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RL78/G1F

1. OUTLINE

1.3.3

36-pin products

* 36-pin plastic WFLGA (4 x 4 mm, 0.5 mm pitch)

Top View Bottom View
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EVbbo VbD P121/X1 P122/X2/EXCLK [P137/INTPO P40/TOOLO
P61/SDAAO P60/SCLAO Vss REGC RESET P124/XT2/
EXCLKS
P31/TI03/TO03/ | P14/ANI24/RxD2/ | P20/ANIO/ P21/ANI1/ PO1/ANI16/TO00/ | P123/XT1
INTP4/PCLBUZ0/ | SI20/SDA20/ AVREFP/IVCMP12/ | AVREFM/IVCMP13 | RxD1/TRGCLKB/
SSI00/(TRJIO0)/ | TRDIODO/ INTP11 TRJIOO/INTP10/
VCOUT1 (SCLAO)/IrRxD IVCMP11
P50/INTP1/SI00/ [ P70/INTP6/ P15/PCLBUZ1/ P23/ANI3/ANO1/ | POO/ANI17/TI00/ | P120/ANI19/
RxDO/TOOLRxD/ [ (VCOUTO)/ SCK20/SCL20/ PGAGND TxD1/TRGCLKA/ | VCOUTO
SDAOO/TRGIOA/ [ (VCOUT1) TRDIOBO/ (TRJOO)/INTP8/
(TRJOO)/ (SDAAO) IVCMP10
(TRDIOCH1)
P30/INTP3/ P16/T101/TO01/ | P12/ANI22/SO11/ [ P11/ANI21/SI11/ | P24/ANI4 P22/ANI2/ANOO/
RTC1HZ/SCKO00/ [INTP5/TRDIOCO/ | TRDIOB1 SDA11/TRDIOC1 PGAI/IVCMPO
SCLOO/TRJO0/ (RxDO0)/
(TRDIOB1) (TRDIOA1)
P51/INTP2/SO00/ [ P17/T102/TO02/ | P13/ANI23/TxD2/ | P10/ANI20/ P147/ANI18/ P25/ANI5
TxDO/TOOLTxD/ | TRDIOAO/ SO20/TRDIOA1/ [SCK11/SCL11/ IVREFO
TRGIOB/ TRDCLKO/(TxDO)/ | IrTxD TRDIOD1/(TxD2)
(TRDIOD1) (TRDIODO)
A B C D E F
Caution 1. Connect the REGC pin to Vss pin via a capacitor (0.47 to 1 uF).

Caution 2.

Remark 1.
Remark 2.

(PIORO to PIOR3).
Remark 3.

For pin identification, see 1.4 Pin Identification.
Functions in parentheses in the above figure can be assigned via settings in the peripheral I/O redirection registers 0 to 3

Make VoD pin the potential that is higher than EVbpo pin.

When using the microcontroller for an application where the noise generated inside the microcontroller must be reduced,
it is recommended to supply separate powers to the Vbb and EVDDo pins.
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RL78/G1F 2. ELECTRICAL SPECIFICATIONS (TA = -40 to +85°C)

2.1 Absolute Maximum Ratings
Absolute Maximum Ratings (2/2)
Parameter Symbols Conditions Ratings Unit
Supply voltage VbD -0.5t0 +6.5 \%
EVDDo -0.5t0 +6.5 \%
REGC pin input voltage | VIREGC REGC -0.3t0 +2.8 \%
and -0.3 to Vop +0.3 Note 1
Input voltage Vi1 P00 to P06, P10 to P17, P30, P31, -0.3 to EVppo +0.3 \%
P40 to P43, P50 to P55, P70 to P77, P120, and -0.3 to Vop +0.3 Note 2
P140, P141, P146, P147
Vi2 P60 to P63 (N-ch open-drain) -0.3 to +6.5 \%
Vi3 P20 to P27, P121 to P124, P137, -0.3 to Vpp +0.3 Note 2 \Y
EXCLK, EXCLKS, RESET
Output voltage Vo1 P00 to P06, P10 to P17, P30, P31, -0.3 to EVppo +0.3 \Y
P40 to P43, P50 to P55, P60 to P63, and -0.3 to Vpp +0.3 Note 2
P70 to P77, P120, P130, P140, P141,
P146, P147
Vo2 P20 to P27 -0.3 to VDD +0.3 Note 2 \Y;
Analog input voltage VAI1 ANI16 to ANI24 -0.3 to EVbDo +0.3 v
and -0.3 to AVREF(+) +0.3 Notes 2, 3
VAI2 ANIO to ANI7 -0.3 to VbDp +0.3 v
and -0.3 to AVREF(+) +0.3 Notes 2,3

Note 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.

Note 2. Must be 6.5 V or lower.

Note 3. Do not exceed AVREF (+) + 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.

Remark 1. Unless specified otherwise, the characteristics of alternate-function pins are the same as those of the port pins.
Remark 2. AVREF (+): + side reference voltage of the A/D converter.
Remark 3. Vss: Reference voltage

