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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"

Active
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FLASH
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5.5K'x 8
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A/D 8x8/10b

Internal
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Surface Mount
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RL78/G1C 1. OUTLINE

(2) USB function: Function controller only (R5F10KBC)
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Note IC: Internal Connection Pin Leave open.

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 /O
redirection register (PIOR).

R0O1DS0348EJ0120 Rev.1.20 RENESAS Page 7 of 134
Sep 30, 2016



RL78/G1C

1. OUTLINE

1.5 Block Diagram

1.5.1 32-pin products
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RL78/G1C 1. OUTLINE
1.6 Outline of Functions
[32-pin, 48-pin products]
(1/2)
Item 32-pin 48-pin
R5F10JBC R5F10KBC R5F10JGC R5F10KGC
Code flash memory (KB) 32 KB 32 KB
Data flash memory (KB) 2 KB 2 KB
RAM (KB) 55KB " 55KkB e
Memory space 1 MB
<R> | Main High-speed system X1 (crystal/ceramic) oscillation, external main system clock input (EXCLK)
system clock HS (High-speed main) mode: 1 to 20 MHz (Vobo = 2.7 to 5.5 V),
clock HS (High-speed main) mode: 1 to 16 MHz (Voo = 2.4 to 5.5 V)
High-speed on-chip 1to 24 MHz (Vop=2.7105.5V), 1t0 16 MHz (Vop=2.41t0 5.5 V)
oscillator
PLL clock 6,12, 24 MHz " : Voo =24 t0 5.5V
Subsystem clock - XT1 (crystal) oscillation
32.768 kHz (TYP.): Vop = 2.4 t0 5.5V
Low-speed on-chip oscillator On-chip oscillation (Watchdog timer/Real-time clock/12-bit interval timer clock)
15 kHz (TYP.): Voo = 2.4 t0 5.5V
General-purpose register 8 bits x 32 registers (8 bits x 8 registers x 4 banks)
Minimum instruction execution time 0.04167 us (High-speed on-chip oscillator: fhoco = 48 MHz /fi1 = 24 MHz operation)
0.04167 us (PLL clock: feu = 48 MHz /fin = 24 MHz "°*® ? operation)
0.05 us (High-speed system clock: fux = 20 MHz operation)
- 30.5 us (Subsystem clock: fsus = 32.768 kHz
operation)
Instruction set o Data transfer (8/16 bits)
¢ Adder and subtractor/logical operation (8/16 bits)
e Multiplication (8 bits x 8 bits)
* Rotate, barrel shift, and bit manipulation (Set, reset, test, and Boolean operation), etc.
1/O port Total 22 38
CMOS 1/0 16 (N-ch O.D. I/O [Vob withstand voltage]: 5) 28 (N-ch O.D. I/O [Vopb withstand voltage]: 6)
CMOS input 3 5
CMOS output - 1
N-ch open-drain I/O 3 4
(6 V tolerance)
Timer 16-bit timer 4 channel
Watchdog timer 1 channel
Real-time clock (RTC) | 1 channel Note 3
12-bit Interval timer (IT) | 1 channel
Timer output 4 channels (PWM output: 3) Note 4
RTC output - 1
o 1 Hz (subsystem clock: fsus = 32.768 kHz)
Notes 1. Inthe case of the 5.5 KB, this is about 4.5 KB when the self-programming function is used.
2. Inthe PLL clock 48 MHz operation, the system clock is 2/4/8 dividing ratio.
3. In 32-pin products, this channel can only be used for the constant-period interrupt function based on
the low-speed on-chip oscillator clock (fiL).
4. The number of PWM outputs varies depending on the setting of channels in use (the number of
masters and slaves).
Caution This outline describes the functions at the time when Peripheral 1/O redirection register (PIOR) is

set to 00H.

