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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 -
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2.4V ~ 5.5V
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RL78/G1C 1. OUTLINE

Figure 1-1. Part Number, Memory Size, and Package of RL78/G1C

PartNo. R5F10JGCAxxxFB#VO0
_|:Packing

#UO :Tray (HWQFN)

#VO :Tray (LQFP, LFQFP)

#WO : Embossed Tape (HWQFN)

#X0 : Embossed Tape (LQFP, LFQFP)

Package
FP : LQFP, 0.80 mm pitch
FB : LFQFP, 0.50 mm pitch
NA : HWQFN, 0.50 mm pitch

- ROM Number (Blank product is omitted)

Classification
A : Consumer use, operating ambient temperature: — 40 °C to +85 °C
G : Industrial use, operating ambient temperature: — 40 °C to +105 °C

ROM Capacity
C: 32KB

Pin count
B: 32-pin
G : 48-pin

RL78/G1C group
10J : USB host / function controller mounted
10K : USB function controller mounted

Type of Memory
F : Flash data memory

Renesas Microcontroller

Renesas Semiconductor
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RL78/G1C 1. OUTLINE

1.3 Pin Configuration (Top View)

1.3.1  32-pin products

e 32-pin plastic HWQFN (5 x 5 mm, 0.5 mm pitch)

(1) USB function: Host/Function controller (R5F10JBC)
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P24/ANI4 O=—125 16 [«—=O P51/INTP2/SO00/TxD0O/TOOLTxD/(TI01)/(TO01)
P23/ANI3 O=~—~|26 | I 15 [~=—=0O P50/INTP1/SI00/RxD0/TOOLRXD/SDA00/(TI02)/(TO02)
P22/ANI2 O=—{27 | | 14 [~——=0 P30/INTP3/SCK00/SCLO0/(TI08)/(TO03)/(PCLBUZ0)
P21/ANI1/AVreru O=—28 1 RL78/G1C | 43 |~——~0O P70/PCLBUZ1/UOVRCURO
P20/ANIO/AVrerp O=——=129  (Top View) | 12 [=——=O P31/TI03/TO03/INTP4/PCLBUZ0/UVBUSENO
P0O1/ANI16/TO00/INTP9/SCKO01/SCLO1/(SCLAO) O 30 , I 11 =0 P62
POO/ANI17/TIO0/INTP8/SI01/SDA01/(SDAAD) O=—+]31 .\ iiiiiii ! 10 =0 P61/SDAAO
P120/ANI19/SO01/(PCLBUZ1) O=—={32 9 f«—=0O PB0/SCLAO
( ) A1 2345678
OFOX SO g 82
INDEX MARK 6'%&d§8§>0
oW Z X N
LN
g %
o Ay
N
o
Caution Connect the REGC pin to Vss via a capacitor (0.47 to 1 uF).
Remarks 1. For pin identification, see 1.4 Pin Identification.
2. Functions in parentheses in the above figure can be assigned via settings in the peripheral 1/0
redirection register (PIOR).
3. Itis recommended to connect an exposed die pad to Vss.
R0O1DS0348EJ0120 Rev.1.20 RENESAS Page 4 of 134

Sep 30, 2016



RL78/G1C 2. ELECTRICAL SPECIFICATIONS (A: Ta = -40 to +85°C)

(TA=-40to +85°C,2.4V<VbD<55V,Vss=0V)

ltems Symbol Conditions MIN. TYP. MAX. Unit
Input voltage, ViH1 P00, PO1, P14 to P17, Normal input buffer 0.8Vop Vop \%
high P30, P31, P40, P41, P50, P51, P70
to P75, P120, P140
Vin2 P00, P01, P30, P50 TTL input buffer 2.2 Vop \%
40V<Vop<55V
TTL input buffer 2.0 Vop \%
3.3V<Vop<4.0V
TTL input buffer 1.5 Vob \
24V<Vop<33V
ViH3 P20 to P27 0.7Voo Vob \%
Vina P60 to P63 0.7Vop 6.0 \%
ViHs P121 to P124, P137, EXCLK, EXCLKS, RESET 0.8Vop Vop \%
Input voltage, Vi P00, P01, P14 to P17, P30, P31, Normal input buffer 0 0.2Vop \
low P40, P41, P50, P51, P70 to P75,
P120, P140
Vi P00, P01, P30, P50 TTL input buffer 0 0.8 \%
40V<Vop<55V
TTL input buffer 0 0.5 \
3.3V<Vop<4.0V
TTL input buffer 0 0.32 \%
24V<Vop<33V
Vs P20 to P27 0 0.3Vop \
Vi P60 to P63 0 0.3Voo \%
Vis P121 to P124, P137, EXCLK, EXCLKS, RESET 0 0.2Vop \%

Caution The maximum value of Vi of pins P00, P01, P30, and P74 is Vop, even in the N-ch open-drain
mode.