R01DS0246EJ0110 Rev. 1.10

Aug 12, 2016

RENESAS

Page 15 of 140



RL78/G1F

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

(TA=-40to +85°C, 1.6 V<EVDDO<LVDD<5.5V, Vss =EVsso=0V) (4/5)
ltems Symbol Conditions MIN. TYP. | MAX. | Unit
Output voltage, high | VoH1 P00 to P06, P10 to P17, P30, 40V <EVDDO<5.5V, EVppo - 1.5 \%
P31, P40 to P43, P50 to P55, loH1 =-10.0 mA
P70 to P77, P120, P130, P140, 140V <EVboo<5.5V, |EVobo-0.7 v
P141, P146, P147 loH1 = -3.0 mA
2.7V <EVDD0<55YV, EVbpo - 0.6 \%
loH1 =-2.0 mA
1.8V <EVDD0L55YV, EVbpo - 0.5 \
loH1 =-1.5 mA
1.6 V<EVDD0O<1.8YV, EVppo - 0.5 \Y
loH1 =-1.0 mA
VOH2 P20 to P27 1.6V<VbD<55Y, VoD - 0.5 \%
loH2 =-100 pA
Output voltage, low VoL1 P00 to P06, P10 to P17, P30, 40V<EVDD0L55YV, 1.3 \Y
P31, P40 to P43, P50 to P55, loL1 =20.0 mA
P70 to P77, P120, P130, P140, {40V <EVboo<55V 07 v
P141, P146, P147 loL1 = 8.5 mA
2.7V <EVDD0<5.5YV, 0.6 \
loL1 =3.0 mA
2.7V <EVDD0<55YV, 0.4 \%
loL1 = 1.5 mA
1.8V <EVDD0L5.5V, 0.4 \
loL1 = 0.6 mA
1.6 V<EVDDOL5.5V, 0.4 \%
loL1 = 0.3 mA
VoL2 P20 to P27 1.6V<VbD<55YV, 0.4 \
loL2 = 400 pA
VoL3 P60 to P63 40V <EVDD0<5.5V, 2.0 \%
loLz = 15.0 mA
40V <EVDD0<5.5V, 0.4 \
loL3 =5.0 mA
2.7V <EVDD0<55YV, 0.4 \%
loLz = 3.0 mA
1.8V <EVDD0L5.5V, 0.4 \
loL3 =2.0 mA
1.6 V<EVDDOL5.5V, 0.4 \%
loLz = 1.0 mA

Caution

drain mode.

Remark

P00, P02 to P04, P10, P11, P13 to P15, P17, P30, P43, P50 to P55, P71, P74 do not output high level in N-ch open-

Unless specified otherwise, the characteristics of alternate-function pins are the same as those of the port pins.
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RL78/G1F

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

(TA=-40to +85°C, 1.6 V<EVDDO<VDD<55V,Vss=EVsso=0V)UOOOOOOOOOOOOOOOOOO(2/2)

Parameter | Symbol Conditions MIN. | TYP. | MAX. | Unit
Supply current | Ibb2 HALT mode | HS (high-speed main) |fHoco = 64 MHz, Vop =5.0V 0.8 3.09 mA
Note 1 Note 2 mode Note 7 fiH = 32 MHz Note 4 Vop = 3.0V 0.8 3.09

fHoco = 32 MHz, Vob=5.0V 0.54 2.4
fi = 32 MHz Note 4 VoD =3.0V 054 | 24
fHoco = 48 MHz, Vop=5.0V 0.62 2.4
i = 24 MHz Note 4 Voo =3.0V 062 | 24
fHoco = 24 MHz, Vob=5.0V 0.44 1.83
fi = 24 MHz Note 4 VDD =3.0V 044 | 183
fHoco = 16 MHz, Vob=5.0V 04 1.38
fi = 16 MHz Note 4 VoD =3.0V 04 | 138
LS (low-speed main) |fHoco=8 MHz, Vop=3.0V 260 790 A
mode Note 7 fir = 8 MHz Note 4 Voo =20V 260 | 790
LV (low-voltage main) |fHoco =4 MHz, Vop=3.0V 420 830 uA
mode Nete 7 fiki = 4 MHz Note 4 VDD =20V 420 | 830
HS (high-speed main) | fux = 20 MHz Note 3, Square wave input 0.28 1.55 mA
mode Note 7 Vop =5.0V Resonator connection 049 | 1.74
fmx = 20 MHz Note 3, Square wave input 0.28 1.55
Vop =3.0 V Resonator connection 0.49 1.74
fmx = 10 MHz Note 3, Square wave input 0.19 0.86
Vop =5.0V Resonator connection 0.3 0.93
fwvx = 10 MHz Note 3, Square wave input 0.19 0.86
Vop =3.0V Resonator connection 0.3 0.93
LS (low-speed main) |fux = 8 MHz Note 3, Square wave input 95 640 A
mode Note 7 Vop =3.0 V Resonator connection 145 680
fmx = 8 MHz Note 3, Square wave input 95 640
Vob=2.0V Resonator connection 145 680
Subsystem clock fsus = 32.768 kHz Note 5 | Square wave input 0.25 0.57 A
operation Ta=-40°C Resonator connection 0.44 | 0.76
fsus = 32.768 kHz Note 5 | Square wave input 0.3 0.57
Ta=25°C Resonator connection 0.49 0.76
fsus = 32.768 kHz Note 5 | Square wave input 0.36 1.17
Ta=50°C Resonator connection 0.59 1.36
fsus = 32.768 kHz Note 5 | Square wave input 0.49 1.97
Ta=70°C Resonator connection 0.72 | 2.16
fsus = 32.768 kHz Note 5 | Square wave input 0.97 3.37
Ta=85°C Resonator connection 1.16 3.56
Ibb3 STOP mode |Ta=-40°C 0.18 0.51 A
Note€ | Noted Ta = +25°C 024 | 051
Ta = +50°C 0.29 11
Ta=+70°C 0.41 1.9
Ta = +85°C 0.9 3.3

(Notes and Remarks are listed on the next page.)
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RL78/G1F 2. ELECTRICAL SPECIFICATIONS (TA = -40 to +85°C)