RO1DS0348EJ0120 Rev.1.20
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RL78/G1C 2. ELECTRICAL SPECIFICATIONS (A: Ta = -40 to +85°C)

2.3 DC Characteristics

2.3.1 Pin characteristics

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

Items Symbol Conditions MIN. | TYP. | MAX.| Unit
Output current, | lon1 Per pin for P00, P01, P14 to P17, 24V <Vop<55V -10.0 mA
highMo*e ! P30, P31, P40, P41, P50, P51, P70 to Note 2

P75, P120, P130, P140
Total of P00, P01, P40, P41, P120, 40V<Vop<55V -55.0| mA
P130, P140 27V<Voo <40V ~10.0| mA
(When duty < 70% "°*°?)
24V <Vop<2.7V 50| mA
Total of P14 to P17, P30, P31, 40V<Vop<55V -80.0| mA
P50, P51, P70 to P75 27V <Vop<4.0V ~19.0| mA
(When duty < 70% "°*°?)
24V<Vop <27V -10.0| mA
Total of all pins 24V <Vop<55V -135.0] mA
(When duty < 70%"°*?)
loH2 Per pin for P20 to P27 24V <Vop<55V 0.1 mA
e2
Total of all pins 24V <Vop<55V -1.5 mA
(When duty < 70%"°*?)

Notes 1. Value of current at which the device operation is guaranteed even if the current flows from the Vop

pin to an output pin.

2. However, do not exceed the total current value.

3. Specification under conditions where the duty factor < 70%.
The output current value that has changed to the duty factor > 70% the duty ratio can be calculated
with the following expression (when changing the duty ratio to n%).

e Total output current of pins = (lon x 0.7)/(n x 0.01)
<Example> Where n = 80% and lox = -10.0 mA
Total output current of pins = (-10.0 x 0.7)/(80 x 0.01) = -8.7 mA

However, the current that is allowed to flow into one pin does not vary depending on the duty factor.
A current higher than the absolute maximum rating must not flow into one pin.

Caution P00, P01, P30, and P74 do not output high level in N-ch open-drain mode.

Remark Unless specified otherwise, the characteristics of alternate-function pins are the same as those of the
port pins.
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RL78/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
Output current, | loL1 Per pin for P00, P01, P14 to P17, 24V <Vop<55V 20.0 Nt mA
low°te? P30, P31, P40, P41, P50, P51, z
P70 to P75, P120, P130, P140
Per pin for P60 to P63 24V <Vop<55V 20.0M*  mA
2
Total of P00, P01, P40, P41, P120, 40V<Vop<55V 70.0 mA
P130, P140 27V<Von<4.0V 15.0 mA
(When duty < 70% N°*?)
24V <V <27V 9.0 mA
Total of P14 to P17, P30, P31, P50, |40V <Vop<5.5V 80.0 mA
P51, P60 to P63, P70 to P75 27V <Voo<4.0V 35.0 mA
(When duty < 70% M°*¢?)
24V <V <27V 20.0 mA
Total of all pins 24V <Vop<55V 150.0 mA
(When duty < 70% "°*®?)
loL2 Per pin for P20 to P27 24V <Vop<5.5V 0.4"*2|  mA
Total of all pins 24V <Vop<55V 5.0 mA
(When duty < 70%M?)
Notes 1. Value of current at which the device operation is guaranteed even if the current flows from an output

pin to the Vss pin.
2. However, do not exceed the total current value.
3. Specification under conditions where the duty factor < 70%.
The output current value that has changed to the duty factor > 70% the duty ratio can be calculated
with the following expression (when changing the duty ratio to n%).
e Total output current of pins = (loL x 0.7)/(n x 0.01)
<Example> Where n = 80% and loL = 10.0 mA
Total output current of pins = (10.0 x 0.7)/(80 x 0.01) = 8.7 mA
However, the current that is allowed to flow into one pin does not vary depending on the duty factor.
A current higher than the absolute maximum rating must not flow into one pin.

