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RL78/G12

1. OUTLINE

1.5 Pin Identification

ANIO to ANI3,
ANI16 to ANI22:
AVREFM:
AVREFP:
EXCLK:

INTPO to INTP5
KRO to KR9:

P00 to P03:

P10 to P17:

P20 to P23:

P30 to P31:

P40 to P42:

P50, P51:

P60, P61:

P120 to P122, P125:
P137:

P147:

PCLBUZ0, PCLBUZ1:

Analog input

Analog Reference Voltage Minus
Analog reference voltage plus
External Clock Input

(Main System Clock)

Interrupt Request From Peripheral
Key Return

Port 0

Port 1

Port 2

Port 3

Port 4

Port 5

Port 6

Port 12

Port 13

Port 14

Programmable Clock Output/
Buzzer Output

REGC:

RESET:

RxDO0 to RxD2:

SCKO00, SCKO01, SCK11,
SCK20:

SCLO0, SCLO1,

SCL11, SCL20, SCLAO:
SDAOQO, SDA01, SDA11,
SDA20, SDAAO:

Sl00, Sl01, SI11, SI20:
S000, SO01, SO11,
S020:

TIOO to TIO7:

TOO00 to TOO7:

TOOLO:

TOOLRxD, TOOLTxD:

TxDO to TxD2:
VbD:

Vss:

X1, X2:

Regulator Capacitance
Reset

Receive Data

Serial Clock Input/Output

Serial Clock Input/Output

Serial Data Input/Output

Serial Data Input

Serial Data Output

Timer Input

Timer Output

Data Input/Output for Tool

Data Input/Output for External

Device
Transmit Data
Power supply

Ground

Crystal Oscillator (Main System

Clock)
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RL78/G12 2. ELECTRICAL SPECIFICATIONS (Ta = -40 to +85°C)

2. ELECTRICAL SPECIFICATIONS (Ta = —40 to +85°C)

This chapter describes the following electrical specifications.
Target products  A: Consumer applications Ta = -40 to +85°C
R5F102xxAxx, R5F103xxAxx
D: Industrial applications Ta = -40 to +85°C
R5F102xxDxx, R5F103xxDxx
G: Industrial applications when Ta = -40 to +105°C products is used in the range of Ta = -40 to +85°C
R5F102xxGxx

Cautions 1. The RL78 microcontrollers have an on-chip debug function, which is provided for development and
evaluation. Do not use the on-chip debug function in products designated for mass production, because the
guaranteed number of rewritable times of the flash memory may be exceeded when this function is used,
and product reliability therefore cannot be guaranteed. Renesas Electronics is not liable for problems
occurring when the on-chip debug function is used.

2. The pins mounted depend on the product. Refer to 2.1 Port Functions to 2.2.1 Functions for each product.
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RL78/G12 2. ELECTRICAL SPECIFICATIONS (Ta = -40 to +85°C)

(TA=-40to0 +85°C,1.8V<Vpp<5.5V,Vss=0V) (3/4)
Parameter Symbol Conditions MIN. TYP. MAX. Unit
Input voltage, high ViH1 Normal input buffer 0.8Vop Vop \
20-, 24-pin products: P00 to P03""**, P10 to P14,
P40 to P42
30-pin products: P00, P01, P10 to P17, P30, P31,
P40, P50, P51, P120, P147
ViHz TTL input buffer 40V<Vop<55V 2.2 Vob
20-, 24-pin products: P10, P11| 3.3V < Voo < 4.0 V 2.0 Voo
30-pin products: P01, P10, 1.8V<Vop<33V 1.5 Voo v
P11, P13to P17
ViH3 P20 to P23 0.7Vop Voo \
ViHa P60, P61 0.7Vop 6.0 \'
ViHs P121, P122, P125™"", P137, EXCLK, RESET 0.8Voo Voo Vv
Input voltage, low Vit Normal input buffer 0 0.2Vop Vv
20-, 24-pin products: P00 to P03""*?, P10 to P14,
P40 to P42
30-pin products: P00, PO1, P10 to P17, P30, P31,
P40, P50, P51, P120, P147
Vi TTL input buffer 40V<Vop<55V 0 0.8
20-, 24-pin products: P10, P11| 3.3V <Vop < 4.0V 0 0.5
30-pin products: P01, P10, 1.8V <Vop<3.3V 0 0.32 \Y
P11, P13to P17
Vi P20 to P23 0 0.3Voo \'
ViLa P60, P61 0 0.3Vop \'
Vis P121, P122, P125™"", P137, EXCLK, RESET 0 0.2Vop Vv
Output voltage, high Vo1 20-, 24-pin products: 40V<Vop<55V, | Voo-1.5 Vv
P00 to P03""°? P10 to P14, | lomt =-10.0 mA
P40 to P42 40V<Von<55V, | Voo-0.7 v
30-pin products: lont = =3.0 mA
P00, P01, P1010 P17, P30, | 5 7y cviop <55V, | Voo-0.6 v
P31, P40, P50, P51, P120,
lon1 = -2.0 mA
P147
1.8V<Vop<55V, | Voo-0.5 \
lont = -1.5 mA
Vo2 P20 to P23 loH2 = —100 A Voo-0.5 \Y