2.4 AC Characteristics

(TA =-40to +85°C, 1.6 V<EVDD0O<VDD < 5.5V, Vss = EVsso =0 V)

ltems Symbol Conditions MIN. TYP. | MAX. | Unit
Instruction cycle (min- | Tcy Main system | HS (high-speed main) | 2.7V <VbD <55V 0.03125 1 us
imum instruction exe- clock (fwaIN) | mode 24V <VDD<27V 0.0625 1 us
tion ti ti
cution time) operation 1 s (low-speed main) | 1.8V <Vop<55V 0.125 1 | us
mode
LV (low-voltage main) |1.6 V<Vbb <55V 0.25 1 us
mode
Subsystem clock (fsus) operation 1.8V<VbD<55V 28.5 30.5| 31.3 us
In the self- HS (high-speed main) | 2.7V <Vbb <55V 0.03125 1 us
program- mode 24V<VbD<27V 0.0625 1 us
ming mode -
LS (low-speed main) |1.8V <Vbb<55V 0.125 1 us
mode
LV (low-voltage main) | 1.8V <VbD<5.5V 0.25 1 us
mode
External system clock | fex 27V<Vbb<55V 1.0 20.0 | MHz
frequency 24V<VoD<27V 1.0 16.0 | MHz
1.8V<Vbb<24V 1.0 8.0 | MHz
16V<Vbb<18V 1.0 40 | MHz
fexs 32 35 kHz
External system clock | texH, 27V<Vbb<55V 24 ns
input high-level Wldth, tExL 24V <\VDD<2.7V 30 ns
low-level width
owrievelwl 18V <Vop <24V 60 ns
1.6V<Vbp<18V 120 ns
tEXHS,
13.7 us
tEXLS
TIOO to TIO3 input tTiH, tTiL 1/fmck + 10 ns
high-level width, low- Note
level width
Timer RJ input cycle | fc TRJIO 27V <EVbpDo<55V 100 ns
1.8 V<EVDD0O<27V 300 ns
1.6 V<EVDD0<18V 500 ns
Timer RJ input high- [ tTJIH, TRJIO 27V <EVDD0<55V 40 ns
level width, low-level | tTuiL 1.8V <EVbDo < 2.7V 120 ns
width
1.6 V<EVDD0< 18V 200 ns
Note The following conditions are required for low voltage interface when EVbbo < Vbp

1.8 V<EVDD0 < 2.7 V: MIN. 125 ns
1.6 V< EVbDo < 1.8 V: MIN. 250 ns

Remark  fmck: Timer array unit operation clock frequency
(Operation clock to be set by the CKSmn bit of timer mode register mn (TMRmn). m: Unit number (m = 0, 1), n: Channel
number (n = 0 to 3))
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RL78/G1F 2. ELECTRICAL SPECIFICATIONS (TA = -40 to +85°C)

(3) During communication at same potential (CSI mode) (master mode, SCKp... internal clock output)
(TA=-40to +85°C, 1.6 V <EVDDO < VDD < 5.5V, Vss = EVsso =0 V)

Parameter Symbol Conditions HS (high-speed LS (low-speed main) LV (low-voltage Unit
main) mode mode main) mode
MIN. MAX. MIN. MAX. MIN. MAX.

SCKp cycle time tkey1 tkey1 > 4ffck | 2.7V < Evbbo < 5.5V 125 500 1000 ns
24V <EVbopo<55V 250 500 1000 ns

1.8V <EVopo <55V 500 500 1000 ns

1.7V<EVbopo <55V 1000 1000 1000 ns

1.6V <EVppo <55V — 1000 1000 ns

SCKp high-/low-level | tkH1, 40V <EVppo <55V tkey1/2 - 12 tkey1/2 - 50 tkcy1/2 - 50 ns
width 1 27V <EVbbo <55V tkey1/2 - 18 tkey1/2 - 50 tkey1/2 - 50 ns
2.4V <EVbpo <55V tkey1/2 - 38 tkey1/2 - 50 tkey1/2 - 50 ns

1.8V <EVboo <55V tkey1/2 - 50 tkey1/2 - 50 tkey1/2 - 50 ns

1.7V <EVbpo <55V tkey1/2 - 100 tkey1/2 - 100 tkey1/2 - 100 ns

1.6V <EVbpo <55V — tkey1/2 - 100 tkcy1/2 - 100 ns

Slp setup time tsik1 40V <EVppo <55V 44 110 110 ns
(to SCKpr) Mete 27V <EVooo <55V 44 110 110 ns
24V <EVbopo <55V 75 110 110 ns

1.8V <EVbopo <55V 110 110 110 ns

1.7V <EVopo <55V 220 220 220 ns

1.6V <EVbopo <55V — 220 220 ns

Slp hold time tksi 1.7V <EVppo <55V 19 19 19 ns
(from SCKpt) Nete 2 16V <EVono <55V — 19 19 ns
Delay time from tkso1 1.7V <EVppo <55V 25 25 25 ns

Ejel(;)l to SOp output C = 30 pF Note 4

1.6V <EVbopo <55V — 25 25 ns

C =30pF Note 4

Note 1. When DAPmn = 0 and CKPmn = 0, or DAPmn = 1 and CKPmn = 1. The Slp setup time becomes “to SCKp|” when
DAPmn = 0 and CKPmn = 1, or DAPmn = 1 and CKPmn = 0.

Note 2. When DAPmn = 0 and CKPmn = 0, or DAPmn = 1 and CKPmn = 1. The Slp hold time becomes “from SCKp|” when
DAPmn = 0 and CKPmn = 1, or DAPmn = 1 and CKPmn = 0.

Note 3. When DAPmn = 0 and CKPmn = 0, or DAPmn = 1 and CKPmn = 1. The delay time to SOp output becomes “from
SCKp?1” when DAPmn = 0 and CKPmn = 1, or DAPmn = 1 and CKPmn = 0.