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

RO1DS0348EJ0120 Rev.1.20
Sep 30, 2016
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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)

Minimum Instruction Execution Time during Main System Clock Operation

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

10
1.0 IS R V——
— ; ! —— When the high-speed on-chip oscillator
£ : : clock is selected
= I
|§ I :I ——— During self programming
GE) ' il —-—-  When high-speed system clock is selected
£ ] I
= ; A
@ i i
S i ,
O 3 A
! [
0.1 d ]
5 i
0.0625 f-mmmoefemeee B }
0.05 i .
0.04167 f======poc-=-- =S ==
0.01 L

0 1.0 2030 40 50°%560
24 27

Supply voltage Voo [V]

AC Timing Test Points

Vin/Vor Vin/Vor
Test point
>< Vi/Vou > est points <: Vi/Vou

External System Clock Timing

1/fex/
1/fexs
tex/ [ texH/
texts texHs
EXCLK/EXCLKS \
N\ N
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RL78/G1C 2. ELECTRICAL SPECIFICATIONS (A: Ta = -40 to +85°C)

2.5 Peripheral Functions Characteristics

2.5.1 Serial array unit

(1) During communication at same potential (UART mode) (dedicated baud rate generator output)
(Ta=-40 to +85°C,2.4V<Vpp < 5.5V, Vss =0 V)

Parameter Symbol Conditions MIN. TYP. MAX. Unit
Transfer rate fmek/6 bps
Theoretical value of the 4.0 Mbps

maximum transfer rate

Note
fmek = fok

Note The maximum operating frequencies of the CPU/peripheral hardware clock (fck) are:
HS (high-speed main) mode: 24 MHz (2.7 V <Vop <5.5V)
16 MHz (2.4 V <Vob <5.5V)

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

UART mode connection diagram (during communication at same potential)

TxDq Rx
RL78 microcontroller User's device
RxDq TX

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

1/Transfer rate

High-/Low-bit width

Baud rate error tolerance

TxDq
RxDq

Remarks 1. q: UART number (q = 0), g: PIM and POM number (g = 5)
2. 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))

R0O1DS0348EJ0120 Rev.1.20 RENESAS Page 37 of 134
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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)

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

Remarks 1. Rb[Q]:Communication line (SCKp, SOp) pull-up resistance, Co[F]: Communication line (SCKp, SOp)
load capacitance, Vb[V]: Communication line voltage
2. p: CSI number (p = 00), m: Unit number (m = 0), n: Channel number (n = 0),
g: PIM and POM number (g = 3, 5)
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. This value is valid only when CSI00’s peripheral 1/O redirect function is not used.

(8) Communication at different potential (1.8 V, 2.5 V, 3 V) (CSI mode) (master mode, SCKp... internal clock output)
(1/2)
(TA=-40 to +85°C,2.4V<Vbp< 5.5V, Vss =0 V)

Parameter Symbol Conditions MIN. TYP. MAX. Unit

SCKp cycle time tkey tkeyt 2 4/fcik| 4.0V <Vop<5.5V, 300 ns
27V<Vb<4.0V,
Cb =30 pF, Ro = 1.4 kQ
27V<Vop<4.0V, 500 ns
23V<Vb<27V,
Cb =30 pF, Ro = 2.7 kQ

24V <Vop<3.3V, 1150 ns
24V<Vb<20V,
Cb = 30 pF, Ro = 5.5 kQ

SCKp high-level width tiH1 40V<Vop<55V,27V<Vb<40V, |[tkev/2-T75 ns
Cbv =30 pF, Ro = 1.4 kQ

27V<Vop<40V,23V<Vp<27V, tkey1/2 — ns
Cob = 30 pF, Ro = 2.7 kQ 170
24V <Vop<33V,16V<Vb<20V, tkev1/2 — ns
Cb = 30 pF, Ro = 5.5 kQ 458

SCKp low-level width tkL1 40V<Vop<55V,27V<Vb<40V, |tkev1/2-12 ns

Cb = 30 pF, Ro = 1.4 kQ

27V<Vop<4.0V,23V<Vb<27V, |tker/2-18 ns
Cb =30 pF, Ro = 2.7 kQ

24V<Vop<33V,1.6V<Vb<20V, |tker/2-50 ns
Cb =30 pF, Rp = 5.5 kQ

Cautions 1. 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 Vi and Vi, see the DC characteristics with TTL input
buffer selected.