Notes 1. 20, 24-pin products only.
2. 24-pin products only.

Caution The maximum value of Vix of pins P10 to P12 and P41 for 20-pin products, P01, P10 to P12, and P41 for 24-
pin products, and P00, P10 to P15, P17, and P50 for 30-pin products is Vop even in N-ch open-drain mode.
High level is not output 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/G12

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

(1) 20-, 24-pin products

Ta =—-40 to +85°C, 1.8V <Vbop<5.5V, Vss =0 V) (2/2)
Parameter | Symbol Conditions MIN. TYP. MAX. Unit
Supply lop2"*°* |HALT HS (High-speed | fin = 24 MHZ""* Voo = 5.0V 440 1210 LA
current "' mode main) mode"*** Voo = 3.0 V 440 1210
fin = 16 MHZ""* Voo =5.0V 400 950 LA
Voo =3.0V 400 950
LS (Low-speed | fi = 8 MHZ""* Vop=3.0V 270 542 LA
main) mode"** Voo = 2.0V 270 | 542
HS (High-speed | fux = 20 MHz""?, Square wave input 280 1000 LA
main) mode™*** | Voo = 5.0 V Resonator connection 450 1170
fux = 20 MHZ""*?, Square wave input 280 1000 LA
Voo =3.0V Resonator connection 450 1170
fux = 10 MHZ""*?, Square wave input 190 590 LA
Voo =5.0V Resonator connection 260 660
fux = 10 MHZ""*?, Square wave input 190 590 LA
Voo =3.0V Resonator connection 260 660
LS (Low-speed | fux = 8 MHZ""?, Square wave input 110 360 LA
main) mode™** | Voo = 3.0V Resonator connection 150 416
fux = 8 MHZ""®, Square wave input 110 360 LA
Voo=2.0V Resonator connection 150 416
Iops"*** | STOP Ta =-40°C 0.19 0.50 LA
mode | 1, - 125°C 024 | 050
Ta=+50°C 0.32 0.80
Ta=+70°C 0.48 1.20
Ta=+85°C 0.74 2.20
Notes 1. Total current flowing into Vop, including the input leakage current flowing when the level of the input pin is
fixed to Vop or Vss. The values below the MAX. column include the peripheral operation current. However,
not including the current flowing into the A/D converter, LVD circuit, I/O port, and on-chip pull-up/pull-down
resistors and the current flowing during data flash rewrite.
2. During HALT instruction execution by flash memory.
3. When high-speed on-chip oscillator clock is stopped.
4. When high-speed system clock is stopped.
5. Not including the current flowing into the 12-bit interval timer and watchdog timer.
6. Relationship between operation voltage width, operation frequency of CPU and operation mode is as
follows.
HS(High speed main) mode: Voo =2.7Vt05.5V @1 MHz to 24 MHz
Vop=24Vto55V @1 MHz to 16 MHz
LS(Low speed main) mode: Vob=1.8Vt055V @1 MHzto 8 MHz
Remarks 1. fux: High-speed system clock frequency (X1 clock oscillation frequency or external main system clock

frequency)
2. fiH: high-speed on-chip oscillator clock frequency
3. Except temperature condition of the TYP. value is Ta = 25°C, other than STOP mode
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RL78/G12

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

Minimum Instruction Execution Time during Main System Clock Operation

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

10
_ 1.0 =—=r=r—=r—=
(2] |
= I { —— When the high-speed on-chip oscillator clock is selected
|<_5 I i === During self programming
] [l —-—- When high-speed system clock is selected
g : .
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Supply voltage Voo [V]
Tey vs Vob (LS (low-speed main) mode)
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Supply voltage Voo [V]
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RL78/G12 2. ELECTRICAL SPECIFICATIONS (Ta = -40 to +85°C)