Note 4. C is the load capacitance of the SCKp and SOp output lines.

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

Remark 1. p: CSI number (p = 00, 01, 10, 11, 20, 21), m: Unit number (m = 0, 1), n: Channel number (n =0 to 3),
g: PIM number (g=0,1,3,5,7)

Remark 2. fmck: Serial array unit operation clock frequency
(Operation clock to be set by the CKSmn bit of serial mode register mn (SMRmn). m: Unit number,
n: Channel number (mn = 00 to 03, 10, 11))
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RL78/G1F 2. ELECTRICAL SPECIFICATIONS (TA = -40 to +85°C)

(4) During communication at same potential (CSI mode) (slave mode, SCKp... external clock input)

(TA=-40to +85°C, 1.6 V<EVDDO<VDD <5.5V,Vss =EVsso=0V) (2/2)
Parameter Symbol Conditions HS (high-speed main) | LS (low-speed main) | LV (low-voltage main) | Unit
mode mode mode
MIN. MAX. MIN. MAX. MIN. MAX.

SSI00 setup time | tSSIK | DAPmn =0 |27V <EVboo < 5.5V 120 120 120 ns
1.8V<EVbpo<55V 200 200 200 ns
1.7V<EVbpo <55V 400 400 400 ns
1.6 V<EVbD0o<55V — 400 400 ns

DAPmn=1 |27V <EVbbo<55V | 1/fmck+ 120 1/fmck + 120 1/fmck + 120 ns
1.8V <EVopo<55V | 1/fmck+ 200 1/fmck + 200 1/fmck + 200 ns
1.7V <EVbpo <55V | 1/fuck + 400 1/fmck + 400 1/fmck + 400 ns
1.6 V<EVbDo<55V — 1/fmck + 400 1/fmck + 400 ns

35100 hold time tkssi DAPmn=0 |27V <EVbpo <55V | 1/fmck+ 120 1/fmck + 120 1/fmek + 120 ns
1.8V <EVopo<55V | 1/fmck+ 200 1/fmck + 200 1/fmck + 200 ns
1.7V <EVbpo <55V | 1/fuck + 400 1/fmck + 400 1/fmck + 400 ns
1.6 V<EVbpD0o<55V — 1/fmck + 400 1/fmck + 400 ns

DAPmn=1 |27V <EVbpo < 5.5V 120 120 120 ns
1.8V<EVbpo<55V 200 200 200 ns
1.7V<EVbpo <55V 400 400 400 ns
1.6 V<EVbDo<55V — 400 400 ns

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

Remark  p: CSI number (p = 00), m: Unit number (m = 0), n: Channel number (n = 0), g: PIM number (g = 3, 5)

CSI mode connection diagram (during communication at same potential)

SCKp SCK
RL78 microcontroller Slp SO  User's device
SOp SI

CSI mode connection diagram (during communication at same potential)
(Slave Transmission of slave select input function (CSI00))

SCKO00 SCK
SI00 SO
RL78 microcontroller User's device
SO00 Sl
SSI00 SSO

Remark 1. p: CSI number (p = 00, 01, 10, 11, 20, 21)
Remark 2. m: Unit number, n: Channel number (mn = 00 to 03, 10, 11)
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RL78/G1F 2. ELECTRICAL SPECIFICATIONS (TA = -40 to +85°C)

(7) Communication at different potential (2.5V, 3 V) (CSI mode) (master mode, SCKp... internal clock output,
corresponding CSIO0 only)

(TA = -40 to +85°C, 2.7 V < EVDD0 < VDD < 5.5 V, Vss = EVsso = 0 V) (212)
Parameter Symbol Conditions HS (high-speed main) | LS (low-speed main) | LV (low-voltage main) | Unit
mode mode mode
MIN. MAX. MIN. MAX. MIN. MAX.
Slp setup time tsik1 40V <EVooo <55V, 23 110 110 ns
(to SCKpl ) Note 2 27V<Vb<4.0V,

Cb =20 pF, Rb = 1.4 kQ

2.7V <EVbbo<4.0V, 33 110 110 ns
23V<Vb<27YV,
Cb =20 pF, Ro = 2.7 kQ

Slp hold time tkst | 4.0V <EVooo <55V, 10 10 10 ns
(from SCKp) Note 2 27V<Vb<4.0V,
Cb =20 pF, Rb = 1.4 kQ

2.7V <EVbpo < 4.0V, 10 10 10 ns
23V<Vb<27V,
Cb = 20 pF, Rb = 2.7 kQ

Delay time from SCKp1 tkso1 40V <EVopo<55V, 10 10 10 ns
to SOp output Note 2 27V<Vb<40V,
Cb =20 pF, Rb = 1.4 kQ

2.7V <EVbpo<4.0V, 10 10 10 ns
23V<Vb<27YV,
Cb =20 pF, Ro = 2.7 kQ

Note 1. When DAPmn = 0 and CKPmn = 0, or DAPmn =1 and CKPmn = 1.
Note 2. When DAPmn = 0 and CKPmn = 1, or DAPmn =1 and CKPmn = 0.

Caution  Select the TTL input buffer for the Slp pin and the N-ch open drain output (Vop tolerance (for the 48-, 32-, 24-pin
products)/EVop tolerance (for the 64-, 36-pin products)) 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.

