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RL78/L1C

1. OUTLINE

1.3

1.3.1

Pin Configuration (Top View)

80-pin products (with USB)

* 80-pin plastic LFQFP (12 x 12 mm, 0.5 mm pitch)
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Caution 1.
Caution 2.

Remark 1.
Remark 2.

Connect the REGC pin to Vss pin via a capacitor (0.47 to 1 pF).
Connect the UREGC pin to Vss pin via a capacitor (0.33 pF).

For pin identification, see 1.4 Pin Identification.

Functions in parentheses in the above figure can be assigned via settings in the peripheral 1/O redirection register

(PIOR).

P70/KR7/SEG12

P71/KR6/SEG13
P72/KR5/TKBO20/SEG 14
P73/KR4/TKBO21/SEG15
P74/KR3/TKBO10/SEG16
P75/KR2/TKBO11/SEG17
P76/KR1/TKBOOO/SEG18
P77/KRO/TKBOO1/SEG19
P30/T103/TO03/REMOOUT/SEG20
P31/INTP3/RTC1HZ/SEG21
P32/TI01/TO01/SEG22
P33/INTP4/SCK30/SCL30/SEG23
P34/SI30/RxD3/SDA30/SEG24
P35/SO30/TxD3/SEG25
P125/V3/(TI06)/(TO06)

Via

Viz

Vit

P126/CAPL/(T104)/(TO04)

P127/CAPH/(TI03)/(TO03)/((REMOOUT)
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RL78/L1C

1. OUTLINE

1.4 Pin Identification

ANIO to ANIG, : Analog Input SCLOO0, SCL10, SCL20, SCL30 : Serial Clock Output
ANI16 to ANI21 SDAAO, SDA00, SDA10, . Serial Data Input/Output
ANOO, ANO1 : Analog Output SDA20, SDA30
AVDD : Analog Power Supply SEGO to SEG55 : LCD Segment Output
AVREFM : Analog Reference Voltage SI100, SI10, SI20, SI30 : Serial Data Input
Minus S000, SO10, S0O20, SO30 . Serial Data Output
AVREFP : Analog Reference Voltage TIOO to TIO7 : Timer Input
Plus TOO0O0 to TOO07 : Timer Output
AVss : Analog Ground TKBOO00, TKBOO01, TKBO10,
CAPH, CAPL : Capacitor for LCD TKBO11, TKBO20, TKBO21
COMO to COM7 : LCD Common Output TOOLO : Data Input/Output for Tool
EXCLK . External Clock Input TOOLRXD, TOOLTxD . Data Input/Output for
(Main System Clock) External Device
EXCLKS . External Clock Input UDM, UDP : USB Input/Output
(Subsystem Clock) UREGC : USB Regulator Capacitance
INTPO to INTP7 . External Interrupt Input UVBus : USB Input/USB Power Supply
IVCMPO, IVCMP1 : Comparator Input TxDO to TxD3 : Transmit Data

IVREFO, IVREF1

: Comparator Reference Input

VCOUTO, VCOUT1

: Comparator Output

KRO to KR7 : Key Return VDDO, VDD1 : Power Supply
P00 to P07 : Port0 VL1 to VL4 : LCD Power Supply
P10 to P17 : Port 1 Vsso0, Vss1 : Ground
P20 to P27 : Port 2 X1, X2 : Crystal Oscillator
P30 to P37 : Port3 (Main System Clock)
P40 to P46 : Port 4 XT1, XT2 : Crystal Oscillator
P50 to P57 : Port5 (Subsystem Clock)
P60 to P62 : Port 6
P70 to P77 : Port7
P80 to P83 : Port 8
P121 to P127 : Port 12
P130, P137 : Port 13
P140 to P143 : Port 14
P150 to P156 : Port 15
PCLBUZO0, PCLBUZ1 : Programmable Clock Output/
Buzzer Output
REGC : Regulator Capacitance
REMOOUT : Remote Control Output
RESET : Reset
RTC1HZ : Real-time Clock Correction
Clock (1 Hz) Output
RxDO to RxD3 : Receive Data
SCKO00, SCK10, : Serial Clock Input/Output
SCK20, SCK30
SCLAO : Serial Clock Input/Output
R01DS0192EJ0220 Rev.2.20 RENESAS Page 11 of 147
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RL78/L1C

1. OUTLINE

(2/2)

ltem

80/85-pin

100-pin

R5F110Mx/R5F110Nx (x = E to H, J)