(2) During communication at same potential (CSI mode) (master mode, SCKO0O... internal clock output,
corresponding CSI00 only)
(Ta=-40 to +85°C, 2.7V <Vopn <5.5V, Vss =0 V)

Parameter Symbol Conditions HS (high-speed main) LS (low-speed main) Unit
Mode Mode
MIN. MAX. MIN. MAX.
SCKO0O0 cycle time tkey1 tkevr > 2/foik 83.3 250 ns
SCKO00 high-/low- tKH1, 40V<Vop<55V tkev1/2-7 tkey1/2-50 ns
level width s 27V<Von<55V teev1/2-10 tkev1/2-50 ns
SI100 setup time tsik1 40V<Vop<55V 23 110 ns
Note 1

(to SCKoOT) 27V<Voo<55V 33 110 ns
SI00 hold time tksit 10 10 ns
(from SCKOOT) "
Delay time from tksot C =20 pF"** 10 10 ns
SCKO00/ to SO00
output Note 3

Notes 1. When DAPOO = 0 and CKPOO = 0, or DAP0O0 = 1 and CKP0O = 1. The SI00 setup time becomes “to
SCKO00{” when DAP0O = 0 and CKPOO = 1, or DAP0O = 1 and CKP0O = 0.
2. When DAPOO = 0 and CKPOO = 0, or DAP0OO = 1 and CKP0O = 1. The SI00 hold time becomes “from
SCKO00{” when DAPOO = 0 and CKPOQO = 1, or DAP0O = 1 and CKP0O = 0.
3. When DAPQOO = 0 and CKPOO = 0, or DAP00O = 1 and CKP0OO = 1. The delay time to SO00 output becomes
“from SCK00T” when DAP0O = 0 and CKP0O = 1, or DAP0O = 1 and CKP0O = 0.
4. Cis the load capacitance of the SCK00 and SO00 output lines.

Caution Select the normal input buffer for the SI00 pin and the normal output mode for the SO00 and SCKO0O pins by
using port input mode register 1 (PIM1) and port output mode register 1 (POM1).

Remarks 1. This specification is valid only when CSI00’s peripheral I/O redirect function is not used.
2. fmck: Serial array unit operation clock frequency
(Operation clock to be set by the serial clock select register 0 (SPS0) and the CKSO00 bit of serial mode
register 00 (SMR00).)
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RL78/G12 2. ELECTRICAL SPECIFICATIONS (Ta = -40 to +85°C)

CSI mode connection diagram (during communication at same potential)

SCK SCK

RL78 Slp SO User's device

microcontroller

SOp Si

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

tkevt,2

kL2 KH1, 2

SCKp \

tsik1,2 ks, 2

*

ks01,2

SOp ; Output data ><

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

tkon, 2

tKH1, 2 L1, 2

tsik1, 2 tKsi, 2

tkso1,2

SOp Output data ><

(Remarks are listed on the next page.)
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RL78/G12 2. ELECTRICAL SPECIFICATIONS (Ta = -40 to +85°C)

2.5.2 Serial interface IICA

(Ta=-40to +85°C,1.8 V< Vopn<5.5V,Vss=0V)

Parameter Symbol Conditions HS (high-speed main) mode Unit
LS (low-speed main) mode
Standard Mode Fast Mode

MIN. MAX. MIN. MAX.
SCLAO clock frequency fscL Fast mode: fcik> 3.5 MHz 0 400 kHz
Normal mode: fcik> 1 MHz 0 100 kHz
Setup time of restart condition tsu:sTA 4.7 0.6 Hs
Hold time"**®’ tHD:sTA 4.0 0.6 S
Hold time when SCLAOQ = “L” tLow 47 1.3 s
Hold time when SCLAO = “H” trigH 4.0 0.6 s
Data setup time (reception) tsu:paT 250 100 ns
Data hold time (transmission)"*®* | thp:paT 0 3.45 0 0.9 s
Setup time of stop condition tsu:sTo 4.0 0.6 s
Bus-free time tsurF 4.7 1.3 7]

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

Caution Only in the 30-pin products, the values in the above table are applied even when bit 2 (PIOR2) in the
peripheral I/O redirection register (PIOR) is 1. At this time, the pin characteristics (loH1, loL1, Vori1, 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.