Remark 1. Rb[Q2]: Communication line (SCKp, SOp) pull-up resistance, Cb[F]: Communication line (SCKp, SOp) load capacitance,
Vb[V]: Communication line voltage

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

Remark 3. fmck: Serial array unit operation clock frequency
(Operation clock to be set by the CKSmn bit of serial mode register mn (SMRmn). m: Unit number, n: Channel number
(mn = 00))

Remark 4. This value is valid only when CSI0Q’s peripheral 1/O redirect function is not used.
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RL78/G1F

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

(10) Communication at different potential (1.8 V, 2.5V, 3 V) (simplified 12C mode)
(TA =-40to +85°C, 1.8 V< EVDDO VDD 5.5V, VSs =EVsSso =0 V)

(2/2)

Parameter

Symbol

Conditions

HS (high-speed main)
mode

LS (low-speed main)
mode

LV (low-voltage main)
mode

MIN.

MAX.

MIN.

MAX.

MIN.

MAX.

Unit

Data setup time
(reception)

tsu:DAT

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

1/fmck + 135 Note 3

1/fmck + 190 Note 3

1/fmck + 190 Note 3

ns

2.7V <EVbbo<4.0V,
23V<Vb<27Y,
Cb =50 pF, Rb = 2.7 kQ

1/fmck + 135 Note 3

1/fmck + 190 Note 3

1/fmck + 190 Note 3

ns

4.0V <EVbpo<55YV,
27V<Vb<4.0V,
Cb = 100 pF, Rb = 2.8 kQ

1/fmck + 190 Note 3

1/fmck + 190 Note 3

1/fmck + 190 Note 3

ns

2.7V <EVbpo<4.0V,
23V<sVWb<27V,
Cb =100 pF, Rb = 2.7 kQ

1/fmck + 190 Note 3

1/fmck + 190 Note 3

1/fmck + 190 Note 3

ns

1.8 V<EVDD0< 3.3V,
1.6V<Vb<20V Note2
Cb =100 pF, Ro = 5.5 kQ

1/fmck + 190 Note 3

1/fmck + 190 Note 3

1/fmck + 190 Note 3

ns

Data hold time
(transmission)

tHD:DAT

4.0V<EVbp0<55YV,
27V<Vb<40V,
Cb =50 pF, Ro = 2.7 kQ

0 305

0 305

0 305

ns

2.7V <EVbpo<4.0V,
23V<sVb<27V,
Cb =50 pF, Ro = 2.7 kQ

0 305

0 305

0 305

ns

40V<EVbpo<55YV,
27V<Vb<40V,
Cb =100 pF, Rp = 2.8 kQ

0 355

0 355

0 355

ns

2.7V <EVbpo<4.0V,
23V<sVWb<27V,
Cb =100 pF, Ro = 2.7 kQ

0 355

0 355

0 355

ns

1.8V <EVbD0<3.3YV,
1.6 V<Vb<20V Note2
Cb =100 pF, Ro = 5.5 kQ

0 405

0 405

0 405

ns

Note 1.
Note 2.
Note 3.

Caution

The value must also be equal to or less than fmck/4.
Use it with EVDD0 > Vb.
Set the fMck value to keep the hold time of SCLr = “L” and SCLr = “H”.

Select the TTL input buffer and the N-ch open drain output (Vop tolerance (for the 48-, 32-, 24-pin products)/EVbD

tolerance (for the 64-, 36-pin products)) mode for the SDAr pin and the N-ch open drain output (Vop tolerance (for
the 48-, 32-, 24-pin products)/EVoD tolerance (for the 64-, 36-pin products)) mode for the SCLr 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.

(Remarks are listed on the next page.)
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RL78/G1F 3. ELECTRICAL SPECIFICATIONS (G: TA = -40 to +105°C)

(TA =-40to +105°C, 2.4V <EVDDO < VDD <5.5V,Vss = EVsso=0V) (5/5)
Items Symbol Conditions MIN. | TYP. | MAX. | Unit
Input leakage cur- ILIH1 P00 to P06, P10 to P17, P30, VI = EVDDo 1 A
rent, high P31, P40 to P43, P50 to P55, P70
to P77, P120, P140, P141, P146,
P147
luHz | P20 to P27, P137, RESET Vi=Vop 1 HA
ILIH3 P121 to P124 Vi=VbD |Ininput portor 1 HA
(X1, X2, EXCLK, XT1, XT2, external clock
EXCLKS) input
In resonator con- 10 A
nection
Input leakage ILiLt P00 to P06, P10 to P17, P30, VI =EVsso -1 HA
current, low P31, P40 to P43, P50 to P55, P70
to P77, P120, P140, P141, P146,
P147
ILiL2 P20 to P27, P137, RESET Vi=Vss -1 HA
ILiL3 P121 to P124 Vi=Vss |Ininput portor -1 HA
(X1, X2, EXCLK, XT1, XT2, external clock
EXCLKS) input
In resonator con- -10 UA
nection
On-chip pull-up Ru P00 to P06, P10 to P17, P30, VI = EVsso, In input port 10 20 100 kQ
resistance P31, P40 to P43, P50 to P55, P70
to P77, P120, P140, P141, P146,
P147

Remark  Unless specified otherwise, the characteristics of alternate-function pins are the same as those of the port pins.
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RL78/G1F

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

(TA =-40to +105°C, 2.4V <EVDDO< VDD < 5.5V, Vss=EVsso=0V) (2/2)
Parameter | Symbol Conditions MIN. | TYP. | MAX. | Unit
Supply current | lbp2 HALT mode | HS (high-speed main) |fHoco = 64 MHz, Vop =5.0V 0.80 4.36 mA

