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RL78/L1C 1. OUTLINE

1.6 Outline of Functions

[80/85-pin, 100-pin products (with USB)] (1/2)
80/85-pin 100-pin
Item
R5F110Mx/R5F110Nx (x = E to H, J) R5F110Px (x = E to H, J)
Code flash memory (KB) 64 to 256 64 to 256
Data flash memory (KB) 8 8
RAM (KB) 8 to 16 Note 1 8 to 16 Note 1
Memory space 1 MB

Main system clock High-speed system clock | X1 (crystal/ceramic) oscillation, external main system clock input (EXCLK)
1t020 MHz: VDD =2.7t0 3.6 V, 1 to 8 MHz: VDD =1.8t0 2.7V, 1to 4 MHz: VDD = 1.6 to 1.8 V

High-speed on-chip HS (high-speed main) operation mode: 1 to 24 MHz (VDD = 2.7 to 3.6 V),
oscillator clock HS (high-speed main) operation mode: 1 to 16 MHz (VDD = 2.4 to 3.6 V),
LS (low-speed main) operation mode: 1 to 8 MHz (VbD = 1.8 to 3.6 V),
LV (low-voltage main) operation mode: 1 to 4 MHz (VDD = 1.6 to 3.6 V)

PLL clock 6,12, 24 MHz Note 2: V\pp = 2.4 t0 3.6 V
Subsystem clock XT1 (crystal) oscillation, external subsystem clock input (EXCLKS)
32.768 kHz (TYP.): VDD =1.6t0 3.6 V
Low-speed on-chip oscillator clock 15 kHz (TYP.): VDD =1.6 t0 3.6 V
General-purpose register 8 bits x 32 registers (8 bits x 8 registers x 4 banks)
Minimum instruction execution time 0.04167 ps (High-speed on-chip oscillator clock: fHocO = fiH = 24 MHz operation)

0.04167 ps (PLL clock: frLL = 48 MHz/fiH = 24 MHz Note 2 gperation)

0.05 ps (High-speed system clock: fMx = 20 MHz operation)

30.5 ps (Subsystem clock: fsuB = 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 59 77
CMOS I/0 51 69
CMOS input 5 5
CMOS output 1 1
N-ch open-drain I/O 2 2
(6 V tolerance)

Timer 16-bit timer TAU 8 channels (with 1 channel remote control output function) (Timer outputs: 8, PWM outputs: 7 Note 3)
16-bit timer KB2 3 channels (PWM outputs: 6)
Watchdog timer 1 channel
12-bit interval timer 1 channel
Real-time clock 2 1 channel
RTC output 1

1 Hz (subsystem clock: fsus = 32.768 kHz)

Note 1. In the case of the 16 KB, this is about 15 KB when the self-programming function and data flash function are used (For
details, see CHAPTER 3 in the RL78/L1C User’s Manual).
Note 2. In the PLL clock 48 MHz operation, the system clock is 2/4/8 dividing ratio.

Note 3. The number of outputs varies, depending on the setting of channels in use and the number of the master.
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RL78/L1C 2. ELECTRICAL SPECIFICATIONS (TA = -40 to +85°C)

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

This chapter describes the electrical specifications for the products A: Consumer applications (TA = -40 to +85°C) and
G: Industrial applications (when used in the range of TA = -40 to +85°C).

Caution 1. The RL78 microcontroller has an on-chip debug function, which is provided for development and
evaluation. Do not use the on-chip debug function in products designated for mass production,
because the guaranteed number of rewritable times of the flash memory may be exceeded when this
function is used, and product reliability therefore cannot be guaranteed. Renesas Electronics is not
liable for problems occurring when the on-chip debug function is used.

Caution 2. The pins mounted depend on the product. Refer to 2.1 Port Function to 2.2.1 With functions for each
product in the RL78/L1C User’s Manual.
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RL78/L1C 2. ELECTRICAL SPECIFICATIONS (TA = -40 to +85°C)

2.2 Oscillator Characteristics

2.21 X1 and XT1 oscillator characteristics

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

Parameter Resonator Conditions MIN. TYP. | MAX. | Unit
X1 clock oscillation frequency (fx) | Ceramic resonator/crystal resonator | 2.7V <VbD<3.6 V 1.0 20.0 | MHz
Note 24Vs<VbD<27V | 1.0 16.0
1.8V<sVDD<24V 1.0 8.0
16V<VbD<18V 1.0 4.0
XT1 clock oscillation frequency Crystal resonator 32 | 32768 | 35 kHz
(fXT) Note
Note Indicates only permissible oscillator frequency ranges. Refer to AC Characteristics for instruction execution time.
Request evaluation by the manufacturer of the oscillator circuit mounted on a board to check the oscillator
characteristics.

