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What is "Embedded - Microcontrollers"?

"Embedded - Microcontrollers" refer to small, integrated
circuits designed to perform specific tasks within larger
systems. These microcontrollers are essentially compact
computers on a single chip, containing a processor core,
memory, and programmable input/output peripherals.
They are called "embedded" because they are embedded
within electronic devices to control various functions,
rather than serving as standalone computers.
Microcontrollers are crucial in modern electronics,
providing the intelligence and control needed for a wide
range of applications.

Applications of "Embedded -
Microcontrollers"
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51
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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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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)

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

Absolute Maximum Ratings (TA = 25°C) (3/3)
Parameter Symbols Conditions Ratings Unit
Output current, high IoH1 Per pin P00 to P07, P10 to P17, P20 to P27, P30 to P37, -40 mA

P40 to P46, P50 to P57, P70 to P77, P80 to P83,
P125 to P127, P130, P140 to P143

Total of all | P40 to P46 -70 mA

pins P00 to P07, P10 to P17, P20 to P27, P30 to P37, -100 mA
-170mA | p50 to P57, P70 to P77, P8O to P83,
P125 to P127, P130, P140 to P143

loH2 Per pin P150 to P156 -0.1 mA
Total of all -0.7 mA
pins
IOH3 Per pin UDP, UDM -3 mA
Qutput current, low loL1 Per pin P00 to P07, P10 to P17, P20 to P27, P30 to P37, 40 mA

P40 to P46, P50 to P57, P60, P61, P70 to P77,
P80 to P83, P125 to P127, P130, P140 to P143

Total of all | P40 to P46 70 mA

pins P00 to P07, P10 to P17, P20 to P27, P30 to P37, 100 mA
170 mA | p5g to P57, P70 to P77, P8O0 to P83,
P125 to P127, P130, P140 to P143

loL2 Per pin P150 to P156 0.4 mA
Total of all 2.8 mA
pins
loL3 Per pin UDP, UDM 3 mA
Operating ambient TA In normal operation mode -40 to +85 °C
temperature In flash memory programming mode
Storage temperature Tstg -65 to +150 °C

Caution  Product quality may suffer if the absolute maximum rating is exceeded even momentarily for any parameter.
That is, the absolute maximum ratings are rated values at which the product is on the verge of suffering physical
damage, and therefore the product must be used under conditions that ensure that the absolute maximum
ratings are not exceeded.

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

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

(TA = -40 to +85°C, 1.8 V< VDD £ 3.6 V, Vss = 0 V) (112)
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.
Transfer rate reception 2.7V <VDD<3.6V, fmck/e Note 1 fmck/e Note 1 fmck/e Note 1 bps
Notes 1, 2 23V<sVb=s27V
Theoretical value of the 4.0 1.3 0.6 Mbps

maximum transfer rate
fmck = foLk Note 4

1.8V=<VDD<33YV, fmMck/6 fmMCK/6 fMCK/6 bps
16V<sVb<s20V Notes 1,2, 3 Notes 1, 2, 3 Notes 1, 2, 3
Theoretical value of the 4.0 1.3 0.6 Mbps

maximum transfer rate
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
1.8V<VDD<24V: MAX. 1.3 Mbps
16V<VbD<18V: MAX. 0.6 Mbps
Note 4. The maximum operating frequencies of the CPU/peripheral hardware clock (fCLK) are:

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

LS (low-speed main) mode: 8 MHz (1.8V<VDD<3.6V)

LV (low-voltage main) mode: 4 MHz (1.6 V<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. fumck: 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)

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

(3) I12C fast mode plus
(TA = -40 to +85°C,2.7V<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 plus: [2.7V<VDD<3.6V 0 1000 — — kHz
frequency fcLk 2 10 MHz

Setup time of restart | tsu: STA 2.7V <VDD<3.6 V 0.26 — — us
condition

Hold time Note 1 tHD: STA | 2.7V <VDD<3.6V 0.26 — — us
Hold time tLow 27V<VDD<36V 0.5 — — us
when SCLAQ = “L”

Hold time tHIGH 27V<VDD<36V 0.26 — — us
when SCLAQ = “H”

Data setup time tSU:DAT | 2.7V <VDD<3.6V 50 — — ns
(reception)