Note 1 Note 2 mode Note 7 fiH = 32 MHz Note 4 Vop = 3.0V 0.80 4.36

fHoco = 32 MHz, Vbob=5.0V 0.54 3.67

fi = 32 MHz Note 4 VoD =3.0V 054 | 3.67

fHoco = 48 MHz, Vob=5.0V 0.62 3.42

i = 24 MHz Note 4 Voo =3.0V 062 | 3.42

fHoco = 24 MHz, Vob=5.0V 0.44 2.85

fi = 24 MHz Note 4 VDD =3.0V 044 | 285

fHoco = 16 MHz, Vbob=5.0V 0.40 2.08

fi = 16 MHz Note 4 VoD =3.0V 040 | 2.08
HS (high-speed main) | fux = 20 MHz Note 3, Square wave input 0.28 2.45 mA

mode Note 7 Voo =35.0V Resonator connection 049 | 257

fmx = 20 MHz Note 3, Square wave input 0.28 2.45

Vop =3.0V Resonator connection 0.49 2.57

fwvx = 10 MHz Note 3, Square wave input 0.19 1.28

Vop =5.0V Resonator connection 0.30 1.36

fmx = 10 MHz Note 3, Square wave input 0.19 1.28

Voo =3.0V Resonator connection 0.30 1.36
Subsystem clock fsus = 32.768 kHz Note 5 | Square wave input 0.25 0.57 uA

operation Ta=-40°C Resonator connection 0.44 | 076

fsus = 32.768 kHz Note 5 | Square wave input 0.30 0.57

Ta=+25°C Resonator connection 0.49 | 0.76

fsus = 32.768 kHz Note 5, | Square wave input 0.36 1.17

Ta =+50°C Resonator connection 0.59 1.36

fsus = 32.768 kHz Note 5 | Square wave input 0.49 1.97

Ta=+70°C Resonator connection 0.72 2.16

fsus = 32.768 kHz Note 5 | Square wave input 0.97 3.37

Ta=+85°C Resonator connection 1.16 | 3.56

fsus = 32.768 kHz Note 5 | Square wave input 3.20 | 17.10

Ta=+105°C Resonator connection 3.40 | 17.50
Ibb3 STOP mode |Ta=-40°C 0.18 0.51 uA

Note€ | Noted Ta = +25°C 024 | 051

Ta = +50°C 0.29 1.10

Ta=+70°C 0.41 1.90

Ta = +85°C 0.90 3.30

Ta =+105°C 3.10 17.00

(Notes and Remarks are listed on the next page.)
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RL78/G1F 3. ELECTRICAL SPECIFICATIONS (G: TA = -40 to +105°C)

(TA =-40to +105°C, 2.4V <EVDD0O<VDD < 5.5V, Vss = EVsso=0V)
Parameter Symbol Conditions MIN. | TYP. | MAX. | Unit

Low-speed on-chip oscilla- | | Note 1 0.2 A
tor operating current

RTC operating current IrTc Notes 1,2, 3 0.02 pA
12-bit interval timer operat- | |;7 Notes 1,2, 4 0.02 A
ing current
Watchdog timer operating lwpT Notes 1,2,5 | fiL = 15 kHz 0.22 A
current
A/D converter operating cur- | |apc Notes 1,6 When conversion at maximum Normal mode, 1.3 1.7 mA
rent speed AVRerP = VDD =5.0V
Low voltage mode, 0.5 0.7 mA
AVRerP = VDD = 3.0V

A/D converter reference |aDReF Note 1 75 LA
voltage current

Temperature sensor operat- | |[tmps Note 1 75 A
ing current

D/A converter operating cur- | Ipac Notes 1, 11 Per D/A converter channel 1.5 mA
rent

PGA operating current Operation 480 700 A
Comparator operating cur- | |cvp Notes 1, 12 Operation (per comparator chan- | When the internal reference 50 100 A
rent nel, constant current for compara- | voltage is not in use

tor included) When the internal reference 60 110 HA

voltage is in use

LVD operating current |Lvp Notes 1,7 0.08 A
Self-programming operat- |Fsp Notes 1,9 250 | 122 mA
ing current
BGO operating current Iego Notes 1, 8 250 | 12.2 mA
SNOOZE operating current | |snoz Note 1 ADC operation The mode is performed Note 10 0.50 1.10 mA

The A/D conversion opera- 1.20 | 2.04

tions are performed, Low volt-

age mode,

AVRerP = VoD = 3.0 V

CSI/UART operation 0.70 | 1.54
DTC operation 3.10
Note 1. Current flowing to Vbb.
Note 2. When high speed on-chip oscillator and high-speed system clock are stopped.
Note 3. Current flowing only to the real-time clock (RTC) (excluding the operating current of the low-speed on-chip oscillator and

the XT1 oscillator). The supply current of the RL78 microcontrollers is the sum of the values of either Ibp1 or Ibpb2, and
IRTC, 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.

Note 4. Current flowing only to the 12-bit interval timer (excluding the operating current of the low-speed on-chip oscillator and
the XT1 oscillator). The supply current of the RL78 microcontrollers is the sum of the values of either Ibp1 or Ibp2, and I,
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.

Note 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 Ibb1, Ipp2 or Ipbb3 and lwpT when the watchdog timer is in
operation.

Note 6. Current flowing only to the A/D converter. The supply current of the RL78 microcontrollers is the sum of Ipb1 or Ibp2 and
Iabc when the A/D converter operates in an operation mode or the HALT mode.

Note 7. Current flowing only to the LVD circuit. The supply current of the RL78 microcontrollers is the sum of Ibp1, Ibp2 or Ibb3 and
ILvd when the LVD circuit is in operation.

Note 8. Current flowing during programming of the data flash.

Note 9. Current flowing during self-programming.

