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RL78/L1C 1. OUTLINE

1.2 Ordering Information

Products with USB

Pin Fields of
Pack: le Part N
Count ackage Application Orderable Part Number
80 pins | 80-pin plastic A R5F110MEAFB#30, R5F110MFAFB#30, R5F110MGAFB#30, R5F110MHAFB#30, R5F 110MJAFB#30
LFQFP R5F110MEAFB#50, R5F110MFAFB#50, R5SF110MGAFB#50, R5F110MHAFB#50, R5F 110MJAFB#50
(12 x 12 mm,
0.5 mm pitch) G R5F110MEGFB#30, R5F110MFGFB#30, R5F110MGGFB#30, R5F 110MHGFB#30, R5F110MJGFB#30
R5F110MEGFB#50, R5F 110MFGFB#50, R5F 110MGGFB#50, R5F 110MHGFB#50, R5F110MJGFB#50
85 pins | 85-pin plastic A R5F110NEALA#UO, R5F110NFALA#UO, R5F110NGALA#UO, R5F110NHALA#UO, R5F110NJALA#UO
VFLGA R5F110NEALA#WO0, R5F110NFALA#WO0, R5F 110NGALA#WO0, R5F 110NHALA#WO0, R5F110NJALA#WO
(7 x 7 mm,
0.65 mm pitch) G R5F110NEGLA#UO, R5F110NFGLA#UO, R5F110NGGLA#UO, R5F 110NHGLA#UO, R5F110NJGLA#UO
R5F110NEGLA#WO0, R5F 110NFGLA#WO0, R5F110NGGLA#WO0, R5F110NHGLA#WO0, R5F 110NJGLA#WO
100 pins | 100-pin plastic A R5F110PEAFB#30, R5F 110PFAFB#30, R5F110PGAFB#30, R5F110PHAFB#30, R5F110PJAFB#30
LFQFP R5F110PEAFB#50, R5F 110PFAFB#50, R5F110PGAFB#50, R5F110PHAFB#50, R5F110PJAFB#50
14 x 14 mm,
E) 5 mm pitch) G R5F110PEGFB#30, R5F110PFGFB#30, R5F110PGGFB#30, R5F110PHGFB#30, R5F 110PJGFB#30
' R5F110PEGFB#50, R5F110PFGFB#50, R5F110PGGFB#50, R5F110PHGFB#50, R5F 110PJGFB#50
Products without USB
Pi Fiel f
n Package |elds (_) Orderable Part Number
Count Application
80 pins | 80-pin plastic A R5F111MEAFB#30, R5F 111MFAFB#30, R5F 111MGAFB#30, R5F111MHAFB#30, R5F 111MJAFB#30
LFQFP R5F111MEAFB#50, R5F 111MFAFB#50, R5F 111MGAFB#50, R5F 111MHAFB#50, R5F 111MJAFB#50
(12 x 12 mm,
0.5 mm pitch) G R5F111MEGFB#30, R5F 111MFGFB#30, R5F 111MGGFB#30, R5F 111MHGFB#30, R5F 111MJGFB#30
R5F111MEGFB#50, R5F 111MFGFB#50, R5F 111MGGFB#50, R5F 111MHGFB#50, R5F 111MJGFB#50
85 pins | 85-pin plastic A R5F111NEALA#UO, R5F111NFALA#UO, R5F111NGALA#UO, R5F111NHALA#UO, R5F111NJALA#UO
VFLGA R5F111NEALA#WO0, R5F 111NFALA#WO0, R5F111NGALA#WO0, R5F111NHALA#WO, R5F111NJALA#WO
(7 x 7 mm,
0.65 mm pitch) G R5F111NEGLA#UO, R5F 111NFGLA#UO, R5F111NGGLA#UO, R5F 111NHGLA#UO, R5F111NJGLA#UO
R5F111NEGLA#WO0, R5F111NFGLA#WO0, R5F 111NGGLA#WO0, R5F111NHGLA#WO0, R5F111NJGLA#WO0
100 pins | 100-pin plastic A R5F111PEAFB#30, R5F111PFAFB#30, R5F111PGAFB#30, R5F111PHAFB#30, R5F111PJAFB#30
LFQFP R5F111PEAFB#50, R5F111PFAFB#50, R5F 111PGAFB#50, R5F111PHAFB#50, R5F111PJAFB#50
14 x 14 mm,
é 5 mm pitch) G R5F111PEGFB#30, R5F111PFGFB#30, R5F111PGGFB#30, R5F 111PHGFB#30, R5F111PJGFB#30