Remark Unless specified otherwise, the characteristics of alternate-function pins are the same as those of the
port pins.
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RL78/G1C

2. ELECTRICAL SPECIFICATIONS (A: Ta = -40 to +85°C)

2.3.2 Supply current characteristics

(TA=-40 to +85°C,2.4V<Vbp<5.5V,Vss=0V) (1/2)
Parameter | Symbol Conditions MIN. TYP. | MAX. Unit
Supply lop1 Operating | HS froco = 48 MHz Basic Voo =5.0V 1.7 mA
Surrent mode (r:';?nh)f]f"::g fin = 24 MHz " | operalion [y, - 30y 17 mA

Note 6 Nomal | Voo =5.0V 3.7 5.5 mA
operation v/ = 3.0 v 37 | 55 | mA
fioco = 24 MHz"**® | Normal | Voo =5.0 V 2.3 3.2 mA
fir = 12 MHZ N | operaton [y, — 5 9y 23 | 32 | ma
fioco = 12 MHz"**® | Nomal | Voo = 5.0 V 1.6 2.0 mA
fin =6 MHzN®® | operation [y~ 5y 16 | 20 | mA
fioco=6MHz M | Nomal | Voo =5.0V 1.2 15 mA
’ operation 'v/5 = 3.0 v 12 | 15 | mA
fin = 3 MHZ "
HS fux = 20 MHz"*2?, | Nomal | Square wave input 3.0 4.6 mA
(High-speed | v/, = 5.0 v operation | zesonator connection 3.2 4.8 mA
main) mode
Note 6 fux = 20 MHz""®2 | Nomal | Square wave input 3.0 4.6 mA
Voo =3.0V operaion | pos onator connection 3.2 4.8 mA
fux = 10 MHz""®2, | Nomal | Square wave input 1.9 2.7 mA
Voo =5.0V operalion | posonator connection 1.9 2.7 mA
fux = 10 MHz"®?, | Nomal | Square wave input 1.9 2.7 mA
Voo =3.0V Operation Resonator connection 1.9 2.7 mA
HS fpLL = 48 MHz, | Nomal |Voo=5.0V 4.0 5.9 mA
(High-speed| g5, = 4 MHZ et 2 | operation [y, = 3 9 40 | 59 | mA
main) mode
(PLL feiL = 48 MHz, | Nomal |Voo=5.0V 26 | 36 | mA
operation) | fouk = 12 MHz Ve 2 | operation 'y, =3 g/ 2.6 3.6 mA
nees fr = 48 MHz, Nomal | Voo =5.0V 1.9 2.4 mA
fouk = 6 MHzNet*2 | operation [y, — 3 0y 19 | 24 | mA
Subsystem | fsus = 32.768 kHz | Nommal | Resonator connection 41 4.9 HA
clock Noted operation "o are wave input 4.2 5.0 LA
operation Ta = —40°C
fsus = 32.768 kHz | Nomal | Square wave input 4.1 4.9 HA
Hores operation | Resonator connection 4.2 5.0 LA
Ta=+25°C
fsus = 32.768 kHz | Normal | Square wave input 4.2 5.5 HA
Noted operation | Resonator connection 43 5.6 LA
Ta=+50°C
fsus = 32.768 kHz | Normal | Square wave input 4.2 6.3 HA
Note4 operation " Resonator connection 4.3 6.4 LA
Ta=+70°C
fsus = 32.768 kHz | Normal | Square wave input 4.8 7.7 HA
Note4 operation | Resonator connection 4.9 7.8 LA
Ta = +85°C

(Notes and Remarks are listed on the next page.)

R01DS0348EJ0120 Rev.1.20 RENESAS Page 27 of 134

Sep 30, 2016




RL78/G1C

2. ELECTRICAL SPECIFICATIONS (A: Ta = -40 to +85°C)

(TA=-40to +85°C,2.4V<Vbp<55V,Vss=0V) (2/2)
Parameter | Symbol Conditions MIN. TYP. | MAX. Unit
Supply b2 HALT HS froco = 48 MHz Voo = 5.0 V 067 | 125 | mA

