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RL78/G1C

1. OUTLINE

1.3.2 48-pin products

e 48-pin plastic LFQFP (fine pitch) (7 x 7, 0.5 mm pitch)

(1) USB function: Host/Function controller (R5F10JGC)
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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).
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RL78/G1C

1. OUTLINE

(2) USB function: Function controller only (R5F10KGC)
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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.

UDPO

UDMO

UVeus

UVop

IC Note

IC Note

P14

P15/PCLBUZA1
P16/T101/TOO01/INTP5
P17/T102/TO02
P51/INTP2/SO00/TxDO/TOOLTxD
P50/INTP1/S100/RxDO/TOOLRxD/SDAQOO

2. Functions in parentheses in the above figure can be assigned via settings in the peripheral 1/0

redirection register (PIOR).
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RL78/G1C

1. OUTLINE

1.5.2 48-pin products
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RL78/G1C 2. ELECTRICAL SPECIFICATIONS (A: Ta = -40 to +85°C)

2.1 Absolute Maximum Ratings

Absolute Maximum Ratings (Ta = 25°C) (1/2)

Parameter Symbols Conditions Ratings Unit
Supply voltage Vob -0.5to +6.5 \%
REGC pin input voltage | Virecc REGC -0.3to +2.8 \%

and -0.3 to Voo +0.3"*"
UVop pin input voltage | Viuvop UVop —0.3 to Voo +0.3 \%
Input voltage Vi1 P00, P01, P14 to P17, P20 to P27, P30, P31, P40, -0.3 to Voo +0.3"*? \Y,

P41, P50, P51, P70 to P75, P120 to P124, P137,
P140, EXCLK, EXCLKS, RESET

Vi2 P60 to P63 (N-ch open-drain) -0.3to +6.5 \%
Vi UDPO, UDMO, UDP1, UDM1 -0.3to +6.5 \
Via UVaus -0.3to +6.5 \%
Output voltage Vo1 P00, P01, P14 to P17, P20 to P27, P30, P31, P40, —0.3 to Vop +0.3 N2 \%
P41, P50, P51, P60 to P63, P70 to P75, P120,
P130, P140
Voz UDPO, UDMO, UDP1, UDM1 -0.3to +6.5 Vv
Analog input voltage Va1 ANI16, ANI17, ANI19 —0.3 to Vob +0.3
and —0.3 to AVrer (+) +0.3
Notes 2, 3
Va2 ANIO to ANI7 —0.3 to Voo +0.3 \Y

and —0.3 to AVrer (+) +0.3

Notes 2, 3

Notes 1. Connect the REGC pin to Vss via a capacitor (0.47 to 1 uF). This value regulates the absolute
maximum rating of the REGC pin. Do not use this pin with voltage applied to it.
2. Mustbe 6.5V or lower.
3. Do not exceed AVRrer(+) + 0.3 V in case of A/D conversion target pin

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.

Remarks 1. Unless specified otherwise, the characteristics of alternate-function pins are the same as those of the
port pins.
2. AVREer (+) : The + side reference voltage of the A/D converter. This can be selected from AVRrerp, the
internal reference voltage (1.45 V), and Vob.
3. Vss: Reference voltage

R0O1DS0348EJ0120 Rev.1.20 RENESAS Page 18 of 134
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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
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.

R0O1DS0348EJ0120 Rev.1.20 RENESAS Page 24 of 134
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RL78/G1C 2. ELECTRICAL SPECIFICATIONS (A: Ta = -40 to +85°C)

(6) Communication at different potential (2.5 V, 3 V) (UART mode) (1/2)
(Ta=-40 to +85°C,2.4V<Vbp<5.5V,Vss=0V)

Parameter Symbol Conditions MIN. TYP. MAX. Unit
Transfer rate reception | 4.0V <Voo <55V, fuck6™®"  bps
27V<Vb<4.0V Theoretical value of the 4.0 Mbps
maximum transfer rate
fuok = fork Mot 2
27V<Vop<4.0V, fuck/6™!|  bps
23V<Ve<27V Theoretical value of the 4.0 Mbps
maximum transfer rate
fuck = fok Note 2
24V<Vop<33V, fuck/6™®!|  bps
1.6V<Vb<20V Theoretical value of the 4.0 Mbps

maximum transfer rate

Note 2
fuok = fork "o

Notes 1. Use it with Vbp>Vb.
2. The maximum operating frequencies of the CPU/peripheral hardware clock (fcik) are:
HS (high-speed main) mode: 24 MHz (2.7 V <Vob < 5.5 V)
16 MHz (2.4 V <Vob <5.5V)

Caution Select the TTL input buffer for the RxDq pin and the N-ch open drain output (Voo tolerance) mode
for the TxDq 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.