Caution Since the CPU is started by the high-speed on-chip oscillator clock after a reset release, check the X1 clock
oscillation stabilization time using the oscillation stabilization time counter status register (OSTC) by the user.
Determine the oscillation stabilization time of the OSTC register and the oscillation stabilization time select
register (OSTS) after sufficiently evaluating the oscillation stabilization time with the resonator to be used.

Remark  When using the X1 and XT1 oscillator, refer to 5.4 System Clock Oscillator in the RL78/L1C User’s Manual.
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RL78/L1C 2. ELECTRICAL SPECIFICATIONS (TA = -40 to +85°C)

2.3 DC Characteristics

2.31 Pin characteristics

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

ltems Symbol Conditions MIN. | TYP. | MAX. | Unit
Qutput current, IoH1 | Per pin for POO to P07, P10 to P17, P20 to P27, -10.0 | mA
high Note 1 P30 to P37, P40 to P46, P50 to P57, Note 2

P70 to P77, P80 to P83, P125 to P127, P130,
P140 to P143

Total of P00 to P07, P10 to P17, P20 to P27, 27V<VDD<36V -15.0 | mA
P30 to P37, P40 to P46, P50 to P57, 18V<VDD<27V 70 | mA
P70 to P77, P80 to P83, P125 to P127, P130,
<R> P140 to P143 16 V<VDD <18V 3.0 | mA
(When duty < 70% Note 3)
loH2 | Per pin for P150 to P156 16V=<VbD=<36V -0.1 mA
Note 2
Total of all pins 1.6V<VDD=<36V -0.7 mA
Note 1. Value of current at which the device operation is guaranteed even if the current flows from the VDD pin to an output pin.
Note 2. However, do not exceed the total current value.
<R> Note 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%).
« Total output current of pins = (IoH x 0.7)/(n x 0.01)
<Example> Where n =80% and IoH =-10.0 mA
Total output current of pins = (-10.0 x 0.7)/(80 % 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.

Caution P00 to P02, P10 to P12, P24 to P26, P33 to P35, and P42 to P44 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.
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RL78/L1C 2. ELECTRICAL SPECIFICATIONS (TA = -40 to +85°C)

Minimum Instruction Execution Time during Main System Clock Operation

Tcy vs VDD (HS (high-speed main) mode)
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RL78/L1C 2. ELECTRICAL SPECIFICATIONS (TA = -40 to +85°C)

AC Timing Test Points

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

External System Clock Timing

1/fEX
1/fExs

tEXL | tEXH
tExLs tEXHS

EXCLK/EXCLKS \

TI/TO Timing

tTIL [ tTIH

TIOO to TIO7, TI10 to TIM7

1/fTo
TOO00 to TO07, TO10 to TO17, / J

TKBOO0O, TKBOO01,
TKBO10, TKBO11,
TKBO20, TKBO21

Interrupt Request Input Timing

tINTL || tINTH

INTPO to INTP7
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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)
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RL78/L1C

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

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

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

HS (high-speed LS (low-speed LV (low-voltage
Parameter Symbol Conditions main) Mode main) Mode main) Mode Unit
MIN. MAX. MIN. MAX. MIN. MAX.
SCKp cycle tkey2 27V<VDD<3.6V, 20 MHz < fMCK < 24 MHz | 16/fMckK — — ns
ime Note 1
time Note 23VsVbs27V 16 MHz < fMcK <20 MHz | 14/fvck — — ns
8 MHz < fmMCcK <16 MHz | 12/fmckK — — ns
4 MHz < fMcK < 8 MHz 8/fMckK 16/fMCK — ns
fMcK <4 MHz 6/fMCK 10/fmcK 10/fmcK ns
1.8V<VDD<33V, 20 MHz < fMCK < 24 MHz | 36/fMck — — ns
16VsVbs2.0 VN2 Fagni, < fuck <20 MHz | 32/ick — — ns
8 MHz < fmMcK <16 MHz | 26/fmMCK — — ns
4 MHz < fMcK < 8 MHz 16/fMCK 16/fMcK — ns
fMCK <4 MHz 10/fMcK 10/fMcK 10/fMCK ns
SCKp high-/ tKH2, 27V<VDD<36V,23V=sVb<27V tkcy2/2 tkcy2/2 tkcy2/2 ns
low-level width | tkL2 -18 -50 -50
1.8V<VDD<33V,1.6V<Vb<20VNote2 tkcy2/2 tkcy2/2 tkcy2/2 ns
-50 -50 -50
Slp setup time | tsik2 27V<VDD<36V 1/fmMcK 1/fmMcK 1/fMcK ns
(to SCKpt) +20 +30 + 30
Note 3 1.8V=VDD<33V 1/fMcK 1/fMcK 1/fMcK ns
+30 +30 +30
Slp hold time tksI2 1/fmMCK 1/fmMcK 1/fmckK ns
(from SCKp1) +31 +31 +31
Note 4
Delay time from | tkso2 27V<VDD<36V,23V=sVb<27V 2/fmcK 2/fmckK 2/fmcK ns
SCKp| to SOp Cb =30 pF, Rb = 2.7 kQ +214 +573 +573
N
output Note 5 1.8V<VDD<3.3V, 1.6V <Vb<2.0V Note2 2/fmck 2/fmck 2/fmck | ns
Cb =30 pF, Rb = 5.5 kQ + 573 +573 +573