Data hold time tHD: DAT | 2.7V <VDD<3.6 V 0 0.45 — — us
(transmission) Note 2

Setup time of stop tsu:sTO | 2.7V <VDD<3.6V 0.26 — — us
condition

Bus-free time tBUF 27V<VDD<36V 0.5 — — 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 plus: Cb = 120 pF, Rb = 1.1 kQ

IICA serial transfer timing

tLow

SCLn
—

tSu: STA— w— tHD: STA tsu: sTO

SDAnN ﬁ
I— l

tBUF
sop  Start Restart Stop
condition condition condition condition
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RL78/L1C

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

(3) BC option standard
(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
UDP/UDM input reference | VDSELI [3: 0] | 0000 VDDETO 27 32 37 %UVBUS
voltage (i=0,1) 0001 VDDET1 29 34 39 | %UVBUS
(UVBUS divider ratio) 0010 VDDET2 32 37 42 | %UVBUS
(Function) 0011 VDDET3 35 40 45 %UVBUS
0100 VDDET4 38 43 48 %UVBUS
0101 VDDET5 41 46 51 %UVBUS
0110 VDDET6 44 49 54 %UVBUS
0111 VDDET7 47 52 57 %UVBUS
1000 VDDETS8 51 56 61 %UVBUS
1001 VDDET9 55 60 65 %UVBUS
1010 VDDET10 59 64 69 %UVBUS
1011 VDDET11 63 68 73 %UVBUS
1100 VDDET12 67 72 73 %UVBUS
1101 VDDET13 7 76 81 %UVBUS
1110 VDDET14 75 80 85 %UVBUS
1111 VDDET15 79 84 89 %UVBUS
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RL78/L1C 2. ELECTRICAL SPECIFICATIONS (TA = -40 to +85°C)

(5) 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 +85°C,1.6 V=VDD<3.6 V,1.6 V=S 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 18.5 LSB
10-bit resolution 1.8V<AVDD=<36V +6.0
8-bit resolution 16V=<AVDD=<36V 3.5
Conversion time tCONV ADTYP =0, 24V <AVDD<36V 4,125 us
12-bit resolution
ADTYP =0, 1.8V<AVDD<36V 9.5
10-bit resolution Note 1
ADTYP =0, 1.6 V<AVDD=<36V 57.5
8-bit resolution Note 2
ADTYP =1, 24V<AVDD=<36V 3.3125
8-bit resolution 1.8V <AVDD<3.6V 7.875
1.6 V<AVDD<3.6V 54.25
Zero-scale error Note 3 Ezs 12-bit resolution 24V<AVDD<3.6V 8.0 LSB
10-bit resolution 1.8V=<AVDD=<36V 55
8-bit resolution 16 V<AVDD=<36V +3.0
Full-scale error Note 3 EFs 12-bit resolution 24V<AVDD=<36V +8.0 LSB
10-bit resolution 1.8V<AVDD<36V 5.5
8-bit resolution 16V=<AVDD=<36V +3.0
Integral linearity error ILE 12-bit resolution 24V<AVDD=<36V +3.5 LSB
Note 3 10-bit resolution 1.8V<AVDD<3.6V +2.5
8-bit resolution 16 V<AVDD<36V 1.5
Differential linearity error | DLE 12-bit resolution 24V <AVDD=36V +2.5 LSB
Note 3 10-bit resolution 1.8V<AVDD<3.6V 2.5
8-bit resolution 16V=<AVDD=<36V 2.0
Analog input voltage VAIN 0 AVDD \%
Internal reference voltage VBGR Note 4
(2.4V <VDD < 3.6 V, HS (high-speed main) mode)
Temperature sensor output voltage VTMP25 Note 4
(2.4V <VDD £ 3.6 V, HS (high-speed main) mode)

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

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

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

Note 4. Refer to 2.6.2 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 2. ELECTRICAL SPECIFICATIONS (TA = -40 to +85°C)

LVD Detection Voltage of Interrupt & Reset Mode
(TA = -40 to +85°C, VPDR S VDD £ 3.6 V, Vss =0 V)