2. Use it with Vbbp > Vb.

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

(4) When Reference voltage (+) = Internal reference voltage (ADREFP1 = 1, ADREFPO = 0), Reference
voltage (-) = AVrerm/ANI1 (ADREFM = 1), target pin : ANIO to ANI7, ANI16, ANI17, ANI19

Note 3

(TA =-40 to +85°C, 2.4 V< Vbop < 5.5V, Vss = 0 V, Reference voltage (+) = Vecr , Reference voltage (-) =

AVrerm " #= 0 V, HS (high-speed main) mode)

Parameter Symbol Conditions MIN. ‘ TYP. ‘ MAX. Unit
Resolution Res 8 Bit
Conversion time tconv 8-bit resolution 24V<VbD<55V 17 39 us
Zero-scale error"*'* "2 EZS 8-bit resolution 24V<Vbp<55V +0.60 | %FSR
Integral linearity error™**’ ILE 8-bit resolution 24V <Vbp<55V +2.0 LSB
Differential linearity error " DLE 8-bit resolution 24V<Vop<55V +1.0 LSB
Analog input voltage VAN 0 Veer @3 v

Notes 1. Excludes quantization error (£1/2 LSB).
2. This value is indicated as a ratio (%FSR) to the full-scale value.
3. Referto 2.6.2 Temperature sensor/internal reference voltage characteristics.
4. When reference voltage (-) = Vss, the MAX. values are as follows.
Zero-scale error: Add £0.35%FSR to the MAX. value when reference voltage () = AVRerm.
Integral linearity error: Add £0.5 LSB to the MAX. value when reference voltage (-) = AVRerm.
Differential linearity error: Add £0.2 LSB to the MAX. value when reference voltage (=) = AVReFm.
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RL78/G1C 2. ELECTRICAL SPECIFICATIONS (A: Ta = -40 to +85°C)

2.6.4 LVD circuit characteristics

LVD Detection Voltage of Reset Mode and Interrupt Mode
(Ta =-40 to +85°C, VPbR< VDD < 5.5 V, Vss = 0 V)

Parameter Symbol Conditions MIN. TYP. MAX. Unit

Detection Supply voltage level Vivoo Power supply rise time 3.98 4.06 414 \
voltage Power supply fall time 3.90 3.98 4.06 \Y
Vivp1 Power supply rise time 3.68 3.75 3.82 \

Power supply fall time 3.60 3.67 3.74 \

Vivb2 Power supply rise time 3.07 3.13 3.19 \

Power supply fall time 3.00 3.06 3.12 \

Vwivps Power supply rise time 2.96 3.02 3.08 \

Power supply fall time 2.90 2.96 3.02 \Y

Vivpa Power supply rise time 2.86 2.92 2.97 \

Power supply fall time 2.80 2.86 2.91 \

Vivos Power supply rise time 2.76 2.81 2.87 \

Power supply fall time 2.70 2.75 2.81 \

Vivps Power supply rise time 2.66 2.71 2.76 \

Power supply fall time 2.60 2.65 2.70 \

Vivor Power supply rise time 2.56 2.61 2.66 \

Power supply fall time 2.50 2.55 2.60 \

Vivps Power supply rise time 2.45 2.50 2.55 \

Power supply fall time 2.40 245 2.50 \

Minimum pulse width tw 300 HS
Detection delay time to 300 Hs
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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
Output current, | loL1 Per pin for P00, P01, P14 to P17, 2.4V <Vop<55V g5MeeZ [ mA
low"**" P30, P31, P40, P41, P50, P51,
P70 to P75, P120, P130, P140
Per pin for P60 to P63 24V <V <55V 15.0MN"°2[  mA
Total of POO, P01, P40, P41, P120, |4.0V<Vop<55V 40.0 mA
P130, P140 27V <Voo<4.0V 150 | mA
(When duty < 70% N°*?)
24V<Vop <27V 9.0 mA
Total of P14 to P17, P30, P31, P50, |4.0V<Vop<55V 40.0 mA
P51, P60 to P63, P70 to P75 27V <Vop <40V 350 mA
(When duty < 70% M°*¢?)
24V<Vop <27V 20.0 mA
Total of all pins 24V <Vop<55V 80.0 mA
(When duty < 70% "°*®?)
loL2 Per pin for P20 to P27 24V <Vop<55V 0.4M*°% | mA
Total of all pins 24V<Vop<55V 5.0 mA
(When duty < 70%M?)
Notes 1. Value of current at which the device operation is guaranteed even if the current flows from an output