R5F110Px (x = E to H, J)

Clock output/buzzer output

2

2

* 2.44 kHz, 4.88 kHz, 9.76 kHz, 1.25 MHz, 2.5 MHz, 5 MHz, 10 MHz

* 256 Hz, 512 Hz, 1.024 kHz, 2.048 kHz, 4.096 kHz, 8.192 kHz, 16.384 kHz, 32.768 kHz

(Main system clock: fMAIN = 20 MHz operation)

(Subsystem clock: fsu = 32.768 kHz operation)

8/12-bit resolution A/D converter 9 channels 13 channels
D/A converter 2 channels 2 channels
Comparator 1 channel 2 channels

Serial interface

CSlI: 1 channel/lUART (UART supporting LIN-bus): 1 channel/simplified 12C: 1 channel
CSlI: 1 channel/UART: 1 channel/simplified 12C: 1 channel
CSlI: 1 channel/UART: 1 channel/simplified 12C: 1 channel
CSlI: 1 channel/UART: 1 channel/simplified 12C: 1 channel

12C bus

1 channel ’

1 channel

USB Function

1 channel

LCD controller/driver

Internal voltage boosting method, capacitor split method, and external resistance division method

are switchable.

Segment signal output

44 (40) Note 1 ‘

56 (52) Note 1

Common signal output

4 (8) Note 1

Data transfer controller (DTC)

32 sources

33 sources

Event link controller (ELC)

Event input: 30, Event trigger output: 22

Event input: 31, Event trigger output: 22

Vectored interrupt Internal 36 37
sources External 9 9
Key interrupt 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 Note 2
Internal reset by RAM parity error

Internal reset by illegal-memory access

Power-on-reset circuit

Power-on-reset: 1.51 + 0.03 V
Power-down-reset: 1.50 + 0.03 V

Voltage detector

Rising edge: 1.67 V to 3.13 V (12 stages)
Falling edge: 1.63 V to 3.06 V (12 stages)

On-chip debug function

Provided

Power supply voltage

VDD = 1.6 t0 3.6 V (TA = -40 to +85°C)
VDD = 2.4 to 3.6 V (TA = -40 to +105°C)

Operating ambient temperature

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

Note 1. The number in parentheses indicates the number of signal outputs when 8 coms are used.

Note 2. The illegal instruction is generated when instruction code FFH is executed.

Reset by the illegal instruction execution not is issued by emulation with the in-circuit emulator or on-chip debug

emulator.

R01DS0192EJ0220 Rev.2.20
Dec 28, 2017
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RL78/L1C 2. ELECTRICAL SPECIFICATIONS (TA = -40 to +85°C)

2.2.2 On-chip oscillator characteristics

(TA=-40 to +85°C,1.6 V=VDD<3.6 V,Vss =0 V)

Oscillators Parameters Conditions MIN. | TYP. | MAX. | Unit
High-speed on-chip oscillator fHOCO 1 48 MHz
clock frequency Notes 1, 2
High-speed on-chip oscillator -20 to +85°C 1.8V<VbDD<3.6V -1.0 +1.0 %
clock frequency accuracy 16V<VbD=18V -5.0 +5.0 %

-40 to -20°C 1.8V<VbD<36V -1.5 +1.5 %
16V<VbD<18V -5.5 +5.5 %
Low-speed on-chip oscillator fiL 15 kHz

clock frequency

Low-speed on-chip oscillator -15 +15 %
clock frequency accuracy

Note 1. High-speed on-chip oscillator frequency is selected with bits 0 to 4 of the option byte (000C2H) and bits O to 2 of the
HOCODIV register.

Note 2. This only indicates the oscillator characteristics. Refer to AC Characteristics for instruction execution time.

2.2.3 PLL oscillator characteristics

(TA =-40 to +85°C,2.4V=VDD<3.6 V,Vss =0 V)

Oscillators Parameters Conditions MIN. | TYP. | MAX. | Unit
PLL input frequency Note fPLLIN High-speed system clock 6.00 16.00 | MHz
PLL output frequency Note frLL 48.00 MHz
Note Indicates only oscillator characteristics. Refer to AC Characteristics for instruction execution time.
R01DS0192EJ0220 Rev.2.20 -2 ENESAS Page 25 of 147
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RL78/L1C 2. ELECTRICAL SPECIFICATIONS (TA = -40 to +85°C)