Note 1.

Transfer rate in the SNOOZE mode: MAX. 1 Mbps

Note 2.
Note 3.

Note 4.

Note 5.

Caution

Use it with VDD 2 Vb.

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.

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.

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.

Select the TTL input buffer for the Slp pin and SCKp pin and the N-ch open drain output (VDD tolerance) mode for
the SOp pin by using port input mode register g (PIMg) and port output mode register g (POMg). For VIH and ViL,
see the DC characteristics with TTL input buffer selected.

(Remarks are listed on the next page.)

R01DS0192EJ0220 Rev.2.20

Dec 28, 2017

RENESAS Page 60 of 147



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

(10) Communication at different potential (1.8 V, 2.5 V) (simplified 12C mode)
(TA =-40 to +85°C,1.8V<VDD<3.6 V,Vss=0V)

HS (high-speed main) | LS (low-speed main) | LV (low-voltage main)
Parameter | Symbol Conditions Mode Mode Mode Unit
MIN. MAX. MIN. MAX. MIN. MAX.
SCLr clock fscL 27V=sVDD<36V,23VsVb<27V, 1000 300 Note 1 300 Note 1 | kHz
frequency Cb =50 pF, Ro = 2.7 kQ Note 1
27V<VDD<36V,23VsVb<27V, 400 Note 1 300 Note 1 300 Note 1 | kHz
Cb =100 pF, Rb = 2.7 kQ
1.8V<VDD<33V,16V<Vb<20VNote2 400 Note 1 300 Note 1 300 Note 1 | kHz
Cb =100 pF, Rb = 5.5 kQ
Hold time tLow 27V<VDD<36V,23V=sVb<27V, 475 1550 1550 ns
when SCLr Cb =50 pF, Ro = 2.7 kQ
=T 27V<VDD<36V,23V=sVb<27V, 1150 1550 1550 ns
Cb =100 pF, Rb = 2.7 kQ
1.8V<VDD<33V,1.6V<Vb<2.0VNote2 1550 1550 1550 ns
Cb =100 pF, Rb = 5.5 kQ
Hold time tHIGH 27V<VDD<36V,23V=sVb<27V, 200 610 610 ns
when SCLr Cb =50 pF, Ro = 2.7 kQ
= 27VSVDD<36V,23V<\Vb<27V, 600 610 610 ns
Cb =100 pF, Rb = 2.7 kQ
1.8V<VDD<33V,16V<Vb<2.0VNote2 610 610 610 ns
Cb =100 pF, Rb = 5.5 kQ
Data setup tSUDAT |27V <VDD<3.6V,23V=sVb<27V, 1/MCK + 1/fMCK + 1/fMCK + ns
time Cb =50 pF, Ro = 2.7 kQ 135 Note 3 190 Note 3 190 Note 3
(reception) 27V<VDD<36V,23VsVb<27V, 1/fMCK + 1/fMeK + 1/fMOK + ns
Cb =100 pF, Rb = 2.7 kQ 190 Note 3 190 Note 3 190 Note 3
1.8V<VDD<3.3V,1.6V<Vb<20VNote2 | 1/fMCK + 1/fmcK + 1/fmCK + ns
Cb =100 pF, Rb = 5.5 kQ 190 Note 3 190 Note 3 190 Note 3
Data hold tHD:DAT | 2.7V <VDD<3.6V,23V=sVb<27V, 0 305 0 305 0 305 ns
time Cb =50 pF, Ro = 2.7 kQ
(transmission) 27V<VDD<S36V,23VsVb<27V, 0 355 0 355 0 355 ns
Cb =100 pF, Rb = 2.7 kQ
1.8V<VDD<3.3V,1.6V<Vb<20VNote2 0 405 0 405 0 405 ns
Cb =100 pF, Rb = 5.5 kQ