Note 2 H _ Note 4
current mode | (High-speed | fin = 24 MHz Voo = 3.0V 067 | 125 | mA
main) mode ote
Note 5 fioco =24 MHZ""" o =50V 050 | 0.86 | mA
- Note 4
fin =12 MHz Voo =3.0V 050 | 0.86 | mA
fioco=12MHZ" ™" o =50V 041 | 067 | mA
— Note 4
fin = 6 MHZz ™ Voo = 3.0 V 041 | 067 | mA
fioco = 6 MHz***" Voo = 5.0 V 037 | 058 | mA
- Note 4
fin = 3 MHz Voo =3.0V 037 | 058 | mA
HS fux = 20 MHz'*®?, Square wave input 028 | 1.00 mA
(High-speed| Voo = 5.0 V Resonator connection 045 | 117 mA
i d
mils) MOAe I ¢x = 20 MHz ™3, Square wave input 0.28 1.00 mA
Voo =3.0V Resonator connection 0.45 1.17 mA
fux = 10 MHz N ?, Square wave input 019 | 060 | mA
Voo =5.0V Resonator connection 0.26 0.67 mA
fux = 10 MHz "3, Square wave input 019 | 060 mA
Voo =3.0V Resonator connection 0.26 0.67 mA
HS feL = 48 MHz, Voo = 5.0 V 091 | 1.52 mA
. — Note 3
(High-speed | foux = 24 MHz Voo =3.0V 091 | 152 | mA
main) mode
(PLL fe = 48 MHz, Voo = 5.0 V 085 | 1.28 mA
i fork = 12 MHz Nt ®
operation) Voo =3.0V 0.85 1.28 mA
Note 9
fe = 48 MHz, Voo = 5.0 V 082 | 1.15 mA
- Note 3
fore =6 MHz Voo =3.0 V 082 | 115 | mA
Subsystem | fsus = 32.768 kHz"**® | Square wave input 0.25 | 0.57 HA
clock ' Ta =-40°C Resonator 044 | 076 | uA
operation connection
fsus = 32.768 kHZz"**® | Square wave input 0.30 | 057 LA
Ta=+25°C Resonator 0.49 0.76 LA
connection
fsus = 32.768 kHZz"**® | Square wave input 0.33 1.17 LA
Ta=+50°C Resonator 0.63 1.36 LA
connection
fsus = 32.768 kHz""**® | Square wave input 046 | 1.97 HA
Ta=+70°C Resonator 0.76 2.16 UA
connection
fsus = 32.768 kHz"**® | Square wave input 0.97 | 3.37 LA
Ta=+85°C Resonator 1.16 3.56 LA
connection
Ioos"°® | STOP Ta =-40°C 0.18 | 0.50 PA
Note 8
mode Ta = +25°C 023 | 0.50 LA
Ta = +50°C 026 | 1.10 HA
Ta = +70°C 029 | 1.90 LA
Ta = +85°C 090 | 3.30 LA

(Notes and Remarks are listed on the next page.)
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RL78/G1C 2. ELECTRICAL SPECIFICATIONS (A: Ta = -40 to +85°C)

(Ta = —40 to +85°C, 2.4 V < Voo < 5.5 V, Vss = 0 V) (1/2)

Parameter Symbol Conditions MIN. | TYP. | MAX. | Unit
Low-speed on-chip [rcNoe 0.20 LA
oscillator operating
current
RTC operating current | Irtc 0.02 LA

Notes 1,2, 3
12-bit interval timer [ Notes 2.4 0.02 LA
operating current
Watchdog timer lwot fii =15 kHz 0.22 LA
operating current Notes1,2,5
A/D converter laocN°*** " | When conversion Normal mode, AVrere = Vo = 5.0 V 1.3 1.7 mA

. 6 .
operating current at maximum speed | | oy yoltage mode, AVrerr = Voo = 3.0 V 05 | 0.7 | mA
A/D converter reference | larer " 75.0 UA
voltage current !

Temperature sensor | Irwps N 75.0 LA
operating current
LVD operating current | lvo Vot 0.08 LA
7
Self-programming Irsp Notes ® 2.00 | 12.20 | mA
operating current ®
BGO operating current | lsco """ 2.00 {1220 | mA
8
SNOOZE operating Isnoz N " | ADC operation The mode is performed " ' 0.50 | 1.06 | mA
current The A/D conversion operations are performed, 1.20 | 1.62 mA
Low voltage mode, AVrere = Vob = 3.0 V
CSl operation 0.70 | 0.84 mA

(Notes and Remarks are listed on the next page.)
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RL78/G1C 2. ELECTRICAL SPECIFICATIONS (A: Ta = -40 to +85°C)

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

1/Transfer rate
Low-bit width

High-bit width

Baud rate error tolerance

\ /!

1/Transfer rate

High-/Low-bit width

Baud rate error tolerance

RxDq

LN

Remarks 1. Ro[Q]:Communication line (TxDq) pull-up resistance, Co[F]: Communication line (TxDq) load
capacitance, Vo[V]: Communication line voltage
2. g: UART number (g = 0), g: PIM and POM number (g = 5)

3. fuck: 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))
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RL78/G1C

2. ELECTRICAL SPECIFICATIONS (A: Ta = -40 to +85°C)

(7) Communication at different potential (2.5 V, 3 V) (CSI mode) (master mode, SCKp... internal clock output,

corresponding CSI00 only)
(TA=-40 to +85°C,2.4V<Vbp < 5.5V, Vss =0 V)