pin to the Vss pin.
2. However, do not exceed the total current value.
3. Specification under conditions where the duty factor < 70%.
The output current value that has changed to the duty factor > 70% the duty ratio can be calculated
with the following expression (when changing the duty ratio to n%).
e Total output current of pins = (loL x 0.7)/(n % 0.01)
<Example> Where n = 80% and loL = 10.0 mA
Total output current of pins = (10.0 x 0.7)/(80 x 0.01) = 8.7 mA
However, the current that is allowed to flow into one pin does not vary depending on the duty factor.
A current higher than the absolute maximum rating must not flow into one pin.

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 leakage ILim P00, P01, P14 to P17, Vi = Vop 1 LA
current, high P20 to P27, P30, P31,

P40, P41, P50, P51, P60 to
P63, P70 to P75, P120,
P137, P140, RESET

ILimz P121 to P124 Vi=Voo | Ininput port 1 LA
(X1, X2, XT1, XT2, EXCLK, or external
EXCLKS) clock input
In resonator 10
connection
Input leakage luiet P00, P01, P14 to P17, Vi =Vss -1
current, low P20 to P27, P30, P31, P40,

P41, P50, P51, P60 to P63,
P70 to P75, P120, P137, P140,

RESET
lLiz P121to P124 Vi = Vss In input port -1 HA
(X1, X2, XT1, XT2, EXCLK, or external
EXCLKS) clock input
In resonator -10 LA
connection
On-chip pll-up Ru P00, P01, P14 to P17, Vi = Vss, In input port 10 20 100 kQ
resistance P30, P31, P40, P41,
P50, P51, P70 to P75, P120,
P140

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<Vbop<5.5V,Vss=0V) (2/2)
Parameter | Symbol Conditions MIN. TYP. | MAX. Unit
Supply b2 HALT HS froco = 48 MHz Voo = 5.0 V 067 (225 |mA
urrent "e? | mode (High-speed| fix = 24 MHz"*"* Voo = 3.0V 067 |225 |mA
ain) Mode oo =24 MHz"*" | vop =50V 050 [155 |mA
fin = 12 MHz " Voo =3.0V 050 |155 |mA
fioco=12MHZ""*" |\ =50V 041 [121 |mA
fin = 6 MHz"*** Voo =3.0V 041 [121 |mA
fioco = 6 MHz"***’ Voo =5.0V 037 [105 |mA
fin = 3 MHZ"*** Voo =3.0V 037 |105 |mA
HS fux = 20 MHz V3 Square wave input 028 1190 |maA
(High-speed | Vop = 5.0 V Resonator connection 045 |200 |mA
LT:taei:) mode fux = 20 MHz N3, Square wave input 0.28 1.90 mA
Voo =3.0V Resonator connection 0.45 2.00 mA
fux = 10 MHz N3, Square wave input 0.19 1.02 mA
Voo =5.0V Resonator connection 0.26 1.10 mA
fux = 10 MHz N3, Square wave input 0.19 1.02 mA
Voo =3.0V Resonator connection 0.26 1.10 mA
HS feuL = 48 MHz, Voo =5.0 V 091 [274 |mA
(High-speed| fouc =24 MHz™"2 [ "5 oy 091 |274 |mA
?:_':) mode Mo = 48 MHz,NM Voo =5.0 V 085 [231 |mA
operation) fou = 12 MHz Voo =3.0V 0.85 2.31 mA
Note® fe = 48 MHz, Voo =5.0V 082 207 |mA
fouk = 6 MHz"*** Voo = 3.0V 082 [207 |mA
Subsystem | fsus = 32.768 kHz"'*®® | Square wave input 025 |057 |pA
clock Ta = —40°C Resonator connection 044 |076 |uA
operation fsus = 32.768 kHZ"°**® | Square wave input 030 |057 |uA
Ta = +25°C Resonator connection 0.49 0.76 HA
fsus = 32.768 kHZ"**® | Square wave input 033 [1.17 |uA
Ta = +50°C Resonator connection 0.63 1.36 LA
fsus = 32.768 kHZ"® | Square wave input 046 |197 |uA
Ta = +70°C Resonator connection 0.76 2.16 pA
fous = 32.768 kHZz"® | Square wave input 097 [337 |uA
Ta = +85°C Resonator connection 1.16 3.56 UA
fsus = 32.768 kHZ"°**® | Square wave input 3.01 15.37 | 4A
Ta = +105°C Resonator connection 3.20 15.56 | uA
Iops"*® | STOP Ta =-40°C 0.18 |050 |pA
mode™**® | 1, _ 42500 023 |050 |uA
Ta = +50°C 026 |1.10 |pA
Ta=+70°C 029 [1.90 |zA
Ta = +85°C 090 (330 |uA
Ta=+105°C 294 [1530 |uA
(Notes and Remarks are listed on the next page.)
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RL78/G1C