2.3.2  Supply current characteristics

(TA =-40 to +85°C,1.6 VSVDD<3.6 V,Vss=0V) (1/2)
Parameter | Symbol Conditions MIN. | TYP. | MAX. | Unit
Supply IDD1 Operating | HS fHoCO = 48 MHz Note 3 | Basic VDD =3.6 V 2.2 2.8 mA
current Note 1 mode (high-speed main) | fiq = 24 MHz Note 3 operation VoD = 3.0V 22 28
mode Note 5
Normal VDD =3.6 V 4.4 8.5
operation  [ypp =30V 44 | 85
fHoco = 24 MHz Note 3 | Basic VbD = 3.6 V 2.0 2.6
fiH = 24 MHz Note 3 operation [y\pp =30V 20 26
Normal VDD =3.6 V 4.2 6.8
operation [ypp =30V 42 | 658
fHOCO = 16 MHz Note 3, | Normal VoD =3.6V 3.1 4.9
fiIH = 16 MHz Note 3 operation [y\np =30V 3.1 4.9
LS fHoCO = 8 MHz Note 3, | Normal Vbb =3.0V 14 2.2 mA
(low-speed main) | fiy = 8 MHz Note 3 operation [y\pp =20V 1.4 22
mode Note 5
Lv fHOCO = 4 MHz Note 3. | Normal Vbb =3.0V 1.3 1.8 mA
(low-voltage main) | fi4 = 4 MHz Note 3 operation [\pp =20V 13 18
mode Note 5
HS fmMx = 20 MHz Note 2, Normal Square wave input 3.5 55 mA
(high-speed main) | Vop = 3.6 V operation [ Resonator connection 36 57
mode Note 5
fMx = 20 MHz Note 2, Normal Square wave input 3.5 5.5
VoD =3.0V operation [ Resonator connection 3.6 57
fMx = 16 MHz Note 2, Normal Square wave input 29 4.5
VoD =3.6 V operation | Resonator connection 3.1 4.6
fMX = 16 MHz Note 2, Normal Square wave input 29 4.5
Vbp =3.0V operation | Resonator connection 3.1 46
fMx = 10 MHz Note 2, Normal Square wave input 21 3.2
VDD =36V operation [ Resonator connection 2.2 32
fMx = 10 MHz Note 2, Normal Square wave input 21 3.2
VoD =3.0V operation | Resonator connection 2.2 3.2
LS fmx = 8 MHz Note 2, Normal Square wave input 1.2 20 mA
(low-speed main) | VoD =3.6 V operation | Resonator connection 1.3 2.0
mode Note 5
fMx = 8 MHz Note 2, Normal Square wave input 1.2 2.1
VDD =3.0V operation [ Resonator connection 13 22
HS fPLL = 48 MHz, Normal VoD =3.6V 4.7 7.5 mA
(High-speed main) | fcLk = 24 MHz Note 2 operation [y\pp=30Vv 4.7 75
mode fPLL = 48 MH N | VDD = \Y 1 1
(PLL operation) PLL = 48 MHz, orma. DD = 3.6 3. 5.
foLk =12 MHz Note2 | operation  fy/pp =30y 31 | 5.1
fPLL = 48 MHz, Normal VoD =3.6V 2.3 3.9
foLk = 6 MHz Note 2 operation [ypp =30V 23 | 39
Subsystem clock | fsus = 32.768 kHz Note 4 | Normal Square wave input 4.6 6.9 uA
operation Ta=-40°C operation Resonator connection 4.7 6.9
fsus = 32.768 kHzNote 4 | Normal Square wave input 49 7.0
TA=+25°C operation | Resonator connection 5.0 7.2
fsu = 32.768 kHzNote 4 | Normal Square wave input 5.2 7.6
TA=+50°C operation I Resonator connection 5.2 77
fsus = 32.768 kHzNote 4 | Normal Square wave input 5.5 9.3
Ta=+70°C operation | Resonator connection 5.6 9.4
fsus = 32.768 kHzNote 4 | Normal Square wave input 6.2 13.3
TA=+85°C operation [ Resonator connection 6.2 | 134

(Notes and Remarks are listed on the next page.)
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RL78/L1C 2. ELECTRICAL SPECIFICATIONS (TA = -40 to +85°C)