Sep 30, 2016

Parameter Symbol Conditions MIN. TYP. MAX. Unit
SCKp cycle time tkev tkev1 > 2/fck | 4.0V <Vop<5.5V, 200 ns
27V<Vb<4.0V,
Cb =20 pF, Ro = 1.4 kQ
27V<Vopb<4.0V, 300 ns
23V<Ve<27V,
Cb =20 pF, Ro = 2.7 kQ
SCKp high-level width tkH1 40V<Vop<55V,27V<Vb<4.0V, |tkev1/2-50 ns
Cb =20 pF, Ro = 1.4 kQ
27V<Vop<40V,23V<Ve<27V, tkev1/2 — ns
Cob = 20 pF, Ro = 2.7 kQ 120
SCKp low-level width tKLt 40V<Vop<55V,27V<Vb<4.0V, tkev1/2 -7 ns
Cb =20 pF, Ro = 1.4 kQ
27V<Vop<4.0V,23V<Vb<27V, |tker/2-10 ns
Cb =20 pF, Ro = 2.7 kQ
Slp setup time tsik1 40V<Vop<55V,27V<Vb<4.0V, 58 ns
(to SCKpT)"™*” Co = 20 pF, Ro = 1.4 kQ
27V<Vop<40V,23VIVe<27V, 121 ns
Cb = 20 pF, Ro = 2.7 kQ
Slp hold time tksit 40V<Vop<55V,27V<Vb<4.0V, 10 ns
(from SCKpT) "**** Cb = 20 pF, Ro = 1.4 kQ
27V<Vop<40V,23V<Vb<27V, 10 ns
Cb =20 pF, Ro = 2.7 kQ
Delay time from SCKp{ to tkso1 40V<Vop<55V,27V<Vb<4.0V, 60 ns
SOp output ***" Cs = 20 pF, Ro = 1.4 kQ
27V<Vop<40V,23V<Ve<27V, 130 ns
Cb =20 pF, Ro = 2.7 kQ
Slp setup time tsik1 40V<Vop<55V,27V<Vb<4.0V, 23 ns
(to SCKpl) "2 Cb = 20 pF, Ro = 1.4 kQ
27V<Vop<40V,23V<Vb<27V, 33 ns
Cb =20 pF, Ro = 2.7 kQ
Slp hold time tksi1 40V<Vop<55V,27V<Vb<4.0V, 10 ns
(from SCKp!) "***2 Cb = 20 pF, Ro = 1.4 kQ
27V<Vop<40V,23V<Vb<27V, 10 ns
Cb =20 pF, Ro = 2.7 kQ
Delay time from SCKpT to tkso1 40V<Vop<55V,27V<Ve<4.0V, 10 ns
SOp output "**** Co =20 pF, Ro = 1.4 kQ
27V<Vop<40V,23V<Vb<27V, 10 ns
Cb =20 pF, Ro = 2.7 kQ
Notes 1. When DAPmn =0 and CKPmn =0, or DAPmn = 1 and CKPmn = 1.
2. When DAPmn = 0 and CKPmn = 1, or DAPmn = 1 and CKPmn = 0.
(Caution and Remark are listed on the next page.)
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RL78/G1C 2. ELECTRICAL SPECIFICATIONS (A: Ta = -40 to +85°C)

Notes 1. When DAPmn = 0 and CKPmn = 0, or DAPmn = 1 and CKPmn = 1.
2. When DAPmn = 0 and CKPmn = 1, or DAPmn = 1 and CKPmn = 0.
3 Use it with Vop > Vb.

Caution Select the TTL input buffer for the Slp pin and the N-ch open drain output (Voo 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 Vi, see the DC characteristics with TTL input buffer selected.

CSI mode connection diagram (during communication at different potential)

<Master> Vb Vb
é Ro % Rb
SCKp ScK
RL78 microcontroller SIp SO  User's device
sop s

Remarks 1. Rb[Q]:Communication line (SCKp, SOp) pull-up resistance, Cb[F]: Communication line (SCKp, SOp)

load capacitance, Vb[V]: Communication line voltage

2. p: CSl number (p = 00), m: Unit number, n: Channel number (mn = 00), g: PIM and POM number (g =
0,3,5,7)

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))

4. CSI01 cannot communicate at different potential. Use other CSI for communication at different
potential.
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RL78/G1C

2. ELECTRICAL SPECIFICATIONS (A: Ta = -40 to +85°C)

(2) I°C fast mode

(TA=—40 to +85°C, 2.4V < Voo < 5.5V, Vss = 0 V)

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

SCLAO clock frequency fscL Fast mode: fcik > 3.5 27V<Vop <55V 0 400 kHz
MHz 24V<Von<55V 0 400 kHz

Setup time of restart condition | tsusta | 27V <Vop <55V 0.6 us
24V<Vop<55V 0.6 us