R5F111PEGFB#50, R5F111PFGFB#50, R5F111PGGFB#50, R5F111PHGFB#50, R5F111PJGFB#50
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1.5.3 100-pin products (with USB)
TIMER ARRAY .
UNITO (8 ch) - PORT 0 K B> P00 to PO7
TI00/To00 '_ - PORT 1 K B> P10 to P17
TIO1/TO01 =— ch1
- PORT 2 K B> P20 to P27
TI02/TO02 =— ch2
- PORT 3 K B> P30 to P37
TI03/TO03 =— ch3
C> - PORT 4 K 7> P40 to P46
TI04/TO04 =— ch4
<EI ANI2 to ANIG - PORT 5 K B> P50 to P57
TI05/TO05 =— chs
K=Y AID CONVERTER CE AN6 o ANIZY - PORT 6 K= Peo, P61
TI0B/TO06 =— ch6 . AVaesslANIO
le————— AVrerw/ANI1 - PORT 7 (8> P70 to P77
TIO7/TO07 =— ch7
(3 12510 P127
RL78 CPU CORE - PORT 12 ©
REMOOUT =—— REMOTE CARRIER CODE FLASH MEMORY (T P12110P124
MULTIPLIER &
DIVIDER, PORT 13 P130
MULITIPLY- P137
B0 TIMERKB2.0 K= ACCUMULATOR DATA FLASH MEMORY
O - PORT 14 (2> P140to P143
e TMERKB2_1 K=
TKBO20 PORT 15 P150 to P156
TKBO21 TIMER KB2_2 - @
() KkevReturn KB KROtoKR7
o | v Koo
WATCHDOG K2 RAM
TIMER POWER ON RESET/ P
OR/LVD
VOLTAGE CONTROL
[OW-SPEED 12- BIT INTERVAL DETECTOR
ON-CHIP  |—= K
TIMER
OSCILLATOR | | | ‘
REAL-TIME AVoo, AVss, TOOLRXD,
RTCTHZ =—] CLOCK = Vooo, Vss, TOOLTXD (| RESET CONTROL
Voor  Vsst
SERIAL ARRAY (=M on-cHIP DEBUG TOOLO
UNITO (4 ch)
UARTO SYSTEM
ixgg N CONTROL  |—— RESET
xD0 -—1— -
HIGH-SPEED X1
RxD1——rp ON-CHIP | |+—— X2/EXCLK
D1 =] UARTI KN reoERAL <~ SDAAO OSCILLATOR XT1
SCK00 INTERFACE IICAO la—s SCLAO XT2/EXCLKS
100 csloo K=
SO00=—1— BUZZER OUTPUT boLBUZO R
SCK10=—+
Kr=-=c-omcoo- = . REGC
S0 —t»] csio CLOCK OUTPUT PCLBUZ1 REGULATOR
S010 CONTROL
INTERRUPT
SCLOQ =— o
ficoo ~- KE] INTPO o INTP7
SDA0O <— (| DATA TRANSFER CONTROL
SCL10=—] o1 CONTROL ANGO
SDA10 «— K> D/IACONVERTER ANOT
(| EVENTLINK
SERIAL ARRAY CONTROLLER COMPARATOR
UNIT1 (4 ch) (2ch)
RxD2 —| - BCD —— VCOUTO
TXD2 =— UART2 ADJUSTMENT IVCMPO
RxD3 s K= - IVREFO
TXD3 =-—1 USB VOLTAGE | o vcouTt
AR — _ NREF1
120 —1= Csl20 IVREF1
S020=—7 Urecc
SCK30 =+—1+
S130 — = CSI30 le— UDP
S030=—7 <:> usB le— UDM
SCL20+ 11C20 le—— UV
SDA20 =— BUs
SCL30=—
SDA30 <— ic30
SEGO to SEG55 55 LCD
CONTROLLER/
COMO to COM7 {8 DRIVER
V1 to Ve —— RAM SPACE
CAPH — FOR LCD DATA
CAPL —
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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)