Parameter Symbol Conditions MIN. | TYP. | MAX. | Unit
Interrupt and reset | VLvDAo | VPOCO, VPOC1, VPOC2 = 0, 0, 0, falling reset voltage: 1.6 V 160 | 1.63 | 1.66 \%
mode VLVDA1 LVISO, LVIS1=1,0 Rising release reset voltage 174 | 1.77 | 1.81 \%

Falling interrupt voltage 1.70 | 1.73 | 1.77 \%
VLVDA2 LVISO, LVIS1 =0, 1 Rising release reset voltage 1.84 | 1.88 | 1.91 \%
Falling interrupt voltage 180 | 1.84 | 1.87 \%
VLVDA3 LVISO, LVIS1=0,0 Rising release reset voltage 286 | 292 | 2.97 \%
Falling interrupt voltage 280 | 2.86 | 2.91 \%
VwvbBo | VPoco, VPoct, VPoc2 = 0, 0, 1, falling reset voltage: 1.8 V 1.80 | 1.84 | 1.87 \%
VLvDB1 LVISO, LVIS1=1,0 Rising release reset voltage 194 | 1.98 | 2.02 \%
Falling interrupt voltage 190 | 1.94 | 1.98 \%
VLVDB2 LVISO, LVIS1 =0, 1 Rising release reset voltage 2.05 | 2.09 | 2.13 \%
Falling interrupt voltage 2.00 | 2.04 | 2.08 \%
VLvDB3 LVISO, LVIS1=0,0 Rising release reset voltage 3.07 | 313 | 3.19 \%
Falling interrupt voltage 3.00 | 3.06 | 3.12 \%
Vwvbeo | VPoco, VPoct, VpPoc2 = 0, 1, 0, falling reset voltage: 2.4 V 240 | 245 | 2.50 \%
VLVDCH1 LVISO, LVIS1=1,0 Rising release reset voltage 2.56 | 2.61 | 2.66 \%
Falling interrupt voltage 250 | 255 | 2.60 \%
VLvDC2 LVISO, LVIS1 =0, 1 Rising release reset voltage 266 | 271 | 2.76 \
Falling interrupt voltage 260 | 265 | 2.70 \%
Vwvbbo | VPoco, VPoct, VPoc2 = 0, 1, 1, falling reset voltage: 2.7 V 270 | 2.75 | 2.81 \%
VLVDD1 LVISO, LVIS1=1,0 Rising release reset voltage 286 | 292 | 2.97 \%
Falling interrupt voltage 2.80 | 2.86 | 2.91 \%
VLvDD2 LVISO, LVIS1 =0, 1 Rising release reset voltage 296 | 3.02 | 3.08 \%
Falling interrupt voltage 290 | 296 | 3.02 \%
2.7 Power supply voltage rising slope characteristics
(TA = -40 to +85°C, Vss =0 V)
Parameter Conditions MIN. TYP. MAX. Unit
Power supply voltage rising slope SVDD 54 V/ms

Caution  Make sure to keep the internal reset state by the LVD circuit or an external reset until VDD reaches the operating
voltage range shown in 2.4 AC Characteristics.
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RL78/L1C 3. ELECTRICAL SPECIFICATIONS (G: INDUSTRIAL APPLICATIONS TA = -40 to +105°C)

Minimum Instruction Execution Time during Main System Clock Operation

Tcy vs VDD (HS (high-speed main) mode)

10
1.0 (e d . . . .
_ 1 a — When the high-speed on-chip oscillator clock is selected
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? =| ;El — — — During self programming
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RL78/L1C

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

CSI mode connection diagram (during communication at same potential)

SCKp

RL78 microcontroller
Slp

SOp

Remark 1. p: CSI number (p = 00, 10, 20, 30)

Remark 2. m: Unit number, n: Channel number (mn = 00 to 03, 10 to 13)

SCK

SO

SI

User's device
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RL78/L1C

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

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

tKCy1, 2

tKL1, 2 | tKH1, 2

SCKp \

. tsik1,2 | tKksi1, 2,

b)]

—

Slp

Input data

tkso1, 2

1$Y

b))

SOp

Output data

1€8

b)]