Note 1. The value must be equal to or less than fmck/4.
Note 2. Use it with VDD 2= Vb.
Note 3. Set the fmMcK value to keep the hold time of SCLr =“L” and SCLr = “H”.

Caution  Select the TTL input buffer and the N-ch open drain output (VDD tolerance) mode for the SDAr pin and the N-ch
open drain output (VDD tolerance) mode for the SCLr pin by using port input mode register g (PIMg) and port

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

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

(2) I2C fast mode
(TA = -40 to +85°C,1.8V=<VDD<3.6 V,Vss=0V)

HS (high-speed main) | LS (low-speed main) | LV (low-voltage main)
Parameter Symbol Conditions Mode Mode Mode Unit
MIN. MAX. MIN. MAX. MIN. MAX.

SCLAO clock fscL Fast mode: 27V=<VpD<36V 0 400 0 400 0 400 kHz

frequency fetk=35MHz Iy g v < vop <36V 0 400 0 400 0 400 | kHz
Setup time of restart | tsSu:STA |27V <VDD<3.6V 0.6 0.6 0.6 us
condition 1.8V<VDD<36V 0.6 0.6 06 us
Hold time Note 1 tHD: STA [2.7V<VDD<3.6 V 0.6 0.6 0.6 us
1.8V<VbD<36V 0.6 0.6 0.6 us
Hold time when tLow 27V<Vbb<36V 1.3 1.3 1.3 us
SCLAO ="L" 1.8V<sVbDb=<36V 1.3 1.3 1.3 us
Hold time when tHIGH 27V<VDD<36V 0.6 0.6 0.6 us
SCLAQ ="H" 18V<VOD<36V 0.6 0.6 0.6 us
Data setup time tSU:DAT | 2.7V <VDD<3.6V 100 100 100 ns
(reception) 1.8V<VDD<36V 100 100 100 ns
Data hold time tHD: DAT [ 2.7V <VDD<36V 0 0.9 0 0.9 0 0.9 us
(transmission) Note 2 1.8V<VDD<36V 0 0.9 0 0.9 0 0.9 us
Setup time of stop tsu:sTO [ 2.7V <VDD<3.6V 0.6 0.6 0.6 us
condition 18V<VDD<36V 0.6 0.6 06 us
Bus-free time tBUF 27V<VDD<36V 1.3 1.3 1.3 us
1.8V<VbD<36V 1.3 1.3 1.3 us

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

Remark  The maximum value of Cb (communication line capacitance) and the value of Rb (communication line pull-up resistor) at
that time in each mode are as follows.
Fast mode: Cb = 320 pF, Rb = 1.1 kQ
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RL78/L1C 2. ELECTRICAL SPECIFICATIONS (TA = -40 to +85°C)

253 USB

(1) Electrical specifications
(TA = -40 to +85°C,2.4V<VDD < 3.6 V, Vss =0 V, HS (High-speed main) mode only)

Parameter Symbol Conditions MIN. TYP. | MAX. Unit

UREGC output voltage characteristic UVBUs=4.0t0 5.5V, 3.0 3.3 3.6 \%

UREGC UREGC
PXXCON = VDDUSBE = 1

UVBUS input voltage characteristic Function 4.35 5.00 5.25 \%

uvBus uvBus
(4.02 Note)
Note Value of instantaneous voltage

(TA = -40 to +85°C,4.35V < UVBUS £5.25V,2.4V <VDD < 3.6 V, Vss =0 V, HS (High-speed main) mode only)