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

(Ta =—40 to +105°C, 2.4 V< Vpp < 5.5V, Vss = 0 V) (2/2)

Parameter

Symbol

Conditions

MIN.

TYP.

MAX.

Unit

USB operating current

luseH
Note 11

During USB communication operation under the following settings

and conditions (Voo = 5.0 V, Ta = +25°C):

o The internal power supply for the USB is used.

o X1 oscillation frequency (fx) = 12 MHz, PLL oscillation frequency
(fre) = 48 MHz

e The host controller (via two ports) is set to operate in full-speed
mode with four pipes (end points) used simultaneously.
(PIPE4: Bulk OUT transfer (64 bytes), PIPES5: Bulk IN transfer (64

bytes), PIPEG: Interrupt OUT transfer, PIPE7: Interrupt IN transfer).

e The USB ports (two ports) are individually connected to a
peripheral function via a 0.5 m USB cable.

9.0

mA

lussr
Note 11

During USB communication operation under the following settings

and conditions (Voo = 5.0 V, Ta = +25°C):

e The internal power supply for the USB is used.

* X1 oscillation frequency (fx) = 12 MHz, PLL oscillation frequency
(frL) = 48 MHz

» The function controller is set to operate in full-speed mode with
four pipes (end points) used simultaneously.
(PIPE4: Bulk OUT transfer (64 bytes), PIPES5: Bulk IN transfer (64

bytes), PIPE6: Interrupt OUT transfer, PIPE7: Interrupt IN transfer).

e The USB port (one port) is connected to the host device via a
0.5 m USB cable.

2.5

mA

Isusp
Note 12

During suspended state under the following settings and conditions

(Voo =5.0V, Ta = +25°C):

* The function controller is set to full-speed mode (the UDPO pin is
pulled up).

o The internal power supply for the USB is used.

o The system is set to STOP mode (When the high-speed on-chip
oscillator, high-speed system clock, and subsystem clock are
stopped. When the watchdog timer is stopped.).

e The USB port (one port) is connected to the host device via a
0.5 m USB cable.

240

(Notes and Remarks are listed on the next page.)
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RL78/G1C 3. ELECTRICAL SPECIFICATIONS (G: Ta =-40 to +105°C)

(3) BC option standard (Host)
(Ta=-40 to +105°C, 4.75V<UVBuUs < 5.25V,3.0V<UVbp<3.6 V,24V<Vbp<5.5V,Vss=0V)

Parameter Symbol Conditions MIN. TYP. MAX. Unit
UDPi output | VDSELi | 1000 | V2o 38 40 42 % UVsus
voltage (3:0] 1001 | Vezr 51.6 53.6 556 | % UVaus
(UVeus divider | (i=0, 1)
ratio) 1010 Vp20 38 40 42 % UVBus
«VDOUEi = 1 1100 | Vpss 60 66 72 % UVBus
UDMi output | VDSELi | 1000 | Vma20 38 40 42 % UVsus
voltage (3:0] 1001 | Vieo 38 40 42 | % UVsus
(UVeus divider | (i=0, 1)
ratio) 1010 | Vmer 51.6 53.6 55.6 % UVeus
«VDOUE:i = 1 1100 | Vwmss 60 66 72 % UVBus
UDPi VDSELi | 1000 | Vhoerp_uro | The rise of pin voltage detection voltage 56.2 % UVBus
comparingte 1 (3:0] Vhpere_owio| The fall of pin voltage detection voltage 29.4 % UVBus
voltage (i=0,1)