X

1Y

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

SCKp /

Slp

tkCy1, 2
tKH1, 2 kL1, 2
y N
_ tsiK1,2 tKsI1, 2,

7

b)Y

Input data

tkso1, 2

[€§

b))

SOp

Output data

W

N

Remark 1. p: CSI number (p = 00, 10, 20, 30)
Remark 2. 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)

(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)

3.5.3

usSB

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

Parameter Symbol Conditions MIN. TYP. | MAX. Unit
UREGC | UREGC output voltage characteristic | UREGC | UVBUS =4.0t0 5.5V, 3.0 3.3 3.6 \%
PXXCON = VDDUSBE = 1
UVBuUS | UVBUS input voltage characteristic UVsus | Function 4.35 5.00 5.25 \%
(4.02 Note)
Note Value of instantaneous voltage
(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
Input Input voltage VIH 2.0 \%
characteristic VIL 08 v
(FS/LS - -
receiver) Difference input VDI | UDP voltage - UDM voltage | 0.2 \Y
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 03 Vi
(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, 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
Output Output voltage VOH 2.8 3.6 \%
characteristic VoL 0 0.3 \
(LS driver) — — — -
Transition | Rising LR 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 Y,
Pull-up, Pull-down resistor RPD 14.25 24.80 | kQ
Pull-down Pull-up  |Idle RPUI 0.9 1575 | kQ
resistor | Reception | RPUA 1.425 3.00 | kQ
UVBus UVaus pull-down RvBus | UVBUS voltage =5.5V 1000 kQ
resistor
UVBUS input voltage VIH 3.20 \%
ViL 0.8 \%
Note Excludes the first signal transition from the idle state.
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RL78/L1C 3. ELECTRICAL SPECIFICATIONS (G: INDUSTRIAL APPLICATIONS TA = -40 to +105°C)

LVD Detection Voltage of Interrupt & Reset Mode
(TA = -40 to +105°C, VPDR<VDD < 3.6 V,Vss=0V)

Parameter Symbol Conditions MIN. | TYP. | MAX. | Unit

Interrupt and reset mode | VLvbDo | VPocCo, VPoC1, VPoc2 = 0, 1, 1, falling reset voltage: 2.7 V 264 | 275 | 2.86 \%

VLvDD1 LVISO, LVIS1 =1, 0 | Rising release reset voltage 281 | 292 | 3.03 \%

Falling interrupt voltage 275 | 2.86 | 2.97 \%

VLVDD2 LVISO, LVIS1 =0, 1 | Rising release reset voltage 290 | 3.02 | 3.14 \%

Falling interrupt voltage 285 | 296 | 3.07 \%

3.7 Power supply voltage rising slope characteristics

(TA = -40 to +105°C, Vss =0 V)

Parameter Conditions MIN. TYP. MAX. Unit

Power supply voltage rising slope | SVDD 54 V/ms

Caution  Make sure to keep the internal reset state by the LVD circuit or an external reset until VDD reaches the operating
voltage range shown in 3.4 AC Characteristics.
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RL78/L1C 3. ELECTRICAL SPECIFICATIONS (G: INDUSTRIAL APPLICATIONS TA = -40 to +105°C)

3.8.2 Internal voltage boosting 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

LCD output voltage variation range VL1 C1to C4 Note1 | VLCD = 04H 0.90 1.00 1.08 \%

=0.47 pF Note 2 1y CD = 05H 0.95 1.05 1.13 v

VLCD = 06H 1.00 1.10 1.18 \Y

VLCD = 07H 1.05 1.15 1.23 \

VLCD = 08H 1.10 1.20 1.28 \Y

VLCD = 09H 1.15 1.25 1.33 \Y

VLCD = 0AH 1.20 1.30 1.38 \Y,

VLCD = 0BH 1.25 1.35 1.43 Vv

VLCD = 0CH 1.30 1.40 1.48 \Y,

VLCD = 0DH 1.35 1.45 1.53 \

VLCD = 0EH 1.40 1.50 1.58 \Y

VLCD = OFH 1.45 1.55 1.63 \

VLCD = 10H 1.50 1.60 1.68 \Y

VLCD = 11H 1.55 1.65 1.73 \Y

VLCD = 12H 1.60 1.70 1.78 \Y

VLCD = 13H 1.65 1.75 1.83 \

Doubler output voltage VL2 C1 to C4Note 1 =047 yF 2Vi1-01 | 2Vu1 2 Vi1 \Y

Tripler output voltage Vi3 C1 to C4Note 1= 0. 47 uF 3VL1-0.15| 3Vt 3 VL1 \Y
Reference voltage setup time Note 2 tVWAIT1 5 ms
Voltage boost wait time Note 3 tvwAIT2 C1 to C4Note 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 VL4 and GND
C1=C2=C3=C4=0.47 yF+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 4. PACKAGE DRAWINGS