Normal mode: Cb =400 pF, Rb = 2.7 kQ
Fast mode: Cb=320 pF, Rb = 1.1 kQ

IICA serial transfer timing

SCLAO | | i i
i E i E thieH  tF tsu:sTA
E E E : tHD:STA tsu:DAT |- E
i\l :
somo (/i N/ ) /X \ i/
' \ tBUF! \ \
Stop Start Restart Stop
condition  condition condition condition
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RL78/G12 2. ELECTRICAL SPECIFICATIONS (Ta = -40 to +85°C)

(3) When reference voltage (+) = Voo (ADREFP1 = 0, ADREFPO = 0), reference voltage (-) = Vss (ADREFM = 0),
target pin: ANIO to ANI3, ANI16 to ANI22, internal reference voltage, and temperature sensor output voltage

(Ta =-40 to +85°C, 1.8 V< Vbp <5.5V, Vss = 0 V, Reference voltage (+) = Vop, Reference voltage (-) = Vss)

Parameter Symbol Conditions MIN. TYP. MAX. Unit
Resolution Res 8 10 bit
Overall error*®*’ AINL 10-bit resolution 1.2 7.0 LSB

1.2 +10.5™"**| LSB
Conversion time tcony 10-bit resolution 36V<Vbb<55V 2.125 39 73
Target pin: ANIOto ANI3, | 5 7y < ypp<55V | 3.1875 39 S
ANI16 to ANI22
1.8V<Vbp<55V 17 39 us
57 95 Us
Conversion time tconv 10-bit resolution 36V<VDD<55V 2.375 39 J7s]
Target pin: internal reference 27V <VDD<55V 3.5625 39 us
voltage, and temperature Vev v
< <
sensor output voltage (HS 24V<VbD<55 17 39 3
(high-speed main) mode)
Zero-scale error"®*"? EZS 10-bit resolution +0.60 | %FSR

+0.85 %FSR

Note 3

totes 1,2 EFS 10-bit resolution +0.60 | %FSR
+0.85 %FSR

Note 3

Full-scale error

Integral linearity error"*’ ILE 10-bit resolution +4.0 LSB
6.5 | LSB

Differential linearity error™' | DLE 10-bit resolution 2.0 LSB
42,5 Noe? LSB
Analog input voltage Vain ANIO to ANI3, ANI16 to ANI22 0 Vop \

Internal reference voltage Vear " Y
(2.4 V <VbD <5.5V, HS (high-speed main) mode)

Temperature sensor output voltage Vrmpszs " \Y
(2.4 V <VbpD £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. When the conversion time is set to 57 s (min.) and 95 us (max.).
4. Refer to 28.6.2 Temperature sensor/internal reference voltage characteristics.
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RL78/G12 2. ELECTRICAL SPECIFICATIONS (Ta = -40 to +85°C)

(4) When reference voltage (+) = Internal reference voltage (ADREFP1 = 1, ADREFPO = 0), reference voltage (-) =
AVrerm (ADREFM = 1), target pin: ANIO, ANI2, ANI3, and ANI16 to ANI22

(Ta = —40 to +85°C, 2.4 V < Vop < 5.5 V, Vss = 0 V, Reference voltage (+) = Vsar""°°, 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 17 39 us
Zero-scale error*™*"? EZS 8-bit resolution +0.60 | %FSR
Integral linearity error"*’ ILE 8-bit resolution 2.0 LSB
Differential linearity error™*’ DLE 8-bit resolution +1.0 LSB
Analog input voltage Vain 0 Vaer"*°* \Y

Notes 1. Excludes quantization error (+1/2 LSB).
2. This value is indicated as a ratio (%FSR) to the full-scale value.
3. Refer to 28.6.2 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 (-) = AVREFMm.
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RL78/G12 2. ELECTRICAL SPECIFICATIONS (Ta = -40 to +85°C)

LVD detection voltage of interrupt & reset mode
(Ta = —40 to +85°C, Veor < Voo < 5.5 V, Vss = 0 V)

Parameter Symbol Conditions MIN. TYP. MAX. Unit
Interrupt and reset | Vivoso Vrocz, Vroct, Vroco = 0, 0, 1, falling reset voltage 1.80 1.84 1.87 \
mode Vivoe LVIS1, LVISO =1, 0 Rising reset release voltage 1.94 1.98 2.02 v