Hold timeN°t®" tiosta | 27 V<Vop<5.5V 0.6 us
24V <Vop<55V 0.6 Us

Hold time when SCLAQO = “L" | tiow 27V<Vop<55V 1.3 us
24V <Vop<55V 1.3 us

Hold time when SCLAO = “H” | thicH 27V<Vop<55V 0.6 US
24V <Vop <55V 0.6 us

Data setup time (reception) tsupar | 27V <Vop <55V 100 ns
24V <Vop<55V 100 ns

Data hold time tiooar | 2.7V <Vop <55V 0 0.9 us
(transmission)"**** 24V<Voo<55V 0 0.9 us
Setup time of stop condition tsusto | 27V <Vop<55V 0.6 us
24V<Vop<55V 0.6 us

Bus-free time tBur 27V<Vop<b55V 1.3 us
24V <Vop<55V 1.3 Us

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

Caution The values in the above table are applied even when bit 1 (PIOR1) in the peripheral I/O redirection
register (PIOR) is 1.
values in the redirect destination.

At this time, the pin characteristics (loH1, loL1, Von1, VoL1) must satisfy the

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, Ro = 1.1 kQ

RO1DS0348EJ0120 Rev.1.20
Sep 30, 2016
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RL78/G1C

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

Absolute Maximum Ratings (TA = 25°C) (2/2)

Parameter Symbols Conditions Ratings Unit
Output current, high low1 Per pin P00, PO1, P14 to P17, P30, P31, -40 mA
P40, P41, P50, P51, P70 to P75,
P120, P130, P140
Total of all pins | P00, P01, P40, P41, P120, -70 mA
~170 mA P130, P140
P14 to P17, P30, P31, -100 mA
P50, P51, P70 to P75
loH2 Per pin P20 to P27 -0.5 mA
Total of all pins -2 mA
Output current, low lov Per pin P00, PO1, P14 to P17, P30, P31, 40 mA
P40, P41, P50, P51, P60 to P63,
P70 to P75, P120, P130, P140
Total of all pins | P00, P01, P40, P41, P120, 70 mA
170 mA P130, P140
P14 to P17, P30, P31, 100 mA
P50, P51, P60 to P63, P70 to P75
loL2 Per pin P20 to P27 1 mA
Total of all pins 5 mA
Operating ambient Ta In normal operation mode —40 to +105 °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/G1C 3. ELECTRICAL SPECIFICATIONS (G: Ta =-40 to +105°C)

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

ltems Symbol Conditions MIN. TYP. MAX. Unit

Input voltage, ViH1 P00, PO1, P14 to P17, Normal input buffer | 0.8Vop Vop \%
high P30, P31, P40, P41, P50, P51, P70
to P75, P120, P140

A P00, PO1, P30, P50 TTL input buffer 2.2 Vob \
40V<Vop<55V
TTL input buffer 2.0 Voo \Y
3.3V<Vop<4.0V
TTL input buffer 1.5 Vob \%
24V <Vop<3.3V
ViH3 P20 to P27 0.7Vop Vbb \
ViHa P60 to P63 0.7Vop 6.0 \%
ViHs P121 to P124, P137, EXCLK, EXCLKS, RESET 0.8Vop Vob \%
Input voltage, Vi P00, P01, P14 to P17, P30, P31, Normal input buffer 0 0.2Vop \
low P40, P41, P50, P51, P70 to P75,
P120, P140
ViLz P00, PO1, P30, P50 TTL input buffer 0 0.8 Y
40V<Vopb<55V
TTL input buffer 0 0.5 \%
3.3V<Vop<4.0V
TTL input buffer 0 0.32 \%
24V <Vop<3.3V
Vs P20 to P27 0 0.3Vop
ViLa P60 to P63 0 0.3Vop
Vis P121 to P124, P137, EXCLK, EXCLKS, RESET 0 0.2Vop \%

Caution The maximum value of Vi of pins P00, P01, P30, and P74 is Vop, even in the N-ch open-drain
mode.

Remark Unless specified otherwise, the characteristics of alternate-function pins are the same as those of the
port pins.
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RL78/G1C 3. ELECTRICAL SPECIFICATIONS (G: Ta =-40 to +105°C)

Notes 1. Current flowing to Vopo.

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

3. Current flowing only to the real-time clock (RTC) (excluding the operating current of the low-speed
on-chip ocsillator and the XT1 oscillator). The supply current of the RL78 microcontrollers is the sum of
the values of either lbb1 or lop2, and IrRTc, when the real-time clock operates in operation mode or HALT
mode. When the low-speed on-chip oscillator is selected, IFiL should be added. Ibp2 subsystem clock
operation includes the operational current of the real-time clock.

4. Current flowing only to the 12-bit interval timer (excluding the operating current of the low-speed on-chip
ocsillator and the XT1 oscillator). The supply current of the RL78 microcontrollers is the sum of the
values of either Ipp1 or Ipp2, and Iir, 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.