4. PACKAGE DRAWINGS

4.1 80-pin products

R5F110MEAFB, R5F110MFAFB, R5F110MGAFB, R5F 110MHAFB, R5F110MJAFB
R5F111MEAFB, R5F111MFAFB, R5F111MGAFB, R5F111MHAFB, R5F111MJAFB
R5F110MEGFB, R5F110MFGFB, R5F110MGGFB, R5F110MHGFB, R5F110MJGFB
R5F111MEGFB, R5F111MFGFB, R5F111MGGFB, R5F111MHGFB, R5F111MJGFB

JEITA Package Code [ RENESAS Code |  Previous Code | MASS[Typ] |
P-LFQFP80-12x12-0.50 | PLQP008OKB-A | 80P6Q-A | 059 |
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DO NOT INCLUDE MOLD FLASH.
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product's quality grade, as indicated below.
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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,
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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.
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Renesas Electronics America Inc.
2801 Scott Boulevard Santa Clara, CA 95050-2549, U.S.A.
Tel: +1-408-588-6000, Fax: +1-408-588-6130

Renesas Electronics Canada Limited
9251 Yonge Street, Suite 8309 Richmond Hill, Ontario Canada L4C 9T3
Tel: +1-905-237-2004

Renesas Electronics Europe Limited
Dukes Meadow, Millboard Road, Bourne End, Buckinghamshire, SL8 5FH, U.K
Tel: +44-1628-585-100, Fax: +44-1628-585-900

Renesas Electronics Europe GmbH
Arcadiastrasse 10, 40472 Dusseldorf, Germany
Tel: +49-211-6503-0, Fax: +49-211-6503-1327

Renesas Electronics (China) Co., Ltd.
Room 1709, Quantum Plaza, No.27 ZhiChunLu Haidian District, Beijing 100191, P.R.China
Tel: +86-10-8235-1155, Fax: +86-10-8235-7679

Renesas Electronics (Shanghai) Co., Ltd.
Unit 301, Tower A, Central Towers, 555 Langao Road, Putuo District, Shanghai, P. R. China 200333
Tel: +86-21-2226-0888, Fax: +86-21-2226-0999

Renesas Electronics Hong Kong Limited
Unit 1601-1611, 16/F., Tower 2, Grand Century Place, 193 Prince Edward Road West, Mongkok, Kowloon, Hong Kong
Tel: +852-2265-6688, Fax: +852 2886-9022

Renesas Electronics Taiwan Co., Ltd.
13F, No. 363, Fu Shing North Road, Taipei 10543, Taiwan
Tel: +886-2-8175-9600, Fax: +886 2-8175-9670

Renesas Electronics Singapore Pte. Ltd.
80 Bendemeer Road, Unit #06-02 Hyflux Innovation Centre, Singapore 339949
Tel: +65-6213-0200, Fax: +65-6213-0300

Renesas Electronics Malaysia Sdn.Bhd.
Unit 1207, Block B, Menara Amcorp, Amcorp Trade Centre, No. 18, JIn Persiaran Barat, 46050 Petaling Jaya, Selangor Darul Ehsan, Malaysia
Tel: +60-3-7955-9390, Fax: +60-3-7955-9510

Renesas Electronics India Pvt. Ltd.

No.777C, 100 Feet Road, HAL Il Stage, Indiranagar, Bangalore, India
Tel: +91-80-67208700, Fax: +91-80-67208777

Renesas Electronics Korea Co., Ltd.

12F., 234 Teheran-ro, Gangnam-Gu, Seoul, 135-080, Korea
Tel: +82-2-558-3737, Fax: +82-2-558-5141
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