. . . o
(UVsus divider 1001 Vupete_up1 | The rise of pin voltage detection voltage 60.5 % UVsus
ratio) Vrpere_own1 | The fall of pin voltage detection voltage 45.0 % UVsus
«VDOUEI =1 1010 | Vuoere_ur2 | The rise of pin voltage detection voltage 56.2 % UVsus
* CUSDETEi =1 Vrpetp_bwnz | The fall of pin voltage detection voltage 294 % UVsus
UDMi VDSELi | 1000 | Vhoetm_uro | The rise of pin voltage detection voltage 56.2 % UVsus
comparingt o1 (3:0] Vrpem_owno| The fall of pin voltage detection voltage 29.4 | % UVaus
voltage (i=0,1)
. . . o
(UVaus divider 1001 Vupetm_up1 | The rise of pin voltage detection voltage 56.2 % UVeus
ratio) Vuperm_own1| The fall of pin voltage detection voltage 294 % UVsus
«VDOUEIi =1 HDETM_UP2 e rise of pin voltage detection voltage . o UVBus
1010 |V The rise of pin voltage d i | 60.5 % UV
«CUSDETEi =1 Vhperv_ownz| The fall of pin voltage detection voltage 45.0 % UVBus
UDPi pull-up detection 1000 Ruper_puit | In full-speed mode, the power supply 1.575 kQ
Note 2 1001 voltage range of pull-up resistors
Connect detection with 1010 connected to the USB function
the full speed function module is between 3.0V and 3.6 V.
(pull-up resistor)
UDMi pull-up detection | 1000 | Rupet_put | In low-speed mode, the power supply 1.575 kQ
Note 2 1001 voltage range of pull-up resistors
Connect detection with 1010 connected to the USB function
the low-speed (pull-up module is between 3.0 V and 3.6 V.
resistor)
UDMi sink current 1000 IHDET_sINK 25 LA
detecti Note 2
etection 1001
Connect detection with
1010

the BC1.2 portable
device (sink resistor)

Notes 1. If the voltage output from UDPi or UDMi (i = 0, 1) exceeds the range of the MAX and MIN values prescribed
in this specification, DPCUSDET: (bit 8) and DMCUSDET: (bit 9) of the USBBCOPTi register are set to 1.
2. If the pull-up resistance or sink current prescribed in this specification is applied to UDPi or UDMi (i = 0,

1), DPCUSDETi (bit 8) and DMCUSDETI (bit 9) of the USBBCOPTi register are set to 1.

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

(3) Reference voltage (+) = Voo (ADREFP1 = 0, ADREFPO = 0), Reference voltage (-) = Vss (ADREFM = 0),
target ANI pin : ANIO to ANI7, ANI16, ANI17, ANI19, internal reference voltage, and temperature sensor
output voltage

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

Parameter Symbol Conditions MIN. TYP. MAX. Unit
Resolution Res 8 10 bit
Overall error>>"? AINL 10-bit resolution 24V<VoD<55V 1.2 +7.0 LSB
Conversion time tconv 10-bit resolution 36V<VDD<55V | 2125 39 Us

Target ANI pin : 27V<Vop<55V | 3.1875 39 us

ANIO to ANI7, ANI16,

< <

ANI17, ANI19 24V<VboD<55V 17 39 Hs

10-bit resolution 36V<VDD<55V | 2375 39 Us

Target ANl pin - Internal | 5 7 v < vpp <55V | 3.5625 39 s

reference voltage, and

24V <Vop<55V 17 39 us

temperature sensor

output voltage (HS

(high-speed main) mode)
Zero-scale error"*s "2 EZS 10-bit resolution 24V<Vop<55V +0.60 | %FSR
Full-scale error"*® "2 EFS 10-bit resolution 24V<Vbp<55V 10.60 | %FSR
Integral linearity error"*®’ ILE 10-bit resolution 24V<Vbp<55V +4.0 LSB
Differential linearity error®'| DLE 10-bit resolution 24V <VbD<55V 2.0 LSB
Analog input voltage Van ANIO to ANI7, ANI16, ANI17, ANI19 0 Vob \%