(3) During communication at same potential (CSI mode) (master mode, SCKp... internal clock output)
(TA = -40 to +85°C,1.6 V=VDD<3.6 V,Vss=0V)

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

SCKp cycle time tKCY1 | eyt = fou/a | 27 VS VDD <36V 167 500 1000 ns

24V<VDD<3.6V 250 500 1000 ns

18V=sVbD=<36V — 500 1000 ns

16V=<VDD=<36V — — 1000 ns

SCKp high-/ tkH1, [2.7V<VDD<3.6V tkcy1/2 - 18 tkcy1/2 - 50 tkcy1/2 - 50 ns

low-level width W T2 4v<VDD=36V tKeY1/2 - 38 tKCY1/2 - 50 tKCY1/2 - 50 ns

18V<VDD=<3.6V — tkey1/2 - 50 tkcy1/2 - 50 ns

16V=<VDD=<36V — — tkcy1/2 - 100 ns

Slp setup time tSIK1 [27V<VDD<36V 44 110 110 ns

(to SCKpt) Note 1 24V<VDD<36V 75 110 110 ns

18V=<VDD=<36V — 110 110 ns

16V=<VDD=36V — — 220 ns

Slp hold time tksi1 [24V<VDD<36V 19 19 19 ns

(from SCKpt) Note 2 18V <VDD<3.6V — 19 19 ns

16V=sVDD=36V — — 19 ns

Delay time from tkso1 | C = 30 pF 27V<VDD<36V 25 50 50 ns

SCKp/ to SOp output Note 4 24V<VDD<36V 25 50 5 | ns
Note 3

18V=sVbD=<36V — 50 50 ns

16V=<VDD<36V — — 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
SCKp?1” 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 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)

(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)
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 (+) = AVDD
Reference voltage (-) = AVss

Reference voltage (+) = Internal reference
voltage
Reference voltage (-) = AVss

High-accuracy channel; ANIO to ANI6
(input buffer power supply: AVDD)

Refer to 2.6.1 (1).
Refer to 2.6.1 (2).

Refer to 2.6.1 (3). Refer to 2.6.1 (6).

Standard channel; ANI16 to ANI21
(input buffer power supply: VDD)

Refer to 2.6.1 (4). Refer to 2.6.1 (5).

Internal reference voltage,
Temperature sensor output voltage

Refer to 2.6.1 (4). Refer to 2.6.1 (5).

(1) When reference voltage (+) = AVREFP/ANIO (ADREFP1 = 0, ADREFPO = 1), reference voltage (-) =
AVREFM/ANI1 (ADREFM = 1), target for conversion: ANI2 to ANI6

(TA = -40 to +85°C, 2.4 V < AVREFP < AVDD = VDD £ 3.6 V, Vss = 0 V, AVss = 0 V, reference voltage (+) = AVREFP,
reference voltage (-) = AVREFM = 0 V, HALT mode)

Parameter Symbol Conditions MIN. TYP. MAX. Unit
Resolution REs 12 bit
Overall error Notes 1, 2,3 AINL 12-bit resolution +1.7 3.3 LSB
Conversion time tCONV ADTYP = 0, 12-bit resolution 3.375 us
Zero-scale error Notes 1,2, 3 Ezs 12-bit resolution +1.3 3.2 LSB
Full-scale error Notes 1,2, 3 EFs 12-bit resolution +0.7 +2.9 LSB
Integral linearity error Notes 1,2, 3 ILE 12-bit resolution 1.0 1.4 LSB
Differential linearity error Notes 1,2, 3 DLE 12-bit resolution 0.9 1.2 LSB
Analog input voltage VAIN 0 AVREFP \%

Note 1. TYP. Value is the average value at AVDD = AVREFP = 3 V and TA = 25°C. MAX. value is the average value +30 at
normalized distribution.

Note 2. These values are the results of characteristic evaluation and are not checked for shipment.

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

Caution 1. Route the wiring so that noise will not be superimposed on each power line and ground line, and insert a
capacitor to suppress noise.
In addition, separate the reference voltage line of AVREFP from the other power lines to keep it free from the
influences of noise.