5. Current flowing only to the watchdog timer (including the operating current of the low-speed on-chip
oscillator). The supply current of the RL78 microcontrollers is the sum of Iop1, Ibb2 or Iops and Iwot
when the watchdog timer is in operation.

6. Current flowing only to the A/D converter. The supply current of the RL78 microcontrollers is the sum
of Ibp1 or Ibp2 and labc when the A/D converter operates in an operation mode or the HALT mode.

7. Current flowing only to the LVD circuit. The current value of the RL78/G1C is the sum of lpp1, Ibp2 or
Iops and I.vi when the LVD circuit operates in the Operating, HALT or STOP mode.

8. Current flowing only during data flash rewrite.

9. Current flowing only during self programming.

10. For shift time to the SNOOZE mode.

11. Current consumed only by the USB module and the internal power supply for the USB.

12. Includes the current supplied from the pull-up resistor of the UDPO pin to the pull-down resistor of the
host device, in addition to the current consumed by this MCU during the suspended state.

Remarks 1. fi.:  Low-speed on-chip oscillator clock frequency
2. fsue: Subsystem clock frequency (XT1 clock oscillation frequency)
3. fck: CPU/peripheral hardware clock frequency
4. Temperature condition of the TYP. value is Ta = 25°C
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RL78/G1C 3. ELECTRICAL SPECIFICATIONS (G: Ta =-40 to +105°C)

3.4 AC Characteristics

3.4.1 Basic operation

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

ltems Symbol Conditions MIN. TYP. MAX. Unit
Instruction cycle (minimum Tey Main HS 27V<Vop< | 0.04167 1 s
instruction execution time) system (High-speed| 5.5V
clock (fwan) | main) mode 2.4V < Vop < 0.0625 1 us
operation 27V
Subsystem clock (fsus) 2.4V <Vop < 28.5 30.5 31.3 Hs
operation 55V
In the self | HS 27V<Vop< | 0.04167 1 us
programmin | (High-speed| 5.5 V
g mode main) mode | 5 4 v/ < \pp < 0.0625 1 us
27V
External system clock frequency | fex 27V<Vop<55V 1.0 20.0 MHz
24V<Vop<27V 1.0 16.0 | MHz
fexs 32 35 kHz
External system clock input texH, tex. [ 2.7V <Vop <55V 24 ns
high-level width, low-level width 24V <Vop<27V 30 ns
texns, texts 13.7 HS
TI0O to TI03 input high-level trin, 1/fuck+10 ns
width, low-level width tr
TOO00 to TOO03 output frequency | fro High-speed main [ 4.0V <Vopb <55V 12 MHz
mode 27V<Vop<4.0V 8 MHz
24V<Vop<27V 4 MHz
PCLBUZ0, PCLBUZ1 output frcL High-speed main | 4.0 V< Voo <5.5V 16 MHz
frequency mode 27V<Voo<4.0V 8 MHz
24V<Vop<27V 4 MHz
Interrupt input high-level width, tINTH, INTPO to INTP6, |24V <Vopb<55V 1 Hs
low-level width tinTL INTP8, INTP9
Key interrupt input low-level width | tr KRO to KR5 24V<Vop<55V 250 ns
RESET low-level width trst 10 us

Remark fvck: Timer array unit operation clock frequency
(Operation clock to be set by the CKSOn bit of timer mode register On (TMROnN). n: Channel number (n =
0 to 3))
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RL78/G1C

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

(8) Communication at different potential (1.8 V,2.5V, 3V) (simplified I’c mode) (2/2)

(TA=—40 to +105°C, 2.4 V< Vpp < 5.5V, Vss = 0 V)

Parameter

Symbol

Conditions

MIN.

MAX.

Unit

Data setup time (reception)

tsu:patT

40V<Vop<55V,
27V<Vb<4.0V,
Cb =50 pF, Ro = 2.7 kQ

1/fmck + 340

Note 3

ns

27V<Vop<4.0V,
23V<Vbe<27V,
Cb =50 pF, Rb = 2.7 kQ

1/fmek +
340Note 3

ns

40V<Vop<55V,
27V <Vb<4.0V,
Cb =100 pF, Ro = 2.8 kQ

1/fmek + 760

Note 3

ns

27V<Vop<4.0V,
23V<Vbe<27V,
Cb =100 pF, Ro = 2.7 kQ

1/fmck + 760

Note 3

ns

24V<Vop<33V,
1.6V <Vo<2.0VNotes?
Cb =100 pF, Ro = 5.5 kQ

1/fmck + 570

Note 3

ns

Data hold time (transmission)

tHD:DAT

40V<Vop<55V,
27V<Vb<40V,
Cb =50 pF, Rp = 2.7 kQ

770

ns

2.7V<Vop<4.0V,
23V<Vb<27V,
Cb = 50 pF, Ro = 2.7 kQ

770

ns

40V <Voo <55V,
27V<Vo<4.0V,
Cb = 100 pF, Ro = 2.8 kQ

1420

ns

27V<Voo<4.0V,
23V<Vb<2.7V,
Cb = 100 pF, Ro = 2.7 kQ

1420

ns

24V <Vop <33V,
1.6V<Vb<20VNe?
Co = 100 pF, Ro = 5.5 kQ

1215

ns

Notes 1. The value must also be equal to or less than fmck/4.