Parameter Symbol Conditions MIN. | TYP. | MAX. | Unit
Input Input voltage VIH 2.0 \%
characteristic VIL 08 v
(FS/LS - -
receiver) Difference input VDI | UDP voltage - UDM voltage | 0.2 \%
sensitivity
Difference common Vcm 0.8 25 \%
mode range
Output Output voltage VOH IoH = -200 pA 2.8 3.6 \%
characteristic VoL oL = 2 mA 0 0.3 \
(FS driver) — — — -
Transition | Rising tFR Rising: From 10% to 90% of amplitude, 4 20 ns
time Falling tFE Falling: From 90% to 10% of amplitude, 4 20 ns
- CL =50 pF
Matching (TFR/TFF) VFRFM 90 111.1 %
Crossover voltage VFCRS 1.3 2.0 \%
Output Impedance ZDRV 28 44 Q
Qutput Output voltage VOH 2.8 3.6 \%
characteristic VoL 0 03 Vv
(LS driver) — — — -
Transition | Rising tLR Rising: From 10% to 90% of amplitude, 75 300 ns
time Falling tLF Falling: From 90% to 10% of amplitude, 75 300 ns
- CL = 250 pF to 750 pF
Matching (TFR/TFF) VLTFM 80 125 %
Not
o The UDP and UDM pins are individually pulled
Crossover voltage Note | VLCRS | down via 15 kQ 1.3 2.0 \
Pull-up, Pull-down resistor RPD 14.25 24.80 | kQ
Pull-down — Ipyiup | Idle RPUI 0.9 1.575 | kQ
resistor | Reception | RPUA 1.425 3.09 | kQ
UVBus UVBus pull-down RvBus | UVBUS voltage =5.5V 1000 kQ
resistor
UVBuUS input voltage VIH 3.20 \%
ViL 0.8 \Y
Note Excludes the first signal transition from the idle state.
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RL78/L1C 2. ELECTRICAL SPECIFICATIONS (TA = -40 to +85°C)

(2) When reference voltage (+) = AVREFP/ANIO (ADREFP1 = 0, ADREFPO = 1), reference voltage (-) =

AVREFM/ANI1 (ADREFM = 1), conversion target: ANI2 to ANI6

(TA = -40 to +85°C, 1.6 V < AVREFP < AVDD = VDD < 3.6 V, Vss = 0 V, AVss = 0 V, Reference voltage (+) = AVREFP,
Reference voltage (-) = AVREFM = 0 V)

Parameter Symbol Conditions MIN. TYP. MAX. Unit
Resolution REs 2.4V < AVREFP <AVDD<3.6 V 8 12 bit
1.8V <AVREFP <AVDD < 3.6 V 8 10 Note 1
1.6 V<AVREFP<AVDD<3.6 V 8 Note 2
Overall error Note 3 AINL 12-bit resolution 24V <AVREFP<AVDD<3.6 V +6.0 LSB
10-bit resolution 1.8 V<AVREFP<AVDD<3.6 V +5.0
8-bit resolution 1.6 V<AVREFP <AVDD<3.6V +2
Conversion time tCONV ADTYP =0, 2.4V < AVREFP <AVDD < 3.6 V 3.375 ps
12-bit resolution
ADTYP =0, 1.8V <AVREFP<AVDD <36V 6.75
10-bit resolution Note 1
ADTYP =0, 1.6 V<AVREFP<AVDD<3.6V 13.5
8-bit resolution Note 2
ADTYP =1, 24V <AVREFP<AVDD<3.6V | 2.5625
8-bit resolution 1.8V <AVREFPSAVDD <36V | 5.125
1.6 V<AVREFP <AVDD<3.6V 10.25
Zero-scale error Note 3 Ezs 12-bit resolution 2.4V < AVREFP < AVDD < 3.6 V +4.5 LSB
10-bit resolution 1.8 V<AVREFP <AVDD<3.6V +4.5
8-bit resolution 1.6 V<AVREFP<AVDD < 3.6V +2.0
Full-scale error Note 3 EFs 12-bit resolution 24V <AVREFP<AVDD<3.6 V +4.5 LSB
10-bit resolution 1.8 V<AVREFP<AVDD < 3.6V +4.5
8-bit resolution 1.6 V<AVREFP <AVDD<3.6V +2.0
Integral linearity error ILE 12-bit resolution 2.4V < AVREFP < AVDD < 3.6 V +2.0 LSB
Note 3 10-bit resolution 1.8V < AVREFP < AVDD < 3.6 V +1.5
8-bit resolution 1.6 V<AVREFP<AVDD < 3.6V +1.0
Differential linearity error | DLE 12-bit resolution 2.4V < AVREFP <AVDD<3.6 V +1.5 LSB
Note 3 10-bit resolution 1.8V < AVREFP < AVDD < 3.6 V +15
8-bit resolution 1.6 V<AVREFP <AVDD<3.6V +1.0
Analog input voltage VAIN 0 AVREFP \%

Note 1. Cannot be used for lower 2 bit of ADCR register

Note 2. Cannot be used for lower 4 bit of ADCR register

Note 3. Excludes quantization error (+1/2 LSB).