Caution 2. During A/D conversion, keep a pulse, such as a digital signal, that abruptly changes its level from being input to

or output from the pins adjacent to the converter pins and P150 to P156.
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RL78/L1C 3. ELECTRICAL SPECIFICATIONS (G: INDUSTRIAL APPLICATIONS TA = -40 to +105°C)

3.2 Oscillator Characteristics

3.21 X1 and XT1 oscillator characteristics

(TA = -40 to +105°C, 2.4V =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
XT1 clock oscillation frequency Crystal resonator 32 32.768 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 3. ELECTRICAL SPECIFICATIONS (G: INDUSTRIAL APPLICATIONS TA = -40 to +105°C)

3.2.2  On-chip oscillator characteristics

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

Oscillators Parameters Conditions MIN. | TYP. | MAX. | Unit
High-speed on-chip oscillator fHOCO 1 24 MHz
clock frequency Notes 1, 2
High-speed on-chip oscillator -20 to +85°C -1.0 +1.0 %
clock frequency accuracy -40 to -20°C -1.5 +1.5 %

+85 to +105°C -2.0 +2.0 %
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 0 to 2 of the
HOCODIV register.

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

3.2.3 PLL oscillator characteristics

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

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 frPLL 48.00 MHz
Note Indicates only oscillator characteristics. Refer to AC Characteristics for instruction execution time.
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RL78/L1C 3. ELECTRICAL SPECIFICATIONS (G: INDUSTRIAL APPLICATIONS TA = -40 to +105°C)

Note 1. Current flowing to VDD.
Note 2. When high speed on-chip oscillator and high-speed system clock are stopped.
Note 3. Current flowing only to the real-time clock 2 (excluding the operating current of the low-speed on-chip oscillator and the

XT1 oscillator). The supply current of the RL78 microcontrollers is the sum of the values of either IDD1 or IDD2, and IRTC,
when the real-time clock 2 operates in operation mode or HALT mode. When the low-speed on-chip oscillator is selected,
IFIL should be added. IDD2 subsystem clock operation includes the operational current of the real-time clock 2.

Note 4. Current flowing only to the 12-bit interval timer (excluding the operating current of the low-speed on-chip oscillator and
the XT1 oscillator). The supply current of the RL78 microcontrollers is the sum of the values of either IbD1 or IDD2, and
ITMKA, when the 12-bit interval timer operates in operation mode or HALT mode. When the low-speed on-chip oscillator is
selected, IFIL should be added. IDD2 subsystem clock operation includes the operational current of the 12-bit interval

timer.

Note 5. Current flowing only to the watchdog timer (including the operating current of the low-speed on-chip oscillator). The
current value of the RL78 microcontrollers is the sum of IbD1, IDD2 or IDD3 and IwDT when the watchdog timer operates in
STOP mode.

Note 6. Current flowing only to the A/D converter. The supply current of the RL78 microcontrollers is the sum of IDD1 or IDD2 and

IADC, IAVREF, IADREF when the A/D converter operates in an operation mode or the HALT mode.

Note 7. Current flowing to the AVDD.

Note 8. Current flowing from the reference voltage source of A/D converter.

Note 9. Operation current flowing to the internal reference voltage.

Note 10.  Current flowing to the AVREFP.

Note 11.  Current flowing only to the D/A converter. The current value of the RL78 microcontrollers is the sum of IDD1 or IDD2 and
IDA when the D/A converter operates in an operation mode or the HALT mode.

Note 12.  Current flowing only to the comparator circuit. The current value of the RL78 microcontrollers is the sum of IDD1, IDD2 or
IDD3 and IcMP when the comparator circuit operates in the Operating, HALT or STOP mode.

Note 13.  Current flowing only to the LVD circuit. The current value of the RL78 microcontrollers is the sum of IDD1, IDD2 or IDD3 and
ILvi when the LVD circuit operates in the Operating, HALT or STOP mode.

Note 14.  Current flowing only during self-programming.

Note 15.  Current flowing only during data flash rewrite.

Note 16.  For shift time to the SNOOZE mode, see 23.3.3 SNOOZE mode in the RL78/L1C User’s Manual..

Note 17.  Current flowing only to the LCD controller/driver (VDD pin). The current value of the RL78 microcontrollers is the sum of
the LCD operating current (ILcD1, ILCD2 or ILCcD3) to the supply current (IDD1, or IDD2) when the LCD controller/driver
operates in an operation mode or HALT mode. Not including the current that flows through the LCD panel.