Remarks 1. Vb[V]: Communication line voltage
2. g: UART number (g = 0), g: PIM and POM number (g = 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)

R0O1DS0348EJ0120 Rev.1.20 RENESAS Page 44 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)

2.5.2 Serial interface lICA

(1) I°C standard mode
(Ta=-40 to +85°C,2.4V<Vpp < 5.5V, Vss =0V)

Parameter Symbol Conditions HS (high-speed main) mode Unit
MIN. MAX.
SCLAO clock frequency fscL Standard mode: fcik > 1 27V<Vop<55V 0 100 kHz
MHz 24V <Vop<55V 0 100 KHz
Setup time of restart condition | tsusta | 2.7 V<Vop <55V 4.7 us
24V <Voo<55V 47 us
Hold timeN°t®" tiosta | 2.7V <Vop<5.5V 4.0 us
24V <Voo<55V 4.0 us
Hold time when SCLAO = “L” | tiow 27V<Voo<55V 47 us
24V <V <55V 47 us
Hold time when SCLAQ = “H” | twieH 27V<Vop<55V 4.0 us
24V <Vopo<55V 4.0 us
Data setup time (reception) tsupar | 27V <VoD <55V 250 us
24V <Voo<55V 250 us
Data hold time thooatr | 227V <V <55V 0 3.45 us
(transmission)"**** 24V<Von<55V 0 3.45 s
Setup time of stop condition tsusto | 2.7V <Vop<55V 4.0 us
24V <Voo<55V 4.0 us
Bus-free time teur 27V<Vop<55V 4.7 us
24V <Voo<55V 47 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:0AT 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. At this time, the pin characteristics (lon1, loL1, Von1, 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
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RL78/G1C

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

253 USB

(1) Electrical specifications

(Ta=-40 to +85°C, 3.0 V<UVpp<3.6 V,3.0V<VbD<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 +85°C,3.0V<UVop<3.6 V,3.0V<Vbp<5.5V, Vss=0 V)

Parameter Symbol Conditions MIN. TYP. MAX. Unit
UDPIi/UDMi Input voltage Vi 2.0 Vv
pins input Vi 08 v
characteristic - -

(FSILS Difference input | Vo | UDP voltage — UDM voltage | 0.2 \Y
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 03 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 :s
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 2. ELECTRICAL SPECIFICATIONS (A: Ta = -40 to +85°C)

Timing of UDPi and UDMi

UDPI

10 % 10 %

UDMi

(2) BC standard
(Ta=-40 to +85°C, 3.0 V< UVbp<3.6 V,3.0V<VopD<5.5V,Vss=0V)

Parameter Symbol Conditions MIN. TYP. MAX. Unit
USB UDPi sink current lop_siNk 25 175 HA
standard | ypwmi sink current | lom_sink 25 175 Py
BC1.2

DCD source current | Iop_src 7 13 LA

Dedicated charging Rocp_par | 0 V < UDP/UDM voltage < 1.0 V 200 Q

port resistor

Data detection voltage| Voat_rer 0.25 0.4 Vv

UDPi source voltage | Vor_src Output current 250 pA 0.5 0.7 V

UDMi source voltage | Vom_src Output current 250 pA 0.5 0.7

Remark i=0,1
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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)

2.6.2 Temperature sensor/internal reference voltage characteristics

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

2.6.3 POR circuit characteristics

(Ta = —40 to +85°C, Vss = 0 V)

Parameter Symbol Conditions MIN. TYP. MAX. Unit
Detection voltage VPor Power supply rise time 1.47 1.51 1.55 \%
VPDR Power supply fall time 1.46 1.50 1.54 \%
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 (fuain) 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
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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)