Note 10.  For shift time to the SNOOZE mode, see 26.3.3 SNOOZE mode in the RL78/G1F User’s Manual.
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RL78/G1F 3. ELECTRICAL SPECIFICATIONS (G: TA = -40 to +105°C)

34 AC Characteristics

(TA =-40to +105°C, 2.4V <EVDDO< VDD < 5.5V, VSs = EVsso=0V)

ltems Symbol Conditions MIN. TYP. | MAX. | Unit
Instruction cycle (min- | Tcy Main system | HS (high-speed main) | 2.7V <VbD <55V 0.03125 1 us
imum instruction exe- clock (fMAIN) | mode 24V <VDD<27V
I . T ) 0.0625 1 us
cution time) operation
Subsystem clock (fsus) operation 24V <Vbb<55V 28.5 305|313 | us
In the self- HS (high-speed main) | 2.7V <Vbb <55V 0.03125 1 us
program- mode
_ 24V<Vob<27V 0.0625 1 us
ming mode
External system clock | fex 27V<VbD<55V 1.0 20.0 | MHz
frequency 24V<Vob<27V 1.0 16.0 | MHz
fexs 32 35 kHz
External system clock | texH, 27V<Vbb<55V 24 ns
input high-level width, | texc 24V <VDD<27V 30 ns
low-level width
tEXHS,
13.7 us
tEXLS
TIOO to TIO3 input tTiH, tTiL 1/fmck + 10 ns
high-level width, low- Note
level width
Timer RJ input cycle | fc TRJIO 2.7V <EVbD0<55V 100 ns
24V <EVbD0<27V 300 ns
Timer RJ input high- | tTJIH, TRJIO 27V <EVbD0<55V 40 ns
level width, low-level | tTuiL 2.4V <EVDD0 < 2.7V
. T ’ 120 ns
width
Note The following conditions are required for low voltage interface when EVbbo < Vbb

2.4V <EVDD0<2.7V:MIN. 125 ns

Remark  fmck: Timer array unit operation clock frequency
(Operation clock to be set by the CKSmn bit of timer mode register mn (TMRmn). m: Unit number (m = 0, 1), n: Channel
number (n = 0 to 3))
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RL78/G1F 3. ELECTRICAL SPECIFICATIONS (G: TA = -40 to +105°C)

Minimum Instruction Execution Time during Main System Clock Operation

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

10
10 AN o Bl o N . . . .
_ i i — When the high-speed on-chip oscillator clock is selected
] I i
? =| ;h— — — — During self-programming
'_ Ik .l
aE> ;: :: ————— When high-speed system clock is selected
= I i
% I :|
> I| 1
© i i
0.1 i o
" k|
i 1
0.0625 frceeeneeieeern o, =0 [
0.05 : ~l|—'
: HL |
0.01 i :
0 10 20:i30 40 50 9560
24 27
Supply voltage Vob [V]
R01DS0246EJ0110 Rev. 1.10 -zENESAS Page 97 of 140

Aug 12, 2016



RL78/G1F

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

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

tKCY1, 2

tKL1, 2 | tKH1, 2

SCKp \

Slp

. Isik1, 2 tksi1, 2,

.V

b))

Input data

tkso1, 2

ASY

b))

SOp

Output data

) X:
b))

tssik_|

SSI00

(CSI00 only)

(€S

tkssi

b))

A$Y

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

tkCY1, 2

tkH1, 2 | tKL1, 2

SCKp /

o tsik1, 2 tKsI1, 2,

A

N

Slp

Input data

tkso1, 2

(€S

b))}

SOp

Output data

1$9

N

S

{SSIK

SSI00
(CSI00 only)

1<Y

tkssl

b))

Remark 1. p: CSI number (p = 00, 01, 10, 11, 20, 21)
Remark 2. m: Unit number, n: Channel number (mn = 00 to 03, 10, 11)

(€S
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RL78/G1F 3. ELECTRICAL SPECIFICATIONS (G: TA = -40 to +105°C)

Note 5. 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 2.4 V <EVbbo<3.3Vand 1.6 V<Vb<2.0V

1
Maximum transfer rate = [bps]
-CoxRoxIn(1-—2 }1x3
Vb

1 - {CoxRoxIn(1-—2 )
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 6. This value as an example is calculated when the conditions described in the “Conditions” column are met.
Refer to Note 5 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 (Vop tolerance (for the 48-, 32-, 24-
pin products)/EVpp tolerance (for the 64-, 36-pin products)) mode for the TxDqg 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/G1F 3. ELECTRICAL SPECIFICATIONS (G: TA = -40 to +105°C)

(8) Communication at different potential (1.8 'V, 2.5V, 3 V) (simplified 12C mode)

(TA =-40 to +105°C, 2.4 V<EVDDO < VDD < 5.5V, Vss = EVss0 = 0 V) (1/2)
Parameter Symbol Conditions HS (high-speed main) mode Unit
MIN. MAX.
SCLr clock frequency fscL 40V<EVbD0<55YV, 400 Note 1 kHz

27V<Vb<4.0V,
Cb =50 pF, Rb = 2.7 kQ

2.7V <EVbpo<4.0V, 400 Note 1 kHz
23V<Vb<27V,
Cb =50 pF, Ro = 2.7 kQ

40V<EVbD0<55YV, 100 Note 1 kHz
27V<Vb<4.0V,
Cb =100 pF, Rb = 2.8 kQ

2.7V <EVbpo <4.0V, 100 Note 1 kHz
23V<Vb<27YV,
Cb =100 pF, Rb = 2.7 kQ

24V <EVbp0<3.3V, 100 Note 1 kHz
16V<Vb<20V,
Cb =100 pF, Rb = 5.5 kQ

Hold time when SCLr = “L” tLow 40V <EVbpbo<55YV, 1200 ns
27V<Vb<4.0V,
Cb =50 pF, Ro = 2.7 kQ

