Unit
MIN. MAX.
SCKp cycle time Note 1 tkey2 40V <EVDD0<5.5YV, 24 MHz < fmck 28/fmek ns
27V<Vo<40V 20 MHz < fuck < 24 MHz 24/fuck ns
8 MHz < fmck < 20 MHz 20/fmck ns
4 MHz < fuck < 8 MHz 16/fmck ns
fmck < 4 MHz 12/fmck ns
2.7V <EVbpo<4.0V, 24 MHz < fmck 40/fmck ns
23VsVos<27V 20 MHz < fiick < 24 MHz 32/fwck ns
16 MHz < fmck < 20 MHz 28/fmck ns
8 MHz < fmck < 16 MHz 24/fmck ns
4 MHz < fmck < 8 MHz 16/fmck ns
fmck < 4 MHz 12/fmck ns
24V <EVbpo<3.3YV, 24 MHz < fmck 96/fmck ns
16VsVb<20V 20 MHz < fuick < 24 MHz 72/fwck ns
16 MHz < fmck < 20 MHz 64/fmck ns
8 MHz < fmck < 16 MHz 52/fmck ns
4 MHz < fmck < 8 MHz 32/fmek ns
fmck < 4 MHz 20/fmck ns
SCKp high-/low-level tkH2, tkL2 40V <EVbp0<55V,27V<Vb<4.0V tkey2/2 - 24 ns
width 27V <EVppb0<4.0V,23V<Vb<27V tkcy2/2 - 36 ns
24V <EVbp0<33V,1.6V<Vb<20V tkey2/2 - 100 ns
Slp setup time tsik2 40V<EVDD0<55V,27V<Vb<4.0V 1/fmck + 40 ns
(to SCKpT) Nete 2 27V<EVDo0<4.0V,23V<Vo<27V 1ffuck + 40 ns
24V <EVbp0<33V,1.6V<Vb<20V 1/fmck + 60 ns
Slp hold time tksi2 1/fmck + 62 ns
(from SCKp1) Note 3
Delay time from SCKpl | tksoz2 40V<EVDD0<55V,27V<Vb<4.0V, 2/fuck + 240 ns
to SOp output Note 4 Cb=30pF, Ro=1.4kQ
27V <EVbpo<4.0V,23V<Vb<27YV, 2/fmck + 428 ns
Cb =30 pF, Rb = 2.7 kQ
24V <EVbpo<33V,1.6V<Vb<20V, 2/fmeck + 1146 ns
Cb =30 pF, Rv=5.5kQ
(Notes, Caution, and Remarks are listed on the next page.)
R01DS0053EJ0330 Rev. 3.30 RENESAS Page 171 of 208

Aug 12, 2016



RL78/G14 3. ELECTRICAL SPECIFICATIONS (G: INDUSTRIAL APPLICATIONS TA = -40 to +105°C)

(2) When reference voltage (+) = AVRerr/ANIO (ADREFP1 = 0, ADREFPO = 1), reference voltage (-) =
AVREFM/ANI1 (ADREFM = 1), target pin: ANI16 to ANI20

(TA =-40to +105°C, 2.4V <EVDD0 =EVDD1<VDD<5.5V,2.4V <AVREFP < VDD < 5.5V,
Vss = EVsso = EVss1 = 0 V, Reference voltage (+) = AVREFP, Reference voltage (-) = AVREFM =0 V)

Parameter Symbol Conditions MIN. TYP. MAX. Unit
Resolution RES 8 10 bit
Overall error Note 1 AINL 10-bit resolution 2.4V <AVRerp <55V 1.2 +5.0 LSB
EVbbo < AVRerp = Vpp Notes 3, 4
Conversion time tconv 10-bit resolution 3.6V<Vop<55V 2.125 39 us
Target ANI pin: ANI16 to ANI20 27V<Von<55V 3.1875 39 us
24V <Vop<55V 17 39 us
Zero-scale error Notes 1,2 Ezs 10-bit resolution 24V <AVRerP <55V +0.35 | %FSR
EVbpo < AVRerp = Vpp Notes 3, 4
Full-scale error Notes 1, 2 Ers 10-bit resolution 24V <AVRerp <55V +0.35 | %FSR
EVbbo < AVRerp = VVpp Notes 3, 4
Integral linearity error Note 1 ILE 10-bit resolution 24V <AVRerP <55V +3.5 LSB
EVbbo < AVRerp = Vpp Notes 3, 4
Differential linearity error Note 1 | DLE 10-bit resolution 24V <AVRerP< 5.5V +2.0 LSB
EVbpo < AVRerp = Vpp Notes 3, 4
Analog input voltage VAIN ANI16 to ANI20 0 AVREFP \
and
EVbbo
Note 1. Excludes quantization error (+1/2 LSB).
Note 2. This value is indicated as a ratio (%FSR) to the full-scale value.
Note 3. When EVbbDo < 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.
Note 4. When AVREFP < EVDDo < 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.
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RL78/G14 3. ELECTRICAL SPECIFICATIONS (G: INDUSTRIAL APPLICATIONS TA = -40 to +105°C)

3.6.2  Temperature sensor characteristics/internal reference voltage characteristic

(TA =-40to +105°C, 2.4V <VDD < 5.5V, Vss = EVsso = EVss1 =0V, HS (high-speed main) mode)