Falling interrupt voltage 1.90 1.94 1.98 \Y
Vivos2 LVIS1, LVIS0 =0, 1 Rising reset release voltage 2.05 2.09 2.13 \
Falling interrupt voltage 2.00 2.04 2.08 \Y
Vivbes LVIS1, LVISO=0,0 Rising reset release voltage 3.07 3.13 3.19 \
Falling interrupt voltage 3.00 3.06 3.12 \Y
Vivbco Vpocz, Vroct, Vroco = 0, 1, 0, falling reset voltage 2.40 2.45 2.50 \Y
Vivbet LVIS1, LVISO=1,0 Rising reset release voltage 2.56 2.61 2.66 \
Falling interrupt voltage 2.50 2.55 2.60 \Y
Vivbez LVIS1, LVISO=0, 1 Rising reset release voltage 2.66 2.71 2.76 \
Falling interrupt voltage 2.60 2.65 2.70 v
Vivbcs LVIS1, LVISO =0, 0 Rising reset release voltage 3.68 3.75 3.82 \
Falling interrupt voltage 3.60 3.67 3.74 \
VLvopo Vrocz, Vroct, Vroct = 0, 1, 1, falling reset voltage 2.70 2.75 2.81 \'
Vivop1 LVIS1, LVISO=1,0 Rising reset release voltage 2.86 2.92 2.97 \
Falling interrupt voltage 2.80 2.86 2.91 Vv
Vivbp2 LVIS1, LVISO=0, 1 Rising reset release voltage 2.96 3.02 3.08 \Y
Falling interrupt voltage 2.90 2.96 3.02 \Y
Vivobps LVIS1, LVIS0=0, 0 Rising reset release voltage 3.98 4.06 4.14 \
Falling interrupt voltage 3.90 3.98 4.06 \Y

2.6.5 Power supply voltage rising slope characteristics

(Ta =-40 to +85°C, Vss =0 V)

Parameter Symbol Conditions MIN. TYP. MAX. Unit

Power supply voltage rising slope Svop 54 V/ms

Caution Make sure to keep the internal reset state by the LVD circuit or an external reset until Voo reaches the
operating voltage range shown in 28.4 AC Characteristics.
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RL78/G12 3. ELECTRICAL SPECIFICATIONS (G: INDUSTRIAL APPLICATIONS Ta = -40 to +105°C)

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

tkey,2

tKL1,2 tKH1, 2

SCKp \

-

tsik1,2 s, 2

Slp Input data

)

ks01,2

SOp ; Output data ><

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

tkan, 2

KH1, 2 L, 2

tsik1, 2 ks, 2

tKs01,2

SOp Output data ><

Remarks 1. p: CSI number (p = 00, 01, 11, 20), m: Unit number (m = 0, 1), n: Channel number (n =0, 1, 3)
2. fmck: Serial array unit operation clock frequency
(Operation clock to be set by the serial clock select register m (SPSm) and the CKSmn bit of serial
mode register mn (SMRmn). m: Unit number (m = 0,1), n: Channel number (n =0, 1, 3))
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RL78/G12 3. ELECTRICAL SPECIFICATIONS (G: INDUSTRIAL APPLICATIONS Ta = -40 to +105°C)

(5) Communication at different potential (1.8 V, 2.5V, 3 V) (UART mode)
(Ta=-40 to +105°C,2.4 V< Voo <5.5V, Vss =0 V)

Parameter Symbol Conditions HS (high-speed main) Unit
Mode
MIN. MAX.
Transfer Reception 40V<Vopb<55V, fmex/12 bps
rate " 27V<Vb<40V Note
Theoretical value of the maximum 2.0 Mbps
transfer rate
fuck = fou 2
27V<Vopb<4.0V, fmex/12 bps

Note 1

23V<Vb<27V

Theoretical value of the maximum 2.0 Mbps

transfer rate

Note 2
fmek = fok

24V <Vop<33V, fvck/12 bps
16V<Ve<20V Note 1

Theoretical value of the maximum 2.0 Mbps

transfer rate

Note 2
fmek = fok

Transmission 40V<Vop<55V, Note 3 bps
27V<Vo<40V

Theoretical value of the maximum 2.0 Mbps
transfer rate Note 4
Co=50pF, Ro=14kQ, Vb=27V

27V<Vopb<4.0V, Note 5 bps
23V<Vb<27V,

Theoretical value of the maximum 1.2 Mbps
transfer rate Note 6
Co=50pF, Ro=2.7kQ, Vb =23V

24V <Vop<33V, Notes bps
16V<Vb<20V 2,7
Theoretical value of the maximum 0.43 Mbps
transfer rate Note 8