2.7V <EVbbo<4.0V, 1200 ns
23V<VWb<27YV,
Cb =50 pF, Rb = 2.7 kQ

40V<EVbopo<55YV, 4600 ns
27V<Vb<40V,
Cb =100 pF, Rb = 2.8 kQ

2.7V <EVbpo<4.0V, 4600 ns
23V<sVb<27YV,
Cb =100 pF, Ro = 2.7 kQ

2.4V <EVbp0o<3.3V, 4650 ns
16V<Vb<20V,
Cb =100 pF, Ro = 5.5 kQ

Hold time when SCLr = “H” tHIGH 40V<EVbopo<55YV, 620 ns
27V<Vb<40V,
Cb =50 pF, Ro = 2.7 kQ

2.7V <EVbpo <4.0V, 500 ns
23V<Vb<27V,
Cb =50 pF, Rb = 2.7 kQ

40V <EVbD0<55YV, 2700 ns
27V<Vb<4.0V,
Cb = 100 pF, Rb = 2.8 kQ

2.7V <EVbpo<4.0V, 2400 ns
23V<sVb<27Y,
Cb =100 pF, Rb = 2.7 kQ

24V <EVbpo <33V, 1830 ns
1.6V<Vb<20V,
Cb =100 pF, Ro = 5.5 kQ
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RL78/G1F 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, ANI2 to ANI7, ANI16 to ANI24

(Ta=-40to +105°C, 2.4V <VDD<5.5V, 2.4 V <EVDDO < VDD, Vss = EVsso = 0 V, Reference voltage (+) = VBcR Note 3,
Reference voltage (-) = AVRerm = 0 V Note 4 'HS (high-speed main) mode)

Parameter Symbol Conditions MIN. ‘ TYP. ‘ MAX. Unit
Resolution RES 8 bit
Conversion time tconv | 8-bit resolution 24V<VpbD<55V 17 39 us
Zero-scale error Notes 1,2 Ezs |8-bitresoluton |24V <Vbb<55V +0.60 % FSR
Integral linearity error Note 1 ILE |8-bitresolution [24V<Vbb<55V 2.0 LSB
Differential linearity error Note 1| DLE | 8-bit resolution |24V <VbD<5.5V 1.0 LSB
Analog input voltage VAIN 0 VBGR Note 3 Vv

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

Note 2. This value is indicated as a ratio (% FSR) to the full-scale value.
Note 3. Refer to 3.6.2 Temperature sensor characteristics/internal reference voltage characteristic.
Note 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 (-) = AVREFM.
Integral linearity error: Add £0.5 LSB to the MAX. value when reference voltage (-) = AVREFM.
Differential linearity error: Add 0.2 LSB to the MAX. value when reference voltage (-) = AVREFM.
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RL78/G1F 3. ELECTRICAL SPECIFICATIONS (G: TA = -40 to +105°C)

3.6.7 LVD circuit characteristics

(1) Reset Mode and Interrupt Mode
(TA =-40to +105°C, VPDR< VDD < 5.5V, Vss =0V)

Parameter Symbol Conditions MIN. TYP. MAX. Unit

Voltage detection | Supply voltage level | VLvbo Rising edge 3.90 4.06 4.22 Vv

threshold Falling edge 3.83 3.98 413

VLvD1 Rising edge 3.60 3.75 3.90 Vv

Falling edge 3.53 3.67 3.81 \%

VLvD2 Rising edge 3.01 3.13 3.25 Vv

Falling edge 2.94 3.06 3.18 \%

VLvD3 Rising edge 2.90 3.02 3.14 Vv

Falling edge 2.85 2.96 3.07 \%

VLvD4 Rising edge 2.81 2.92 3.03 Vv

Falling edge 2.75 2.86 2.97 \%

VLvD5 Rising edge 2.70 2.81 2.92 Vv

Falling edge 2.64 2.75 2.86 \%

VLvD6 Rising edge 2.61 2.71 2.81 Vv

Falling edge 2.55 2.65 2.75 \%

VLvD7 Rising edge 2.51 2.61 2.71 Vv

Falling edge 2.45 2.55 2.65 \%

Minimum pulse width ttw 300 us
Detection delay time 300 us
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RL78/G1F 3. ELECTRICAL SPECIFICATIONS (G: TA = -40 to +105°C)

3.10 Timing of Entry to Flash Memory Programming Modes

(TA =-40to +105°C, 2.4V <EVDD0 < VDD < 5.5V, Vss = EVsso =0 V)

Parameter Symbol Conditions MIN. | TYP. | MAX. | Unit
How long from when an external reset ends until the |tsuinT | POR and LVD reset must end 100 ms
initial communication settings are specified before the external reset ends.
How long from when the TOOLDO pin is placed at the |tsu POR and LVD reset must end 10 us
low level until an external reset ends before the external reset ends.
How long the TOOLO pin must be kept at the low tHD POR and LVD reset must end 1 ms
level after an external reset ends before the external reset ends.
(excluding the processing time of the firmware to
control the flash memory)

<1 <2 <3> <4>
RESET
722)5:3;:—"3 0O0H reception
pro® 9 (TOOLRxD, TOOLTxD mode)
time
TOOLO —\J N
tsu tsuiNIT R

<1> The low level is input to the TOOLO pin.
<2> The external reset ends (POR and LVD reset must end before the external reset ends).
<3> The TOOLDO pin is set to the high level.

<4> Setting of the flash memory programming mode by UART reception and complete the baud rate setting.

Remark  tsuiNnI. The segment shows that it is necessary to finish specifying the initial communication settings within 100 ms from
when the external resets end.
tsu: How long from when the TOOLO pin is placed at the low level until a pin reset ends
tHD: How long to keep the TOOLDO pin at the low level from when the external resets end
(excluding the processing time of the firmware to control the flash memory)
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