2.4 AC Characteristics

241 Basic operation

(TA =-40 to +85°C,1.6 V<AVDD=VDD<3.6 V,Vss =0 V) (1/2)
Items Symbol Conditions MIN. TYP. | MAX. | Unit
Instruction cycle Tcy Main system | HS (high-speed main) | 2.7V <VDD < 3.6 V 0.0417 1 us
(minimum instruction clock (fMAIN) | mode 24V <VDD<27V 0.0625 1 us
tion ti ti
execution time) operalion s (low-speed main) | 1.8V<VbD<36V | 0125 1 | ps
mode
LV (low-voltage main) | 1.6 V<VDD<3.6 V 0.25 1 us
mode
Subsystem clock (fSuB) operation 1.8V<VbD<36V 285 30.5 | 31.3 us
In the self- HS (high-speed main) | 2.7V <VDD<3.6 V 0.0417 1 us
programming | mode 24V<VDD<27V | 0.0625 1 us
mode
LS (low-speed main) | 1.8V <VDD<3.6V 0.125 1 us
mode
LV (low-voltage main) | 1.8V <VDD<3.6V 0.25 1 us
mode
External main system | fEX 27V<VDD<36V 1.0 20.0 | MHz
clock frequency 24V<VDD<27V 1.0 16.0 | MHz
1.8V<VbD<24V 1.0 8.0 | MHz
16V=VbD<18V 1.0 40 | MHz
fEXT 32 35 kHz
External main system | tExH, 27V<VDD<36V 24 ns
clock input high-level | tEXL 24V <VDD<27V 30 ns
width, low-level width
1.8V=sVbD<24V 60 ns
16V<VbD<18V 120 ns
tEXHS,
13.7 us
tEXLS
TIOO to TIO7 input tTIH, 1/fmcK + ns
high-level width, tTiL 10
low-level width

Remark  fmck: Timer array unit operation clock frequency
(Operation clock to be set by the CKSmn bit of timer mode register mn (TMRmn). m: Unit number (m = 0),
n: Channel number (n =0 to 7))

RO1DS0192EJ0220 Rev.2.20 RENESAS Page 37 of 147
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RL78/L1C 2. ELECTRICAL SPECIFICATIONS (TA = -40 to +85°C)

UART mode connection diagram (during communication at different potential)
Vb

% Rb
TxDq Rx

RL78 microcontroller )
User’s device

RxDq Tx

UART mode bit width (during communication at different potential) (reference)

1/Transfer rate
Low-bit width

High-bit width
‘ Baud_rate error tolerance
hd

TxDq /

\ /!

\

1/Transfer rate
High-/Low-bit width
Baud rate ergor tolerance
T

RiDa < >

Remark 1. Rb[Q]: Communication line (TxDq) pull-up resistance, Cb[F]: Communication line (TxDq) load capacitance,
Vb[V]: Communication line voltage

Remark 2. g: 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))

RO1DS0192EJ0220 Rev.2.20 RENESAS Page 54 of 147
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RL78/L1C 2. ELECTRICAL SPECIFICATIONS (TA = -40 to +85°C)

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

tkey1
tKL1 tKH1
SCKp \
X X
tsik1 tksi
Slp Input data
tkso1
SOp Output data

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

tkey1
tKH1 tKL1
SCKp / /
N\
tsIK1 tksi1
Slp Input data
tkso1
SOp Output data
Remark p: CSl number (p = 00, 10, 20, 30), m: Unit number (m = 0, 1), n: Channel number (n =0 to 3),
g: PIM and POM number (g = 0 to 3)
R01DS0192EJ0220 Rev.2.20 -IENESAS Page 59 of 147
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RL78/L1C

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

2.6.6

LVD circuit characteristics

(TA = -40 to +85°C, VPDR< VDD <3.6 V=Vss =0V)

Parameter Symbol Conditions MIN. TYP. MAX. Unit

Detection Supply voltage level VLvD2 Power supply rise time 3.07 3.13 3.19 \%
voltage Power supply fall time 3.00 3.06 3.12