2. Use it with Vbp > Vb.

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 (Vop tolerance) mode for the SDAr pin

and the N-ch open drain output (Voo tolerance) mode for the SCLr pin by using port input mode

register g (PIMg) and port output mode register g (POMg).

characteristics with TTL input buffer selected.

(Remarks are listed on the next page.)

For Viu and Vi, see the DC
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RL78/G1C 3. ELECTRICAL SPECIFICATIONS (G: Ta =-40 to +105°C)

Simplified I°’C mode connection diagram (during communication at different potential)

Vb Vb
é Ro % Ro
SDAr SDA
RL78 microcontroller
SCLr SCL

User's device

Simplified I°C mode serial transfer timing (during communication at different potential)

1/fscL

tLow

SCLr \

tHIGH

SDAr /_\

tHD:DAT

tsu:paT

Remarks 1. Ro[Q]:Communication line (SDAr, SCLr) pull-up resistance, Co[F]: Communication line (SDAr, SCLr)

load capacitance, Vb[V]: Communication line voltage
2. r: IC number (r = 00), g: PIM, POM number (g =0, 3, 5, 7)

3. fmck: Serial array unit operation clock frequency

(Operation clock to be set by the CKSmn bit of serial mode register mn (SMRmn).

n: Channel number (mn = 00)

m: Unit number,
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RL78/G1C 3. ELECTRICAL SPECIFICATIONS (G: Ta =-40 to +105°C)

3.5.2 Serial interface [ICA

(Ta=-40to +105°C,2.4V<Vbp< 5.5V, Vss =0 V)

Parameter Symbol Conditions HS (high-speed main) Mode | Unit

Standard Fast Mode
Mode

MIN. | MAX. | MIN. | MAX.

SCLAO clock frequency fscL Fast mode: fcik > 3.5 MHz - - 0 400 | kHz
Standard mode: fcik > 1 MHz 0 100 - - kHz
Setup time of restart condition tsu:sTa 4.7 0.6 us
Hold timeMN>*®" tHD:sTA 4.0 0.6 us
Hold time when SCLAOQ = “L” trow 4.7 1.3 us
Hold time when SCLAO = “H” tHigH 4.0 0.6 us
Data setup time (reception) tsu:pAT 250 100 ns
Data hold time (transmission)"¢2 tHD:DAT 0 345 0 09 | us
Setup time of stop condition tsu:sTo 4.0 0.6 us
Bus-free time tBuF 4.7 1.3 us

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

Caution The values in the above table are applied even when bit 1 (PIOR1) in the peripheral 1/O redirection
register (PIOR) is 1. At this time, the pin characteristics (loH1, loL1, VoH1, VoL1) must satisfy the
values in the redirect destination.

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.

Standard mode: Cb =400 pF, Ro = 2.7 kQ
Fast mode: Cb =320 pF, Ro = 1.1 kQ

IICA serial transfer timing

trow

SCLAO

i i E tHIGH
E i : tHD:STA tsu:pAT
SDAAO : /
Stbb- ) .éiél't Restart Stop
condition condition condition condition
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RL78/G1C

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

3.5.3 USB

(1) Electrical specifications

(Ta=-40 to +105°C, 3.0 V<UVbp<3.6V,3.0V<Vbp<5.5V, Vss=0V)

Parameter Symbol Conditions MIN. TYP. MAX. Unit
UVop UVop input voltage UVop Voo = 3.0 t0 5.5V, PXXCON =1, 3.0 3.3 3.6 \Y

characteristic VDDUSEB = 0 (UVop < Vop)

UVop output voltage UVop Voo =4.0t05.5V, 3.0 3.3 3.6 \Y

characteristic PXXCON = VDDUSEB = 1
UVaus UVsus input voltage UVaus Function 4.3N5t 5.00 5.25 \%

characteristic (4.027°)

Host 4.75 5.00 5.25 \Y
Note Value of instantaneous voltage
(TA=-40 to +105°C, 3.0 V<UVop<3.6 V,3.0V<Vbob<5.5V, Vss =0 V)

Parameter Symbol Conditions MIN. TYP. MAX. Unit
UDPi/UDMi Input voltage ViH 2.0 \Y
pins input Vi 08 v
characteristic - -