Note 18. Not including the current that flows through the external divider resistor divider resistor.

Note 19.  Current flowing to the UVBUS.

Note 20. Including the operating current when fPLL = 48 MHz.

Note 21. Including the current supplied from the pull-up resistor of the UDP pin to the pull-down resistor of the host device, in
addition to the current consumed by this MCU during the suspended state.

Remark 1. fiL: Low-speed on-chip oscillator clock frequency

Remark 2. fsuB: Subsystem clock frequency (XT1 clock oscillation frequency)
Remark 3. fcLk: CPU/peripheral hardware clock frequency

Remark 4. Temperature condition of the TYP. value is TA = 25°C
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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)

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

(TA = -40 to +105°C, 2.4 V< VDD < 3.6 V, Vss =0 V) (112)
HS (high-speed main) Mode
Parameter Symbol Conditions Unit
MIN. MAX.
Transfer rate Notes 1,2 Reception | 2.7V <VDD<3.6, fmck/12 Note 1 bps

23V<sVbs27V

Theoretical value of the maximum transfer rate 2.0 Mbps
fmck = foik Note 4

1.8V<VDD<3.3V, fMck/12 Notes 1,2,3 | bps
16V<Vbs20V

Theoretical value of the maximum transfer rate 1.3 Mbps
fmck = foLk Note 4

Note 1. Transfer rate in the SNOOZE mode is 4,800 bps only.
Note 2. Use it with VDD 2 Vb.

Note 3. The following conditions are required for low voltage interface.
24V<VDD<27V: MAX. 2.6 Mbps
Note 4. The maximum operating frequencies of the CPU/peripheral hardware clock (fCLK) are:

HS (high-speed main) mode: 24 MHz (2.7 V <VDD<3.6 V)
16 MHz (24V <VDD<3.6V)

Caution  Select the TTL input buffer for the RxDq pin and the N-ch open drain output (VDD tolerance) mode for the TxDq
pin by using port input mode register g (PIMg) and port output mode register g (POMg). For ViH and VIL, see the
DC characteristics with TTL input buffer selected.

Remark 1. Vb[V]: Communication line voltage

Remark 2. 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))
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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)

(8) Communication at different potential (1.8 V, 2.5 V) (simplified 12C mode)
(TA =-40 to +105°C,2.4V <VDD < 3.6 V,Vss=0V)

HS (high-speed main) Mode

Parameter Symbol Conditions Unit
MIN. MAX.

SCLr clock frequency fscL 27V<VDD<36V,23V=sVb<27V, 400 Note 1 kHz
Cb =50 pF, Rb = 2.7 kQ
27V<sVDD<36V,23V=sVb<27YV, 100 Note 1 kHz
Cb =100 pF, Rb = 2.7 kQ
24V<VbD<33V,1.6V<sVb<20VNote2 100 Note 1 kHz
Cb =100 pF, Rb = 5.5 kQ

Hold time when SCLr = “L” tLow 27V<VDD<3.6V,23V<sVb<27YV, 1200 ns
Cb =50 pF, Rb = 2.7 kQ
27V<VDD<3.6V,23V<Vb<27V, 4600 ns

Cb =100 pF, Rb = 2.7 kQ

24V<sVbD<33V,1.6V<Vb<20VNote2 4650 ns
Cb =100 pF, Rb = 5.5 kQ

Hold time when SCLr = “H” tHIGH 27VsVDD<36V,23V<sVb<27YV, 500 ns
Cb =50 pF, Rb = 2.7 kQ

27V<sVDD<36V,23V<sVb<27YV, 2400 ns
Cb =100 pF, Rb = 2.7 kQ

24V<VbD<3.3V,1.6V<Vb<20VNote2 1830 ns
Cb =100 pF, Rb = 5.5 kQ

Data setup time (reception) tSU:DAT [2.7V<VDD<3.6V,23V<Vb<27YV, 1/fMCK + 340 Note 3 ns
Cb =50 pF, Rb = 2.7 kQ