Caution  Always use AVDD pin with the same potential as the VDD pin.
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RL78/L1C 2. ELECTRICAL SPECIFICATIONS (TA = -40 to +85°C)

(3) When reference voltage (+) = AVDD (ADREFP1 = 0, ADREFPO = 0), reference voltage (-) = AVss (ADREFM =
0), conversion target: ANIO to ANI6

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

Parameter Symbol Conditions MIN. TYP. MAX. Unit
Resolution REs 24V<AVDD<36V 8 12 bit
1.8V<AVDD<36V 8 10 Note 1
16V<AVDD=<36V 8 Note 2
Overall error Note 3 AINL 12-bit resolution 24V<AVDD<36V 7.5 LSB
10-bit resolution 1.8V<AVDD<36V 5.5
8-bit resolution 16 V=<A/WDD=<36V 3.0
Conversion time tCONV ADTYP =0, 24V <AVDD<36V 3375 us
12-bit resolution
ADTYP =0, 1.8V<AVDD<36V 6.75
10-bit resolution Note 1
ADTYP =0, 1.6 V<AVDD=<36V
8-bit resolution Note 2 135
ADTYP =1, 24V<AVDD=<36V 2.5625
8-bit resolution 1.8V <AVDD<3.6V 5.125
1.6 V<AVDD<3.6V 10.25
Zero-scale error Note 3 Ezs 12-bit resolution 24V<AVDD<3.6V 16.0 LSB
10-bit resolution 1.8V=<AVDD=<36V 5.0
8-bit resolution 16 V<AVDD=<36V 2.5
Full-scale error Note 3 EFs 12-bit resolution 24V<AVDD=<36V 6.0 LSB
10-bit resolution 1.8V<AVDD<36V 5.0
8-bit resolution 16V=<AVDD=<36V 2.5
Integral linearity error ILE 12-bit resolution 24V<AVDD=<36V +3.0 LSB
Note 3 10-bit resolution 1.8V<AVDD<3.6V +2.0
8-bit resolution 16 V<AVDD<36V 1.5
Differential linearity error | DLE 12-bit resolution 24V <AVDD=36V +2.0 LSB
Note 3 10-bit resolution 1.8V<AVDD<3.6V +2.0
8-bit resolution 16V=<AVDD=<36V 1.5
Analog input voltage VAIN ANIO to ANI6 0 AVDD \%

Note 1. Cannot be used for lower 2 bit of ADCR register

Note 2. Cannot be used for lower 4 bit of ADCR register

Note 3. Excludes quantization error (+1/2 LSB).

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)

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

Iltems Symbol Conditions MIN. | TYP. | MAX. | Unit
Input leakage ILIH1 P00 to P07, P10 to P17, P20 to P27, | VI= VDD 1 MA
current, high P30 to P37, P40 to P46, P50 to P57,

P60, P61, P70 to P77, P80 to P83,
P125 to P127, P137,
P140 to P143, RESET

ILIH2 P20, P21, P140 to P143 VI =VDD 1 HA
ILIH3 P121 to P124 (X1, X2, EXCLK, XT1, [VI=VDD | In input port or 1 uA
XT2, EXCLKS) external clock input
In resonator 10 uA
connection
ILIH4 P150 to P156 VI = AVDD 1 MA
Input leakage ILiLt P00 to P07, P10 to P17, P20 to P27, |Vi=Vss -1 uA
current, low P30 to P37, P40 to P46, P50 to P57,

P60, P61, P70 to P77, P80 to P83,
P125 to P127, P137,
P140 to P143, RESET

ILiL2 P20, P21, P140 to P143 VI=Vss -1 WA
ILIL3 P121 to P124 (X1, X2, EXCLK, XT1, |VI=Vss |Ininput port or -1 MA
XT2, EXCLKS) external clock input
In resonator -10 MA
connection
ILIL4 P150 to P156 VI = AVss -1 uA
On-chip pull-up | Ru1 P00 to P07, P10 to P17, P20 to P27, [VI=Vss [24V<VpD<36V | 10 20 100 kQ
resistance P30 to P37, P50 to P57, P70 to P77,
P140 to P143, P125 to P127
Ru2 P40 to P46, P80 to P83 Vi=Vss 10 20 100 kQ