Parameter Symbol Conditions MIN. TYP. MAX. Unit
Temperature sensor output voltage | VTMPs25 | Setting ADS register = 80H, Ta = +25°C 1.05 \%
Internal reference voltage VBGR Setting ADS register = 81H 1.38 1.45 1.5 \Y
Temperature coefficient Fvtmps | Temperature sensor that depends on the 36 VPG

temperature
Operation stabilization wait time tamp 5 us

3.6.3 D/A converter characteristics

(TA =-40to +105°C, 2.4V <EVsso = EVss1<VpD < 5.5V, Vss = EVsso = EVss1 =0 V)

Parameter Symbol Conditions MIN. TYP. MAX. Unit
Resolution RES 8 bit
Overall error AINL Rload =4 MQ 24V<Vpbp<55V +2.5 LSB
Rload = 8 MQ 24V<Vpb<b5V 125 LSB
Settling time tsET Cload = 20 pF 27V<Vpbp<55V 3 us
24V<Vbob<27V 6 us
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RL78/G14 3. ELECTRICAL SPECIFICATIONS (G: INDUSTRIAL APPLICATIONS TA = -40 to +105°C)

3.6.6 LVD circuit characteristics

(1) Reset Mode and Interrupt Mode
(TA =-40to +105°C, VPDR< VDD <5.5V,Vss =0V)

Parameter Symbol Conditions MIN. TYP. MAX. Unit

Voltage detection | Supply voltage level | VLvbo Rising edge 3.90 4.06 4.22 \Y
threshold Falling edge 3.83 3.98 413

VLvD1 Rising edge 3.60 3.75 3.90 \Y

Falling edge 3.53 3.67 3.81 \%

VLwvD2 Rising edge 3.01 3.13 3.25 \Y

Falling edge 2.94 3.06 3.18 \%

VLvD3 Rising edge 2.90 3.02 3.14 \Y

Falling edge 2.85 2.96 3.07 \%

VLvD4 Rising edge 2.81 2.92 3.03 \Y

Falling edge 2.75 2.86 2.97 \%

VLvD5 Rising edge 2.70 2.81 2.92 \Y

Falling edge 2.64 2.75 2.86 \%

VLvD6 Rising edge 2.61 2.71 2.81 \Y

Falling edge 2.55 2.65 2.75 \%

Vwvp7 Rising edge 2.51 2.61 2.71 \Y

Falling edge 2.45 2.55 2.65 \%

Minimum pulse width tw 300 us

Detection delay time 300 us
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4. PACKAGE DRAWINGS

4.4 40-pin products

R5F104EAANA, R5F104ECANA, R5F104EDANA, RSF104EEANA, R5F104EFANA, R5F104EGANA,

R5F104EHANA

R5F104EADNA, R5F104ECDNA, R5F104EDDNA, R5F104EEDNA, R5F104EFDNA, R5F104EGDNA,

R5F104EHDNA

R5F104EAGNA, R5F104ECGNA, R5F104EDGNA, R5F104EEGNA, R5F104EFGNA, R5F104EGGNA,

R5F104EHGNA

JEITA Package Code

RENESAS Code

Previous Code

MASS (TYP) [g]

P-HWQFN40-6x6-0.50

PWQNO0040KC-A

P40K8-50-4B4-4

0.09

DETAILOF (A PART

|
|

Referance| Pimension in Millimeters
Symbol Min Nom Max
D 5.95 6.00 6.05
E 5.95 6.00 6.05
D2 A 0.70 0.75 0.80
b 0.18 0.25 0.30
A
1 o /EXPOSED DIE PAD 5 — T om0 |
:)UUUUUUUUUU’_11 Lp 030 | 040 | 050
40 = E X —_— | — 0.05
») d y — —_— 0.05
= d
) d
= + g F2
) d
D g ITEM b2 E2
») d MIN [NOM|MAX| MIN [NOM|MAX
31D = 50 EXPOSED
DIE PAD A |4.45(4.50|4.55|4.45|4.50|4.55|
g}) nNANMM ﬂg VARIATIONS
b ©2012 Renesas Electronics Corporation. All rights reserved.
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4. PACKAGE DRAWINGS

4.10

100-pin products

R5F104PFAFB, R5F104PGAFB, R5F104PHAFB, R5F104PJAFB
R5F104PFDFB, R5F104PGDFB, R5F104PHDFB, R5F104PJDFB
R5F104PFGFB, R5F104PGGFB, R5F104PHGFB, R5F104PJGFB

JEITA Package Code

RENESAS Code

Previous Code

MASS (TYP) [g]

P-LFQFP100-14x14-0.50

PLQPO100KE-A

P100GC-50-GBR-1

0.69

75
76

51
50

detail of lead end

L
ﬁ c—
\
L\
6 j L
Lp
(UNIT:mm)
ITEM DIMENSIONS
D 14.00+0.20
E 14.00+0.20
HD 16.00+0.20
HE 16.00+0.20
A 1.60 MAX.
Al 0.10+0.05
A2 1.40+0.05
0.25
b 0.22£0.05
+0.055
c 0.1457 4075
L 0.50
Lp 0.60+0.15
L1 1.00+0.20
o+ 5°
s
le] 0.50
X 0.08
y 0.08
ZD 1.00
ZE 1.00

©2012 Renesas Electronics Corporation. All rights reserved.
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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 iance with laws and ions.

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. 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.
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. 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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