Co=50pF, Ro=55kQ, Vb=16V

Notes 1. Transfer rate in the SNOOZE mode is 4800 bps only.
2. The maximum operating frequencies of the CPU/peripheral hardware clock (fck) are:
HS (high-speed main) mode: 24 MHz (2.7 V <Vbp <5.5 V)
16 MHz (2.4 V <Vbb <5.5V)
3. The smaller maximum transfer rate derived by using fuck/12 or the following expression is the valid
maximum transfer rate.
Expression for calculating the transfer rate when 4.0 V<Vop <55V and2.7V<Vb<4.0V

1

Maximum transfer rate = 20 [bps]
{~Cox Rox In (1 - V )} x 3
b
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RL78/G12 3. ELECTRICAL SPECIFICATIONS (G: INDUSTRIAL APPLICATIONS Ta = -40 to +105°C)

(6) Communication at different potential (1.8 V, 2.5 V, 3 V) (CSI mode) (master mode, SCKp... internal clock

output) (3/3)
(Ta =—-40 to +105°C,2.4 V< Voo <5.5V, Vss =0 V)
Parameter Symbol Conditions HS (high-speed main) Mode Unit
MIN. MAX.
Slp setup time (to SCKpl) | tsii 40V<Vop<55V,27V<Ve<4.0V, 88 ns
Note Cb =30 pF, Ro = 1.4 kQ
27V<Vop<4.0V,23V<Ve<27V, 88 ns
Cb =30 pF, Ro = 2.7 kQ
24V<Vop<33V,1.6V<Ve<20V, 220 ns
Cb =30 pF, Ro = 5.5 kQ
Slp hold time tksit 40V<Vop<55V,27V<Vb<4.0V, 38 ns
(from SCKp{) " Cb =30 pF, Ro = 1.4 kQ
27V<Vop<4.0V,23V<Vb<27V, 38 ns
Cb =30 pF, Ro =2.7 kQ
24V<Vop<33V,1.6V<Vb<20V, 38 ns
Cb = 30 pF, Ro = 5.5 kQ
Delay time from SCKpT to | tksor 40V<Vop<55V,27V<Vb<4.0V, 50 ns
SOp output "*° Cb =30 pF, Ro= 1.4 kQ
27V<Vop<4.0V,23V<Ve<27V, 50 ns
Cb =30 pF, Ro =2.7 kQ
24V<Vop<33V,1.6V<Vb<2.0V, 50 ns
Cb =30 pF, Ro = 5.5 kQ

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

Cautions 1. Select the TTL input buffer for the Slp pin and the N-ch open drain output (Vop tolerance) mode for the
SOp pin and SCKp pin by using port input mode register 1 (PIM1) and port output mode register 1
(POM1). For ViHand Vi, see the DC characteristics with TTL input buffer selected.
2. CSI01 and CSI11 cannot communicate at different potential.

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

2. p: CSI number (p = 00, 20), m: Unit number (m = 0, 1), n: Channel number (n = 0)

CSI mode connection diagram (during communication at different potential)

<Master> Vb Vb
SCKp ® SCK
) RL78 Slp SO User's device
microcontroller
SOp Sl
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RL78/G12 3. ELECTRICAL SPECIFICATIONS (G: INDUSTRIAL APPLICATIONS Ta = -40 to +105°C)

3.5.2 Serial interface IICA

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

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

SCLAO clock frequency fscL Fast mode: fck> 3.5 MHz 0 400 kHz

Normal mode: fcik> 1 MHz 0 100 kHz
Setup time of restart condition tsu:sTA 4.7 0.6 us
Hold time"**’ tHD:sTA 4.0 0.6 s
Hold time when SCLAOQ = “L” tLow 4.7 1.3 s
Hold time when SCLAO = “H” trigH 4.0 0.6 Us
Data setup time (reception) tsu:pAT 250 100 ns
Data hold time (transmission)"*®* | trp:paT 0 3.45 0 0.9 s
Setup time of stop condition tsu:sTo 4.0 0.6 s
Bus-free time taur 4.7 1.3 us

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

Caution  Only in the 30-pin products, the values in the above table are applied even when bit 2 (PIOR2) in the
peripheral I/O redirection register (PIOR) is 1. At this time, the pin characteristics (loH1, loLt, Vor1, 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.