Remark  Unless specified otherwise, the characteristics of alternate-function pins are the same as those of the port pins.
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RL78/L1C 3. ELECTRICAL SPECIFICATIONS (G: INDUSTRIAL APPLICATIONS TA = -40 to +105°C)
3.4 AC Characteristics
3.41 Basic operation
(TA =-40 to +105°C,2.4V<AVDD=VDD=<3.6 V,Vss=0V) (1/2)
ltems 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
execution time) operation HS
Subsystem clock (fsuB) operation 24V<VDD<36V 285 305 | 313 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
External main system | fEX 27V<VDD<36V 1.0 20.0 | MHz
clock frequency 24V<VDD<27V 1.0 16.0 | 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
tEXHS, 13.7
us
tExLs
TIOO to TIO7 input tTIH, 1/fMcK + ns
high-level width, tTIL 10
low-level width

Remark

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

(TA =-40 to +105°C,2.4V<AVDD=VDD=<3.6 V,Vss=0V) (2/2)
Items Symbol Conditions MIN. | TYP. | MAX. | Unit

TOO0O0 to TO07, TKBOOO, fro HS (high-speed main) mode |2.7V<VDD<3.6V 8 MHz
TKBOO01, TKBO10, TKBO11, 24V<VDD<27V ) MHz
TKBO20, TKBO21

output frequency

PCLBUZ0, PCLBUZ1 output frcL HS (high-speed main) mode |[2.7V<VDD<3.6V 8 MHz
frequency 24V<VDD<27V 8 | MHz
Interrupt input high-level width, | tINTH, INTPO to INTP7 24V=<VpD<36V 1 us
low-level width tINTL

Key interrupt input low-level tKR 24V <sVDD<36V 250 ns
width

TMKB2 forced output stop input | tiHR INTPO to INTP7 fcLk > 16 MHz 125 ns
high-level width fcLK < 16 MHz 2 foLk
RESET low-level width tRSL 10 Hs
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RL78/L1C 3. ELECTRICAL SPECIFICATIONS (G: INDUSTRIAL APPLICATIONS TA = -40 to +105°C)

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

(212)
HS (high-speed main) Mode
Parameter Symbol Conditions Unit
MIN. MAX.
Transfer rate Note 2 Transmission | 2.7V <VDD<3.6V, Note 1 bps
23V<sVb=<27V
Theoretical value of the maximum transfer rate 1.2 Note 2 Mbps
Cb =50 pF, Rb =2.7 kQ, Vb =2.3V
1.8V<VDD<33YV, Notes 3, 4 bps
16V<sVb<s20V
Theoretical value of the maximum transfer rate 0.43 Note 5 Mbps
Cb=50pF, Rb=55kQ,Vb=1.6V
Note 1.

The smaller maximum transfer rate derived by using fMCk/6 or the following expression is the valid maximum transfer rate.
Expression for calculating the transfer rate when 2.7V <VbD<3.6Vand23V<Vb<27V

1
Maximum transfer rate = [bps]

{-CbXRbXIn(1-£)}><3
Vb

! - {-CoxRpxIn(1- 20 %
Transfer rate x 2 Vb

Baud rate error (theoretical value) =

x 100 [%]
_r ) 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. Use it with VDD = Vb.

Note 4. The smaller maximum transfer rate derived by using fMCk/6 or the following expression is the valid maximum transfer rate.
Expression for calculating the transfer rate when 2.4V <Vbp<3.3Vand1.6V<Vb<20V
1
Maximum transfer rate = [bps]
{-CbXRbXIn(1-£ N x3
Vb
! - {CoxRoxIn(1- 15 »
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 5. This value as an example is calculated when the conditions described in the “Conditions” column are met.
Refer to Note 4 above to calculate the maximum transfer rate under conditions of the customer.
Caution  Select the TTL input buffer for the RxDq pin and the N-ch open drain output (VDD tolerance) mode for the TxDq
pin by using port input mode register g (PIMg) and port output mode register g (POMg). For ViH and VIL, see the
DC characteristics with TTL input buffer selected.
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RL78/L1C 3. ELECTRICAL SPECIFICATIONS (G: INDUSTRIAL APPLICATIONS TA = -40 to +105°C)

(6) Communication at different potential (1.8 V, 2.5 V) (CSI mode) (master mode, SCKp... internal clock

output)
(TA = -40 to +105°C,2.4V<VDD<3.6 V,Vss=0V) (2/2)
HS (high-speed main)
Parameter Symbol Conditions Mode Unit
MIN. MAX.