VLvD3 Power supply rise time 2.96 3.02 3.08 \%

Power supply fall time 2.90 2.96 3.02 \%

VLvD4 Power supply rise time 2.86 2.92 2.97 \%

Power supply fall time 2.80 2.86 2.91 \%

VLVD5 Power supply rise time 2.76 2.81 2.87 \%

Power supply fall time 2.70 2.75 2.81 \%

VLvD6 Power supply rise time 2.66 2.71 2.76 \%

Power supply fall time 2.60 2.65 2.70 \%

VLvD7 Power supply rise time 2.56 2.61 2.66 \%

Power supply fall time 2.50 2.55 2.60 \%

VLvD8 Power supply rise time 2.45 2.50 2.55 \%

Power supply fall time 2.40 2.45 2.50 \%

VLvD9 Power supply rise time 2.05 2.09 2.13 \%

Power supply fall time 2.00 2.04 2.08 \%

VLVD10 Power supply rise time 1.94 1.98 2.02 \%

Power supply fall time 1.90 1.94 1.98 \%

VLvD11 Power supply rise time 1.84 1.88 1.91 \%

Power supply fall time 1.80 1.84 1.87 \%

VLvD12 Power supply rise time 1.74 1.77 1.81 \%

Power supply fall time 1.70 1.73 1.77 \%

VLvD13 Power supply rise time 1.64 1.67 1.70 \%

Power supply fall time 1.60 1.63 1.66 \%

Minimum pulse width tLw 300 us

Detection delay time 300 us

Caution

Set the detection voltage (VLvD) to be within the operating voltage range. The operating voltage range depends
on the setting of the user option byte (000C2H/010C2H). The following shows the operating voltage range.
HS (high-speed main) mode: VDD =2.7 to 3.6 V at 1 MHz to 24 MHz

VDD =2.4 to 3.6 V at 1 MHz to 16 MHz

LS (low-speed main) mode: VDD =1.8 to 3.6 V at 1 MHz to 8 MHz
LV (low-voltage main) mode: VDD =1.6 to 3.6 V at 1 MHz to 4 MHz

R01DS0192EJ0220 Rev.2.20
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RL78/L1C 2. ELECTRICAL SPECIFICATIONS (TA = -40 to +85°C)

(2) 1/4 bias method
(TA =-40 to +85°C,1.8V<VDD<3.6 V,Vss =0 V)

Parameter Symbol Conditions MIN. TYP. MAX. Unit

LCD output voltage variation range VL1 C1to C4 Note 1 | VLCD = 04H 0.90 1.00 1.08 \%

=0.47 pF Note2 1y CD = 05H 0.95 1.05 1.13 Vv

VLCD = 06H 1.00 1.10 1.18 \Y

VLCD = 07H 1.05 1.15 1.23 \Y

VLCD = 08H 1.10 1.20 1.28 \Y

VLCD = 09H 1.15 1.25 1.33 \

VLCD = 0AH 1.20 1.30 1.38 \Y

Doubler output voltage VL2 C1to C4 Note 1 = 0.47 yF 2VL1-0.08| 2Vt 2 VL1 v

Tripler output voltage VL3 C1to C4 Note 1 =047 pF 3VL1-0.12| 3Vl 3V \%

Quadruply output voltage Vi C1to C5Note 1 =047 yF 4Vi1-0.16| 4Vu1 4 Vi1 \Y
Reference voltage setup time Note 2 tVWAIT1 5 ms
Voltage boost wait time Note 3 tVWAIT2 C1to C5 Note 1 =0.47uF 500 ms

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 VL3 and GND
C5: A capacitor connected between VL4 and GND
C1=C2=C3=C4=0.47 pF+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 MDSETO bits of the LCDMO 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).
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RL78/L1C