Normal mode: Cb=400 pF, Rb = 2.7 kQ
Fast mode: Cb=320 pF, Rb = 1.1 kQ

IICA serial transfer timing

SCLAO

E E tr tsu:sta tHD:sTA
E : tHp:sTA tsu:pAT . E
somo (/i N/ ) /X \ i/
' 1 tBUF! \ \
Stop Start Restart Stop
condition  condition condition condition
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RL78/G12 3. ELECTRICAL SPECIFICATIONS (G: INDUSTRIAL APPLICATIONS Ta = -40 to +105°C)

(3) When reference voltage (+) = Voo (ADREFP1 = 0, ADREFPO = 0), reference voltage (-) = Vss (ADREFM = 0),
target pin: ANIO to ANI3, ANI16 to ANI22, internal reference voltage, and temperature sensor output voltage

(Ta=-40to +105°C, 2.4 V< Vbb < 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 1.2 +7.0 LSB
Conversion time tconv 10-bit resolution 36V<VDD<L55V 2.125 39 y7s]

Target pin: ANIOto ANI3, | 5 7y < vpp <55V | 3.1875 39 s
ANI16 to ANI22
2.4V <VbD<55V 17 39 us
Conversion time tcony 10-bit resolution 36V<VbDb<55V 2.375 39 us
Target pin: internal reference 27V <VDD<55V 3.5625 39 us
voltage, and temperature oav<v v ] 39
< <
sensor output voltage (HS ' <Vop<5.5 7 3
(high-speed main) mode)
Zero-scale error"®®"? EZS 10-bit resolution +0.60 | %FSR
Full-scale error*>*"? EFS 10-bit resolution +0.60 | %FSR
Integral linearity error**®’ ILE 10-bit resolution +4.0 LSB
Differential linearity error™*' | DLE 10-bit resolution +2.0 LSB
Analog input voltage Vain ANIO to ANI3, ANI16 to ANI22 0 Vop \
Internal reference voltage Vear "*°° Y
(HS (high-speed main) mode)
Temperature sensor output voltage Vrmpsas **° \Y
(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. Refer to 29.6.2 Temperature sensor/internal reference voltage characteristics.
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RL78/G12 3. ELECTRICAL SPECIFICATIONS (G: INDUSTRIAL APPLICATIONS Ta = -40 to +105°C)

3.6.2 Temperature sensor/internal reference voltage characteristics

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

Parameter

Symbol Conditions MIN. TYP. MAX. Unit
Temperature sensor output voltage V1mps2s Setting ADS register = 80H, 1.05 \Y
Ta=+25°C
Internal reference voltage Vear Setting ADS register = 81H 1.38 1.45 1.50 \
Temperature coefficient Fvimps Temperature sensor output -3.6 mV/°C
voltage that depends on the
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 \Y
VrDR Power supply fall time 1.44 1.50 1.56 \
Minimum pulse width " Tew 300 s

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

Supply voltage (Vobp)

Vpepr or 0.7V

Tew
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RL78/G12 3. ELECTRICAL SPECIFICATIONS (G: INDUSTRIAL APPLICATIONS Ta = -40 to +105°C)

LVD detection voltage of interrupt & reset mode
(Ta = —-40 to +105°C, Vror < Voo < 5.5V, Vss =0 V)

Parameter Symbol Conditions MIN. TYP. MAX. Unit
Interrupt and reset | Vivooo Vpocz, Vroct, Vroct =0, 1, 1, falling reset voltage 2.64 2.75 2.86 \
mode VLvoD! LVIS1, LVISO =1, 0 Rising reset release voltage 2.81 2.92 3.03 v

Falling interrupt voltage 2.75 2.86 2.97 \Y
Vivpp2 LVIS1, LVIS0 =0, 1 Rising reset release voltage 2.90 3.02 3.14 \
Falling interrupt voltage 2.85 2.96 3.07 \Y
VLvops LVIS1, LVIS0=0,0 Rising reset release voltage 3.90 4.06 4.22 \
Falling interrupt voltage 3.83 3.98 413 \

3.6.5 Power supply voltage rising slope characteristics

(Ta = —40 to +105°C, Vss = 0 V)

Parameter Symbol Conditions MIN. TYP. MAX. Unit

Power supply voltage rising slope Svop 54 Vims

Caution Make sure to keep the internal reset state by the LVD circuit or an external reset until Voo reaches the
operating voltage range shown in 29.4 AC Characteristics.
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RL78/G12

4. PACKAGE DRAWINGS

4. PACKAGE DRAWINGS

4.1 20-pin products

R5F1026AASP, R5F10269ASP, R5F10268ASP, R5F10267ASP, R5F10266ASP
R5F1036AASP, R5F10369ASP, R5F10368ASP, R5F10367ASP, R5F10366ASP
R5F1026ADSP, R5F10269DSP, R5F10268DSP, R5F10267DSP, R5F10266DSP
R5F1036ADSP, R5F10369DSP, R5F10368DSP, R5F10367DSP, R5F10366DSP
<R> R5F1026AGSP, R5F10269GSP, R5F10268GSP, R5F10267GSP, R5F10266GSP

JEITA Package Code

RENESAS Code

Previous Code

MASS (TYP) [g]

P-LSSOP20-4.4x6.5-0.65

PLSP0020JB-A

P20MA-65-NAA-1
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NOTE

1.Dimensions “>1” and “>2” do not include mold flash.