Slp setup time (to SCKpft) Note 1 tsIK1 27V<VDD<36V,23V<Vbs27YV, 354 ns
Cb =30 pF, Ro =2.7 kQ

24V<VpD<33V,1.6V<sVpbs20VNote3 958 ns
Cb =30 pF, Ro =5.5 kQ

Slp hold time (from SCKpt) Note 1 tksI1 27V<sVDD<36V,23V<Vb=<27YV, 38 ns
Cb =30 pF, Ro =2.7 kQ

24V<VDpD<3.3V,1.6V<Vp<2.0V Note3 38 ns
Cb =30 pF, Ro =5.5 kQ

Delay time from SCKp| to SOp output Note 1 tkso1 27V=sVDD<36V,23V=sVb=s27YV, 390 ns
Cb =30 pF, Ro = 2.7 kQ

24V<sVbD<3.3V,1.6V<Vpb<20VNote3, 966 ns
Cb =30 pF, Ro =5.5 kQ

Slp setup time (to SCKp|) Note 2 tsIK1 27V=VDD<36V,23VsVb<27YV, 88 ns
Cb =30 pF, Ro =2.7 kQ

24V<VDD<3.3V,1.6V<Vb<20V Note3 220 ns
Cb =30 pF, Ro =5.5 kQ

Slp hold time (from SCKp|) Note 2 tksI1 27V<VDD<36V,23V<sVbs27YV, 38 ns
Cb =30 pF, Ro = 2.7 kQ

24V<VpD<3.3V,1.6V<Vb<2.0VNote3, 38 ns
Cb =30 pF, Ro =5.5 kQ

Delay time from SCKp? to SOp output Note 2 tkso1 27V<sVDD<36V,23VsVb<27V, 50 ns
Cb =30 pF, Ro =2.7 kQ

24V<sVbD<33V,1.6V<Vb<20VNote3 50 ns
Cb =30 pF, Ro = 5.5 kQ

Note 1. When DAPmn = 0 and CKPmn = 0, or DAPmn =1 and CKPmn = 1.
Note 2. When DAPmn = 0 and CKPmn = 1, or DAPmn =1 and CKPmn = 0.
Note 3. Use it with VDD = Vb.

Caution  Select the TTL input buffer for the Sip pin and the N-ch open drain output (VDD tolerance) 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

VIL, see the DC characteristics with TTL input buffer selected.

(Remarks are listed on the next page.)
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RL78/L1C 3. ELECTRICAL SPECIFICATIONS (G: INDUSTRIAL APPLICATIONS TA = -40 to +105°C)

3.8 LCD Characteristics

3.8.1 Resistance division method

(1) Static display mode
(TA = -40 to +105°C, VL4 (MIN.) VDD < 3.6 V, Vss =0 V)
Parameter Symbol Conditions MIN. TYP. MAX. Unit

LCD drive voltage Via 2.0 VDD \Y

(2) 1/2 bias method, 1/4 bias method
(TA = -40 to +105°C, VL4 (MIN.) VDD =3.6 V, Vss =0 V)
Parameter Symbol Conditions MIN. TYP. MAX. Unit

LCD drive voltage Vi 2.7 VDD \Y

(3) 1/3 bias method
(TA = -40 to +105°C, VL4 (MIN.) VDD < 3.6 V, Vss =0 V)

Parameter Symbol Conditions MIN. TYP. MAX. Unit
LCD drive voltage VL4 2.5 VDD Vv
RO1DS0192EJ0220 Rev.2.20 RENESAS Page 139 of 147

Dec 28, 2017



RL78/L1C 4. PACKAGE DRAWINGS

4.3 100-pin products

R5F110PEAFB, R5F110PFAFB, R5F110PGAFB, RSF110PHAFB, R5F110PJAFB
R5F111PEAFB, R5F111PFAFB, R5F111PGAFB, R5F111PHAFB, R5F111PJAFB
R5F110PEGFB, R5F110PFGFB, R5F110PGGFB, R5F110PHGFB, R5F110PJGFB
R5F111PEGFB, R5F111PFGFB, R5F111PGGFB, R5F111PHGFB, R5F111PJGFB

JEITA Package Code [ RENESAS Code | Previous Code [ MASS[Typ.] |
P-LFQFP100-14x14-0.50 | PLQPO100KB-A | 100P6Q-A/ FP-100U / FP-100UV | 069 |
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