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

(TA =-40 to +105°C,2.4V<VDD<3.6 V,Vss=0V) (2/2)
Parameter | Symbol | Conditions MIN. TYP. MAX. Unit
Supply IDD2 HALT mode HS (high-speed main) | fHoco = 48 MHz Note 4 | VDD = 3.6 V 0.77 3.4 mA
current Note 2 mode Nete 7 fitt = 24 MHz Note 4 VDD =3.0V 077 | 34
ree! fHoco = 24 MHz Note 4 | VDD = 3.6 V 0.55 2.7
fiH = 24 MHz Note 4 VoD =3.0 V 055 | 2.7
fHoco = 16 MHz Note4 | VDD = 3.6 V 0.48 1.9
fiH = 16 MHz Note 4 VDD = 3.0V 047 | 19
HS (high-speed main) | fmx = 20 MHz Note 3, Square wave input 0.35 2.10 mA
mode Note 7 VoD =36V Resonator connection 0.51 2.20
fmMx = 20 MHz Note 3, Square wave input 0.34 2.10
VoD =3.0V Resonator connection 0.51 2.20
fMX = 16 MHz Note 3, Square wave input 0.30 1.25
VDD =3.6V Resonator connection 0.45 1.41
fMX = 16 MHz Note 3, Square wave input 0.29 1.23
VoD =3.0V Resonator connection 045 | 1.41
fMx = 10 MHz Note 3, Square wave input 0.23 1.10
VoD =3.6V Resonator connection 0.30 | 1.20
fiux = 10 MHz Note 3, Square wave input 0.22 1.10
Vbp =3.0V Resonator connection 0.30 1.20
HS fmMx = 48 MHz, VoD =3.6V 0.99 2.93 mA
(High-speed main) fCLK = 24 MHz Note 3 VDD =3.0V 0.99 | 292
mode
(PLL operation) fmMx = 48 MHz, VDD =3.6 V 0.89 2.51
felk=12MHzNote 3 Typn 30y 089 | 250
fmMx = 48 MHz, VDD =3.6 V 0.84 2.30
foLk = 6 MHz Note 3 VDD =30V 084 | 229
Subsystem clock fsuB = 32.768 kHz Note 5 | Square wave input 0.32 0.61 uA
operation TA=-40°C Resonator connection 0.51 0.80
fsu = 32.768 kHz Note 5 | Square wave input 0.41 0.74
Ta=+25°C Resonator connection 0.62 0.91
fsus = 32.768 kHz Note 5 | Square wave input 0.52 2.30
TA=+50°C Resonator connection 0.75 | 249
fsu = 32.768 kHz Note 5 | Square wave input 0.82 4.03
TA=+70°C Resonator connection 1.08 4.22
fsu = 32.768 kHz Note 5 | Square wave input 1.38 8.04
TA=+85°C Resonator connection 162 | 823
fsus = 32.768 kHz Note 5 | Square wave input 3.29 41.00
TA=+105°C Resonator connection 3.63 | 41.00
IbD3 STOP mode | Ta =-40°C 0.18 0.52 WA
Nowd | Noted Ta=+25°C 025 | 052
Ta=+50°C 0.34 2.21
Ta=+70°C 0.64 3.94
Ta=+85°C 1.18 7.95
Ta=+105°C 2.92 40.00
(Notes and Remarks are listed on the next page.)
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RL78/L1C 3. ELECTRICAL SPECIFICATIONS (G: INDUSTRIAL APPLICATIONS TA = -40 to +105°C)

Key Interrupt Input Timing

LG
KRO to KR7 \ L
Timer KB2 Input Timing
tiHR
INTPO to INTP7 J l
RESET Input Timing
tRSL-
RESET /
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RL78/L1C 3. ELECTRICAL SPECIFICATIONS (G: INDUSTRIAL APPLICATIONS TA = -40 to +105°C)

(2) During communication at same potential (CSI mode) (master mode, SCKp... internal clock output)
(TA = -40 to +105°C,2.4V<VDD<3.6 V,Vss=0V)

HS (high-speed main) Mode
Parameter Symbol Conditions Unit
MIN. MAX.

SCKop cycle time tKCY1 tkey1 = fCcLk/4 27V<VDD<36V 250 ns
24V<VDD<3.6V 500 ns

SCKp high-/low-level width tkH1, tKL1 27V<VpD<3.6V tkcy1/2 - 36 ns
24V<VpD<3.6V tkey1/2 - 76 ns

Slp setup time (to SCKp?) Note 1 tsIK1 27V<VDpD<36V 66 ns
24V<VpD<3.6V 133 ns

Slp hold time (from SCKp1) Note 2 tKsI1 38 ns
Delay time from SCKp| to SOp output Note 3 tkso1 C =30 pF Note 4 50 ns

Note 1. When DAPmn = 0 and CKPmn = 0, or DAPmn = 1 and CKPmn = 1. The Slp setup time becomes “to SCKp|” when
DAPmn = 0 and CKPmn = 1, or DAPmn = 1 and CKPmn = 0.

Note 2. When DAPmn = 0 and CKPmn = 0, or DAPmn = 1 and CKPmn = 1. The Slp hold time becomes “from SCKp|” when
DAPmn = 0 and CKPmn = 1, or DAPmn = 1 and CKPmn = 0.

Note 3. When DAPmn = 0 and CKPmn = 0, or DAPmn = 1 and CKPmn = 1. The delay time to SOp output becomes “from
SCKp1” when DAPmn = 0 and CKPmn = 1, or DAPmn = 1 and CKPmn = 0.

Note 4. C is the load capacitance of the SCKp and SOp output lines.

Caution  Select the normal input buffer for the Sip pin and the normal output mode for the SOp pin and SCKp pin by using
port input mode register g (PIMg) and port output mode register g (POMg).