2.Dimension “¥3” does not include trim offset.

detail of lead end

(A

o |

HE

\

AN

(UNIT:mm)

ITEM DIMENSIONS

D 6.50+0.10

E 4.40+0.10

HE 6.40+0.20

A 1.45 MAX.

A1 0.10+0.10

A2 1.15

e 0.65+0.12

oo 0221330

c  015*388

L 0.50+0.20

y 0.10

0 0°to 10°
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Revision History

RL78/G12 Data Sheet

Description
Rev. Date Page Summary
1.00 Dec 10, 2012 - First Edition issued
2.00 Sep 06, 2013 1 Modification of 1.1 Features
3 Modification of 1.2 List of Part Numbers
4 Modification of Table 1-1. List of Ordering Part Numbers, Note, and Caution
7t09 Modification of package name in 1.4.1t0 1.4.3
14 Modification of tables in 1.7 Outline of Functions
17 Modification of description of table in 2.1 Absolute Maximum Ratings (Ta = 25°C)
18 Modification of table, Note, and Caution in 2.2.1 X1 oscillator characteristics
18 Modification of table in 2.2.2 On-chip oscillator characteristics
19 Modification of Note 3 in 2.3.1 Pin characteristics (1/4)
20 Modification of Note 3 in 2.3.1 Pin characteristics (2/4)
23 Modification of Notes 1 and 2 in (1) 20-, 24-pin products (1/2)
24 Modification of Notes 1 and 3 in (1) 20-, 24-pin products (2/2)
25 Modification of Notes 1 and 2 in (2) 30-pin products (1/2)
26 Modification of Notes 1 and 3 in (2) 30-pin products (2/2)
27 Modification of (3) Peripheral functions (Common to all products)
28 Modification of table in 2.4 AC Characteristics
29 Addition of Minimum Instruction Execution Time during Main System Clock Operation
30 Modification of figures of AC Timing Test Point and External Main System Clock Timing
31 Modification of figure of AC Timing Test Point
31 Modification of description and Note 2 in (1) During communication at same potential
(UART mode)
32 Modification of description in (2) During communication at same potential (CSI mode)
33 Modification of description in (3) During communication at same potential (CSI mode)
34 Modification of description in (4) During communication at same potential (CSI mode)
36 Modification of table and Note 2 in (5) During communication at same potential
(simplified I°C mode)
38, 39 Modification of table and Notes 1 to 9 in (6) Communication at different potential
(1.8V, 2.5V, 3V) (UART mode)
40 Modification of Remarks 1 to 3 in (6) Communication at different potential (1.8 V,
2.5V, 3V) (UART mode)
41 Modification of table in (7) Communication at different potential (2.5 V, 3 V) (CSI mode)
42 Modification of Caution in (7) Communication at different potential (2.5 V, 3 V) (CSI mode)
43 Modification of table in (8) Communication at different potential (1.8 V, 2.5V, 3 V) (CSI
mode) (1/3)
44 Modification of table and Notes 1 and 2 in (8) Communication at different potential (1.8
V, 2.5V, 3V) (CSI mode) (2/3)
45 Modification of table, Note 1, and Caution 1 in (8) Communication at different potential
(1.8V, 2.5V, 3V) (CSI mode) (3/3)
47 Modification of table in (9) Communication at different potential (1.8 V, 2.5V, 3 V) (CSI
mode)
50 Modification of table, Note 1, and Caution 1 in (10) Communication at different potential
(1.8V, 2.5V, 3 V) (simplified I°C mode)
52 Modification of Remark in 2.5.2 Serial interface IICA
53 Addition of table to 2.6.1 A/D converter characteristics
53 Modification of description in 2.6.1 (1)
54 Modification of Notes 3 to 5in 2.6.1 (1)
54 Modification of description and Notes 2 to 4 in 2.6.1 (2)