3.2.3 PLL oscillator characteristics

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

Oscillators Parameters Conditions MIN. | TYP. | MAX. | Unit

PLL input frequency N feLun High-speed system clock 6.00 16.00 | MHz

PLL output frequency "°* fpLL 48.00 MHz

Lock up time From PLL output enable to stabilization of the 40.00 us
output frequency

Interval time From PLL stop to PLL re-operation setteing 4.00 us
Wait time

Setting wait time From after PLL input clock stabilization and PLL 1.00 us

setting is fixed to start setting
Wait time required

Note Indicates only oscillator characteristics. Refer to AC Characteristics for instruction execution time.
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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)

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

TI/TO Timing

tri | tTH
TIOO to TIO3 J H
1/fro
TOO0O0 to TO03 J /—{—

Interrupt Request Input Timing

tinTL tNTH

INTPO to INTP6, INTP8, INTP9

Key Interrupt Input Timing

tkr
KRO to KR5 l

RESET Input Timing

trRsL.

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

(5) Communication at different potential (2.5 V, 3 V) (UART mode) (1/2)
(Ta=-40 to +105°C, 2.4V <Vop<5.5V, Vss =0 V)

Parameter Symbol Conditions MIN. TYP. MAX. Unit
Transfer rate reception | 4.0V <Vop <55V, fmek/12 bps
Note 1
27V<Ve<4.0V
Theoretical value of the 2.0 Mbps
maximum transfer rate
fcik = 24 MHz,
fuck = fork Note 2
27V<Vop<4.0V, fmek/12 bps
Note 1
23V<Vb<27V
Theoretical value of the 2.0 Mbps
maximum transfer rate
fok = 24 MHz,
fumck = fok Note?
24V <Vop<33V, fmek/12 bps
Note 1
1.6V<Vb<2.0V
Theoretical value of the 2.0 Mbps
maximum transfer rate
fok = 24 MHz,
fumck = fok Note?

Notes 1. Use it with Vbp>Vb.
2. The maximum operating frequencies of the CPU/peripheral hardware clock (fcik) are:
HS (high-speed main) mode: 24 MHz (2.7 V <Vop < 5.5 V)
16 MHz (2.4 V <Vbopb £5.5V)

Caution Select the TTL input buffer for the RxDq pin and the N-ch open drain output (Voo tolerance) mode
for the TxDq pin by using port input mode register g (PIMg) and port output mode register g
(POMg). For Vi1 and Vi, see the DC characteristics with TTL input buffer selected

Remarks 1. Vb[V]: Communication line voltage
2. q: UART number (q = 0), g: PIM and POM number (g = 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)
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RL78/G1C 3. ELECTRICAL SPECIFICATIONS (G: Ta =-40 to +105°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, Co[F]: Communication line (SCKp, SOp)

load capacitance, Vb[V]: Communication line voltage

2. p: CSI 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 4. PACKAGE DRAWINGS

R5F10JGCANA, R5F10KGCANA
R5F10JGCGNA, R5F10KGCGNA

<R> JEITA Package Code RENESAS Code Previous Code MASS (Typ) [g]
48PJN-A
P-HWQFN48-7x7-0.50 PWQNO0048KB-A P48K8-50-5B4-7 0.13
Unit: mm
D
36 25
37 24 DETAIL OF (A) PART
s E A
O oo
48 13 A1 —C2
o/
1 12
INDEX AREA
D2
Dimensions in millimeters
=N EXPOSED DIE PAD Reference
lﬁLp 1 A 12 Symbol | nMin | Nom | Max
%7 UUUUUUUUUUY 1., D 6.95 | 7.00 | 7.05
480
5 = E 6.95 | 7.00 | 7.05
) d
5 b = A — — | 080
, g g A 0.00 | — —
5 + g E2 b | 018 | 0.25 | 0.30
> = e | — | 050 | —
ZE— g g Lp 0.30 | 0.40 | 0.50
= 5 X — — | 005
annn nnMnnzn5 y — T — 1005
7 e Zp — 1075 | —
o[ & w[s[AB]x oo
c2 0.15 | 0.20 | 0.25
D2 — | 550 | —
E2 — | 550 | —
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