Remark 1. p: CSI number (p = 00, 10, 20, 30), m: Unit number (m = 0, 1), n: Channel number (n = 0 to 3),
g: PIM number (g =0 to 3)

Remark 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))
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RL78/L1C 3. ELECTRICAL SPECIFICATIONS (G: INDUSTRIAL APPLICATIONS TA = -40 to +105°C)

(4) During communication at same potential (simplified 12C mode)
(TA =-40 to +105°C,2.4V <VDD < 3.6 V,Vss=0V)

HS (high-speed main) Mode

Cb =100 pF, Rb = 3 kQ

Parameter Symbol Conditions Unit
MIN. MAX.
SCLr clock frequency fscL 27V=<VDD<36V, 400 Note 1 kHz
Cb =50 pF, Rb = 2.7 kQ
24V<sVDD=<3.6YV, 100 Note 1 kHz
Cb =100 pF, Rb =3 kQ
Hold time when SCLr = “L” tLow 27V=<VDD<36V, 1200 ns
Cb =50 pF, Rb = 2.7 kQ
24V<\VDD<36V, 4600 ns
Cb =100 pF, Rb = 3 kQ
Hold time when SCLr = “H” tHIGH 27V=<VDD<36V, 1200 ns
Cb =50 pF, Rb = 2.7 kQ
24V<\VDD<36V, 4600 ns
Cb =100 pF, Rb = 3 kQ
Data setup time (reception) tsu: DAT 27V=<VDD<36V, 1/fmck + 200 Note 2 ns
Cb =50 pF, Rb = 2.7 kQ
24V<VDD<36V, 1/fMcK + 580 Note 2 ns
Cb =100 pF, Rb = 3 kQ
Data hold time (transmission) tHD: DAT 27V=<VDD<36V, 0 770 ns
Cb =50 pF, Rb = 2.7 kQ
24V<\VDD<36V, 0 1420 ns

Note 1. The value must be equal to or less than fMck/4.
Note 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 (VDD tolerance) 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).

Simplified I2C mode connection diagram (during communication at same potential)

VDD

% Rb
SDAr

RL78 microcontroller

SCLr

SDA

SCL

User’s device
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RL78/L1C 3. ELECTRICAL SPECIFICATIONS (G: INDUSTRIAL APPLICATIONS TA = -40 to +105°C)

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

1/fscL

tLow tHIGH

SCLr \
/_
SDAr

|
tHD: DAT tsu: DAT

Remark 1. Rb[Q]: Communication line (SDAr) pull-up resistance, Cb[F]: Communication line (SDAr, SCLr) load capacitance
Remark 2. r: 1IC number (r = 00, 10, 20, 30), g: PIM number (g = 0 to 3),

h: POM number (h =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 (m =0, 1),

n: Channel number (n =0 to 3), mn = 00 to 03, 10 to 13)
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RL78/L1C 3. ELECTRICAL SPECIFICATIONS (G: INDUSTRIAL APPLICATIONS TA = -40 to +105°C)

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

tkcy2
tKL2 tkH2
/
SCKp
\ N
tsik2 tksI2
Slp Input data
tkso2
T
SOp Output data

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

tkey2
tkH2 tkL2
/ /
SCKp
/ \
tsik2 tksi2
Slp Input data
tkso2 |
SOp ‘ Output data

Remark  p: CSI number (p = 00, 10, 20, 30), m: Unit number (m = 0, 1),
n: Channel number (n = 0 to 3), g: PIM and POM number (g = 0 to 3)
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RL78/L1C 3. ELECTRICAL SPECIFICATIONS (G: INDUSTRIAL APPLICATIONS TA = -40 to +105°C)

(3) When reference voltage (+) = AVREFP/ANIO (ADREFP1 = 0, ADREFPO = 1), reference voltage (-) =
AVREFM/ANI1 (ADREFM = 1), conversion target ANI16 to ANI21, internal reference voltage, temperature
sensor output voltage

(TA =-40 to +105°C,2.4V<VDD<3.6 V,2.4V < AVREFP < AVDD=VDD<3.6 V,Vss=0V, AVss =0V,
Reference voltage (+) = AVREFP, Reference voltage (-) = AVREFM = 0 V)

Parameter Symbol Conditions MIN. TYP. MAX. Unit
Resolution REs 2.4V < AVREFPSAVDD < 3.6 V 8 12 bit
Overall error Note 1 AINL 12-bit resolution | 2.4V < AVREFP < AVDD < 3.6 V 7.0 LSB
Conversion time tconv ADTYP =0, 2.4V < AVREFP<AVDD <3.6 V 4.125 us