Internal reference voltage Vaer N3 v

(2.4 V <VbD £5.5V, HS (high-speed main)

mode)

Temperature sensor output voltage Vrupsas Ve 3 \Y;

(2.4 V <VbD £5.5V, HS (high-speed main)

mode)

Notes 1. Excludes quantization error (£1/2 LSB).
2. This value is indicated as a ratio (%FSR) to the full-scale value.
3. 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)

(4) When Reference voltage (+) = Internal reference voltage (ADREFP1 = 1, ADREFPO = 0), Reference
voltage (-) = AVrerm/ANI1 (ADREFM = 1), target pin : ANIO to ANI7, ANI16, ANI17, ANI19

Note 3

(TA=-40 to +105°C, 2.4 V< Vpp < 5.5V, Vss = 0 V, Reference voltage (+) = Veer , Reference voltage (-) =

AVrerm " #= 0 V, HS (high-speed main) mode)

Parameter Symbol Conditions MIN. ‘ TYP. ‘ MAX. Unit
Resolution Res 8 Bit
Conversion time tconv 8-bit resolution 24V<VbD<55V 17 39 us
Zero-scale error"*'* "2 EZS 8-bit resolution 24V<Vbp<55V +0.60 | %FSR
Integral linearity error™**’ ILE 8-bit resolution 24V <Vbp<55V +2.0 LSB
Differential linearity error " DLE 8-bit resolution 24V<Vop<55V +1.0 LSB
Analog input voltage VAN 0 Veer @3 v

Notes 1. Excludes quantization error (£1/2 LSB).
2. This value is indicated as a ratio (%FSR) to the full-scale value.
3. Referto 3.6.2 Temperature sensor/internal reference voltage characteristics.
4. When reference voltage (-) = Vss, the MAX. values are as follows.
Zero-scale error: Add £0.35%FSR to the MAX. value when reference voltage () = AVRerm.
Integral linearity error: Add £0.5 LSB to the MAX. value when reference voltage (-) = AVRerm.
Differential linearity error: Add £0.2 LSB to the MAX. value when reference voltage (=) = AVReFm.
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RL78/G1C 3. ELECTRICAL SPECIFICATIONS (G: Ta =-40 to +105°C)

3.6.2 Temperature sensor/internal reference voltage characteristics

(TA=-40to +105°C,2.4V<Vbp < 5.5V, Vss =0 V, HS (high-speed main) mode)

Parameter Symbol Conditions MIN. TYP. MAX. Unit
Temperature sensor output voltage | Vtmes2s | Setting ADS register = 80H, Ta = +25°C 1.05 \%
Internal reference voltage VBer Setting ADS register = 81H 1.38 1.45 1.5 \Y
Temperature coefficient Fvives | Temperature sensor that depends on the -3.6 mV/°C

temperature
Operation stabilization wait time tamp 5 us

3.6.3 POR circuit characteristics

(Ta = —40 to +105°C, Vss = 0 V)

Parameter Symbol Conditions MIN. TYP. MAX. Unit
Detection voltage VPor Power supply rise time 1.45 1.51 1.57 \%
VPDR Power supply fall time 1.44 1.50 1.56 \%
Minimum pulse widthN°*® Tew 300 us

Note Minimum time required for a POR reset when Voo exceeds below Veor. This is also the minimum time
required for a POR reset from when Voo exceeds below 0.7 V to when Voo exceeds Veor while STOP mode is

entered or the main system clock (fuan) is stopped through setting bit 0 (HIOSTOP) and bit 7 (MSTOP) in the
clock operation status control register (CSC).

Tew
Supply voltage (Vob)
VPOR
Veor or 0.7 V
RO1DS0348EJ0120 Rev.1.20 ENESAS Page 126 of 134

Sep 30, 2016