(FSILS Difference input | Vo | UDP voltage — UDM voltage | 0.2 Vv
receiver) sensitivity
Difference Vewm 0.8 2.5 \Y,
common mode
range
UDPi/UDMi Output voltage Vo low = -200 A 2.8 3.6 \Y
pins output Vo loL = 2.4 mA 0 0.3 %
characteristic
(FS driver) Transi-ti | Rising | trr Rising: From 10% to 90 % of 4 20 ns
on time : amplitude,
- Falling | tee Falling: From 90% to 10 % of 4 20 ns
Matching VFRFM amplitude, 90 1111 %
(TFR/TFF) CL =50 pF
Crossover voltage| Vrcrs 1.3 2.0 Vv
Output ZpRv UVop voltage = 3.3V, 28 44 Q
Impedance Pin voltage = 1.65V
UDPi/UDMi Output voltage VoH 2.8 3.6 \%
pins output VoL 0 0.3 v
characteristic
(LS driver) Transi-ti | Rising | tr Rising: From 10% to 90 % of 75 300 ns
on time : amplitude,
- Falling | e Falling: From 90% to 10 % of s 300 ns
Matching oo | VitFm amplitude, 80 125 %
(TFR/TFF) CL = 200 to 600 pF
Qrgssover voltage| Vicrs When the host controller function is 1.3 2.0 \Y;
ote selected: The UDMi pin (i=0, 1) is
pulled up via 1.5 kQ.
When the function controller
function is selected: The UDPO and
UDMO pins are individually pulled
down via 15 kQ
UDPi/UDMi Pull-down resistor| Rep 14.25 24.80 kQ
pins pull-up, - Fpyiiup [ idie Reui 0.9 1575 kQ
pull-down resistor
(i=0 Recep-t| Reua 1.425 3.09 kQ
only) ion
UVeus UVsus pull-down | Rvsus UVsus voltage = 5.5 V 1000 kQ
resistor
UVsus input ViH 3.20 \%
voltage Vic 0.8 v

Note Excludes the first signal transition from the idle state.

Remark i=0,1
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RL78/G1C 3. ELECTRICAL SPECIFICATIONS (G: Ta =-40 to +105°C)

Notes 1. Excludes quantization error (£1/2 LSB).
2. This value is indicated as a ratio (%FSR) to the full-scale value.
3. When AVrere < Voo, the MAX. values are as follows.
Overall error: Add 1.0 LSB to the MAX. value when AVrerr = Voo.
Zero-scale error/Full-scale error: Add £0.05%FSR to the MAX. value when AVrerr = Voo.
Integral linearity error/ Differential linearity error: Add £0.5 LSB to the MAX. value when AVrerr = Vop.
4. Referto 3.6.2 Temperature sensor/internal reference voltage characteristics.
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RL78/G1C 3. ELECTRICAL SPECIFICATIONS (G: Ta =-40 to +105°C)

(2) When reference voltage (+) = AVrerr/ANIO (ADREFP1 = 0, ADREFPO = 1), reference voltage (-) =
AVRrerm/ANI1 (ADREFM = 1), target pin : ANI16, ANI17, ANI19

(Ta = —40 to +105°C, 2.4 V < AVrerp < Vbp < 5.5 V, Vss = 0 V, Reference voltage (+) = AVRrerp, Reference
voltage (-) = AVrRerm =0 V)

Parameter Symbol Conditions MIN. TYP. MAX. Unit
Resolution Res 8 10 bit
Overall error®®" AINL | 10-bit resolution 2.4V < AVrerp <55V 1.2 +5.0 LSB
AVgerp = Vop Ve 3
Conversion time tconv 10-bit resolution 36V<VDD<L55V 2125 39 us
Target ANI pin : 27V<Vop<55V | 3.1875 39 s
ANI16, ANI17, ANI19
24V<Vbb<55V 17 39 us
Zero-scale error®s 2 EZS 10-bit resolution 2.4V < AVrerp <55V +0.35 | %FSR
AVRerp = Vop Vo3
Full-scale error'®*® "2 EFS 10-bit resolution 24V <AVrerp <55V £0.35 | %FSR
AVrerp = Vpp Vo2
Integral linearity errore*’ ILE 10-bit resolution 24V <AVrerr <55V +3.5 LSB
AVRerp = Vop Vo3
Differential linearity error " DLE 10-bit resolution 24V <AVrerp < 5.5V +2.0 LSB
AVgerp = Vop Vo3
Analog input voltage VAN ANI16, ANI17, ANI19 0 AVRerp Vv
and Vob

Notes 1. Excludes quantization error (+1/2 LSB).
2. This value is indicated as a ratio (%FSR) to the full-scale value.
3. When AVrere < Vop, the MAX. values are as follows.
Overall error: Add 4.0 LSB to the MAX. value when AVrerr = Vop.
Zero-scale error/Full-scale error: Add £0.20%FSR to the MAX. value when AVrerr = Voo.
Integral linearity error/ Differential linearity error: Add £2.0 LSB to the MAX. value when AVrerr = Vop.
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