12-bit resolution
Zero-scale error Note 1 Ezs 12-bit resolution | 2.4V < AVREFP < AVDD < 3.6V 5.0 LSB
Full-scale error Note 1 EFs 12-bit resolution 24V <AVREFP<AVDD <3.6 V +5.0 LSB
Integral linearity error Note 1 | ILE 12-bit resolution | 2.4V < AVREFP < AVDD < 3.6 V 3.0 LSB
Differential linearity error DLE 12-bit resolution |2.4V < AVREFP<AVDD £ 3.6 V 120 LSB
Note 1
Analog input voltage VAIN 0 AVREFP \
Internal reference voltage V/BGR Note 2

(2.4 V <VDD £ 3.6 V, HS (high-speed main) mode)

Temperature sensor output voltage \/TMP25 Note 2
(2.4 V VDD < 3.6 V, HS (high-speed main) mode)

Note 1. Excludes quantization error (+1/2 LSB).
Note 2. Refer to 3.6.2 Temperature sensor, internal reference voltage output characteristics.

Caution  Always use AVDD pin with the same potential as the VDD pin.
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RL78/L1C 3. ELECTRICAL SPECIFICATIONS (G: INDUSTRIAL APPLICATIONS TA = -40 to +105°C)

3.6.4 Comparator

(TA =-40 to +105°C,2.4V =VDD=<3.6 V,Vss =0 V)

Parameter Symbol Conditions MIN. TYP. MAX. Unit

Input voltage range Ivref 0 Vbb-14 | V
lvemp -0.3 VbD+0.3 | V

Output delay td Vbb=3.0V High-speed comparator 1.2 us

Input slew rate > 50 mV/us | mode, standard mode

High-speed comparator 2.0 us
mode, window mode

Low-speed comparator mode, 3 5.0 us
standard mode

High-electric-potential | VTW+ | High-speed comparator mode, window mode 0.76 VbD \%
judgment voltage

Low-electric-potential | VTW- | High-speed comparator mode, window mode 0.24 VbD \Y
judgment voltage

Operation stabilization | tcMP 100 us
wait time

Internal reference VBGR |2.4V <VDD<3.6V, HS (high-speed main) mode 1.38 1.45 1.50 \Y
voltage Note

Note Not usable in sub-clock operation or STOP mode.

3.6.5 POR circuit characteristics

(TA = -40 to +105°C, Vss = 0 V)

Parameter Symbol Conditions MIN. TYP. MAX. Unit
Detection voltage VPOR Power supply rise time 1.45 1.51 1.57 Vv
VPDR Power supply fall time Note 1.44 1.50 1.56 \
Minimum pulse width TPw 300 us
Note Minimum time required for a POR reset when VDD exceeds below VPDR. This is also the minimum time required for a

POR reset from when VDD exceeds below 0.7 V to when VDD exceeds VPOR while STOP mode is entered or the main
system clock is stopped through setting bit 0 (HIOSTOP) and bit 7 (MSTOP) in the clock operation status control register
(CSC).

Tpw
Supply voltage (VDD)
VPOR
VpDRoOr 0.7 V
RO1DS0192EJ0220 Rev.2.20 RENESAS Page 136 of 147

Dec 28, 2017



RL78/L1C 3. ELECTRICAL SPECIFICATIONS (G: INDUSTRIAL APPLICATIONS TA = -40 to +105°C)

3.8.3 Capacitor split method

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

Parameter Symbol Conditions MIN. TYP. MAX. Unit
VL4 voltage VL4 C1to C4 = 0.47 uF Note 2 VDD \V;
VL2 voltage VL2 C1to C4 = 0.47 pF Note 2 2/3Vi4-0.07 | 2/3VL4 | 2/3 VL4 +0.07 \
VL1 voltage Vi1 C1to C4 = 0.47 pF Note 2 1/3VL4-0.08 | 1/3VL4 [1/3 VL4 +0.08 \Y
Capacitor split wait time Note 1 tVWAIT 100 ms

Note 1. This is the wait time from when voltage bucking is started (VLCON = 1) until display is enabled (LCDON = 1).
Note 2. 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 yF+30%

3.9 RAM Data Retention Characteristics

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

Data retention supply

VDDDR 1.44 Note 3.6 \
voltage

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.

-~ STOP mode - Operation mode

-—— RAM data retention mode —

VDD

T VDDDR

STOP instruction execution

Standby release signal /
(interrupt request) /
d
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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.
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