27V<VDD<36V,23VsVb<27V, 1/fMCK + 760 Note 3 ns
Cb =100 pF, Rb = 2.7 kQ

24V<VbD<33V,1.6V<Vb<20VNote2 | q/fiuck + 570 Note 3 ns
Cb =100 pF, Rb = 5.5 kQ

Data hold time (transmission) tHD:DAT | 2.7V <VDD<36V,23V<sVb<27V, 0 770 ns
Cb =50 pF, Rb = 2.7 kQ

27V<sVDD=<36V,23V=sVb<27YV, 0 1420 ns
Cb =100 pF, Rb = 2.7 kQ

24V<VpD<3.3V,1.6V<Vb<20VNote2, 0 1215 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 fMcK 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 3. ELECTRICAL SPECIFICATIONS (G: INDUSTRIAL APPLICATIONS TA = -40 to +105°C)

Timing of UDP and UDM

UDP
£ 90% 90% Y
V/cRrs (Crossover voltage)
10% 10%
ubMm
R tF

(2) BC standard
(TA = -40 to +105°C, 4.35V < UVBUS £5.25V,24V <VDD<3.6 V,Vss =0 V)

Parameter Symbol Conditions MIN. TYP. MAX. Unit
UsB UDP sink current IDP_SINK 25 100 175 MA
standard UDM sink current IDM_SINK 25 100 175 pA
BC12 DCD source current IDP_SRC 7 10 13 MA
Data detection voltage VDAT_REF 0.25 0.325 0.4 \%
UDP source voltage VDP_SRC | Output current 250 pA 0.5 0.6 0.7 \%
UDM source voltage VDM_SRC | Output current 250 pA 0.5 0.6 0.7 \%
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RL78/L1C 3. ELECTRICAL SPECIFICATIONS (G: INDUSTRIAL APPLICATIONS TA = -40 to +105°C)

(4) When reference voltage (+) = AVDD (ADREFP1 = 0, ADREFPO = 0), reference voltage (-) = AVss (ADREFM =
0), conversion target: ANI16 to ANI21, internal reference voltage, temperature sensor output voltage

(TA = -40 to +105°C,2.4V <VDD<3.6 V,24V<AVDD=VDD < 3.6 V, Vss =0V, AVss = 0 V, Reference voltage (+)
= AVDD, Reference voltage (-) = AVss = 0)

Parameter Symbol Conditions MIN. TYP. MAX. Unit
Resolution REs 24V <AVDD<36V 8 12 bit
Overall error Note 1 AINL 12-bit resolution 24V<AVDD<36V +8.5 LSB
Conversion time tCONV ADTYP =0, 24V <AVDD<36V 4125 us

12-bit resolution
Zero-scale error Note 1 Ezs 12-bit resolution 24V <AVDD=<3.6V +8.0 LSB
Full-scale error Note 1 EFs 12-bit resolution 24V <AVDD<36V +8.0 LSB
Integral linearity error Note 1 | [LE 12-bit resolution 24V<AVDD=36V +3.5 LSB
Differential linearity error DLE 12-bit resolution 24V<AVDD<36V +2.5 LSB
Note 1
Analog input voltage VAIN 0 AVDD \%
Internal reference voltage VBGR 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)

(5) When reference voltage (+) = Internal reference voltage (1.45 V) (ADREFP1 = 1, ADREFPO = 0), reference

voltage (-) = AVss (ADREFM = 0), conversion target: ANIO to ANI6, ANI16 to ANI21

(TA = -40 to +105°C,2.4V<VDD<3.6V,2.4V <VDD, 2.4V <AVDD =VDD, Vss=0V, AVss =0V,
Reference voltage (+) = internal reference voltage, Reference voltage (-) = AVss = 0 V, HS (high-speed main) mode)

Parameter Symbol Conditions MIN. ‘ TYP. ‘ MAX. Unit
Resolution REs 8 bit
Conversion time tconv 8-bit resolution 16.0 us
Zero-scale error Note Ezs 8-bit resolution +4.0 LSB
Integral linearity error Note ILE 8-bit resolution +2.0 LSB
Differential linearity error Note | DLE 8-bit resolution 2.5 LSB
Reference voltage (+) AVREF(+) | = Internal reference voltage (VBGR) 1.38 1.45 1.5 Vv
Analog input voltage VAIN 0 VBGR \Y

Note

Caution

3.6.2

Excludes quantization error (+1/2 LSB).

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

(TA = -40 to +105°C,2.4V <VDD £ 3.6 V, Vss =0 V (HS (high-speed main) mode))

Temperature sensor, internal reference voltage output characteristics

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 output voltage that 36 mV/C

depends on the temperature
Operation stabilization wait time tamp 10 us
3.6.3  D/A converter characteristics
(TA =-40 to +105°C,2.4V<VDD<3.6 V,Vss=0V)

Parameter Symbol Conditions MIN. TYP. MAX. Unit
Resolution REs 8 bit
Overall error AINL Rload =4 MQ 24V<VpD<36V +2.5 LSB

Rload = 8 MQ 24V<VDD<36V 2.5 LSB
Settling time tSET Cload = 20 pF 27V<VpD<36V 3 us
24V <\VDD<27V 6 us
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RL78/L1C 4. PACKAGE DRAWINGS

4.2 85-pin products

R5F110NEALA, R5F110NFALA, RSF110NGALA, R5F110NHALA, R5F110NJALA
R5F111NEALA, R5F111NFALA, R5F111NGALA, R5F111NHALA, R5F111NJALA
R5F110NEGLA, R5F110NFGLA, R5F110NGGLA, R5F110NHGLA, R5F110NJGLA
R5F111NEGLA, R5F111NFGLA, R5F111NGGLA, R5F111NHGLA, R5F111NJGLA

JEITA Package code RENESAS code Previous code MASS(TYP.)[g]

P-VFLGA85-7x7-0.65 PVLGOO085JA-A P85FC-65-BN4 0.1

c
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REVISION HISTORY

RL78/L1C Datasheet

Description
Rev. Date
Page Summary
0.01 Oct 15, 2012 — First Edition issued
1.00 | Nov 18, 2013 1,2 Modification of 1.1 Features
3,4 Modification of 1.2 Ordering Information
5t08 Modification of package type in 1.3 Pin Configuration (Top View)
14 to 17 | Modification of vectored interrupt sources in 1.6 Outline of Functions
14 to 17 | Modification of operating ambient temperature in 1.6 Outline of Functions
19to 21 | Modification of description in tables in 2.1 Absolute Maximum Ratings
22,23 Modification of description in 2.2 Oscillator Characteristics
25 Modification of low-level output current in 2.3.1 Pin characteristics
26 Modification of error of high-level input voltage conditions in 2.3.1 Pin
characteristics
26 Modification of error of low-level input voltage conditions in 2.3.1 Pin
characteristics
27 Modification of low-level output voltage in 2.3.1 Pin characteristics
28 Modification of error of internal pull-up resistor conditions in 2.3.1 Pin
characteristics
29 to 34 | Modification of 2.3.2 Supply current characteristics
35, 36 Modification of 2.4 AC Characteristics
37,38 Addition of minimum instruction execution time during main system clock
operation
411063 |Addition of LS mode and LV mode characteristics in 2.5.1 Serial array unit
64 to 66 | Addition of LS mode and LV mode characteristics in 2.5.2 Serial interface 1ICA
67, 68 Modification of conditions in 2.5.3 USB
69 Addition of (3) BC option standard in 2.5.3 USB
70 to 75 | Addition of characteristics about conversion of internal reference voltage and
temperature sensor in 2.6.1 A/D converter characteristics
76 Addition of characteristic in 2.6.4 Comparator
76 Deletion of detection delay in 2.6.5 POR circuit characteristics
78 Modification of 2.7 Power supply voltage rising slope characteristics
79to 82 | Modification of 2.8 LCD Characteristics
83 Modification of 2.9 Data Memory STOP Mode Low Supply Voltage Data
Retention Characteristics
83 Modification of 2.10 Flash Memory Programming Characteristics
84 Addition of 2.12 Timing Specs for Switching Modes
85 to 144 | Addition of 3. ELECTRICAL SPECIFICATIONS (G: TA = -40 to +105°C)
2.00 | Feb 21,2014 All Addition of 85-pin product information
All Modification from 80-pin to 80/85-pin
All Modification fromx =M, Ptox =M, N, P
All Modification from high-accuracy real-time clock to real-time clock 2
All Modification from RTC to RTC2
1 Modification of 1.1 Features
3 Modification of 1.2 Ordering Information
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