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RL78/G1G 1. OUTLINE

1.3.3  44-pin products
<R> * 44-pin plastic LQFP (10 x 10 mm, 0.8 mm pitch)

OD1
ocC1
OB1
OA1
ODO

R f=—0 P17/T102/TO02/TRDIOAO/TRDCLK
D f—=0O P51/INTP2/SO00/TxD0/TOOLTXD

N —0O P16/T101/TO01/INTP5/TRDIOCO

N t«—=0 P15/PCLBUZ1/TRDIOBO

B—0 P147/ANI18
8P—0 P146
KLF——0O P10/TRD

B f——=O P11/TRD
B——0 P12/TRD

B ——0O P13/TRD
Np——=O P14/TRD

P27/ANI7 OQ=—>34

I

P50/INTP1/S100/RxD0/TOOLRxD/SDA00/(TRJOO)

P26/ANI6 O~—+{35 21|=——=0O P30/INTP3/SCK00/SCL0O0/TRJO0
P25/ANI5 Q-=—>{36 20|~—=0 P70/KRO
P24/ANI4 Q=—37 19]=—0 p71/KR1

P23/ANI3 O~—={38 RL78/G1G 18|=——0 P72/KR2

P22/ANI2 Q=~—{39 . 17|=—0 P73/KR3
P21/ANI1/AVREFM O~—+40 (TOp VleW) 16|~——=0 P31/T103/TO03/INTP4/PCLBUZ0/(TRJIO0)
P20/ANIO/AVREFP Q=—]41 15|=—0 p63
P01/TO00/RXD1/PGAI/ANI16/TRJIO0 Q~=— 42 14|-—0 p62/3SI00
P0O0/TI00/TxD 1/CMPOP/ANI17/(TRJO0) O=—+{43 O 13|=—0 ps1
P120/ANI19/CMP1P Q~—n 12[«—0
o 441234567891011 P60
Solhygesx388
O0lwr~-EOS > >
Sowarazxy o
[ 14 NE By
Es S
= - X
e *q
o

Caution  Connect the REGC pin to Vss pin via a capacitor (0.47 to 1 pF).

Remark 1. For pin identification, see 1.4 Pin Identification.
Remark 2. The functions in parentheses shown in the above figure can be assigned by setting peripheral 1/O redirection register 1
(PIOR1).
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RL78/G1G 1. OUTLINE

1.5 Block Diagram

1.5.1  30-pin products

TIMER ARRAY
UNIT (4ch) K> PORT 0 K 2> P00, PO1
TI00/PO0 —
TO00/PO1~—o] ch0 - PORT 1 K B> P10to P17
TIO1/TO01/P16 ~—T ch1 <:>
- PORT 2 K 2> P20to P23
TI02/TO02/P17 ==—o ch2 _
K> PORT 3 K2 > P30, P31
TIO3/TO03/P31 ~—T h3
RXDO/PS0 — - PORT 4 P40
- PORT 5 K 2> P50, P51
TRDIOAO/TRDCLK/P17
TRDIOBO/P15, TRDIOCO/P16,
TRDIODO/P14 - PORT 6 K27 > P60, P61
TRDIOA1/P13 toTRDIOD1/P10 2 verry | TRUIOORO1 o120
I = TRJIOOIP30 K= PORT12 kam— b pia
WINDOW
——| watcHbos K= - PORT 13
P137
LOW-SPEED TIMER
ON-CHIP
OSCILLATOR - PORT 14 P147
12- BIT INTERVAL C>
L TIMER
(:ZI ANIO/P20 to ANI3/P23
10-bit AID ANI16/PO1, ANI17/PO0,
<:> CONVERTER ANI18/P147, ANI19/P120
AVresp/P20
AVrern/P21
SERIAL ARRAY
UNITO (4ch) RL78 CPU CORE
RxDO/P50 — UARTO MULTIPLIER & | |¢—]
TxDO/P51 =—p DIVIDER, CODE FLASH MEMORY
RXD1/PO1 MULTIPLY- —>
ACCUMULATOR
TXD1/P00 +— UART1
SCKOO/P30 O
SI00/P50 ——=1 8100 <:>
SO00/P51 —1] POWER ON RESET/ POR/LVD
SSI00/P31 ——=l VOLTAGE CONTROL
DETECTOR
SCL00/P30 ~=— 1C00
SDAQO/P50 <—
RAM
(] RESET CONTROL
K ON-CHIP DEBUG TOOLO/P40
| SYSTEM
CONTROL ~ |«—— RESET
Voo Vss TOOLRxD/P50,
TOOLTXD/P51 HIGH-SPEED X1/P121
ON-CHIP
OSCILLATOR| |+—— X2/EXCLK/P122
BUZZER OUTPUT " '
PCLBUZO/P31
<:> ___________ . VOLTAGE
CLOCK OUTPUT PCLBUZ1/P15 REGULATOR REGC
CONTROL
i EvENTLING [e—— INTPO/P137
CONTROLLER INTP1/P50
<:> INTERRUPT INTP2/P51
BCD CONTROL INTP3/P30,
K—~] ADJUSTMENT INTP4/P31
le—— INTP5/P16
CMP (2ch)
- CMP1P/P120
K > PWM OPTION UNIT
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RL78/G1G 2. ELECTRICAL SPECIFICATIONS

2. ELECTRICAL SPECIFICATIONS

Caution 1. The RL78 microcontroller has 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.

Caution 2. The pins mounted are as follows according to product.

2.1 Pins Mounted According to Product

211 Port functions

Refer to 2.1.1 30-pin products, 2.1.2 32-pin products, and 2.1.3 44-pin products in the RL78/G1G User’s
Manual.

2.1.2 Non-port functions

Refer to 2.2.1 With functions for each product in the RL78/G1G User’s Manual.
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RL78/G1G 2. ELECTRICAL SPECIFICATIONS

Absolute Maximum Ratings 2/2)
Parameter Symbol Conditions Ratings Unit
Output current, high loH1 Per pin P00, P01, P10 to P17, P30, P31, P40, P41, P50, -40 mA
P51, P60 to P63, P70 to P73, P120, P146, P147
Total of all | P00, PO1, P40, P41, P120 -70 mA
pins P10 to P17, P30, P31, P50, P51, P60 to P63, P70 -100 mA
-170mA 1o P73, P146, P147
loH2 Per pin P20 to P27 -0.5 mA
Total of all -2 mA
pins
Output current, low loL1 Per pin P00, P01, P10 to P17, P30, P31, P40, P41, P50, 40 mA
P51, P60 to P63, P70 to P73, P120, P146, P147
Total of all | P00, PO1, P40, P41, P120 70 mA
pins P10 to P17, P30, P31, P50, P51, P60 to P63, P70 100 mA
170mA 1o P73, P146, P147
loL2 Per pin P20 to P27 1 mA
Total of all 5 mA
pins
Operating ambient TA In normal operation mode -40 to +85 °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/G1G 2. ELECTRICAL SPECIFICATIONS

2.3 Oscillator Characteristics

2.3.1 X1 oscillator characteristics

(TA=-40t0 +85°C, 2.7V <VDD<5.5V,Vss=0V)
Parameter Resonator Conditions MIN. TYP. MAX. | Unit

X1 clock oscillation frequency (fx) Note Ceramic resonator/ 27V<Vpbpb<55V 1.0 20.0 | MHz
crystal resonator

Note Indicates only permissible oscillator frequency ranges. Refer to AC Characteristics for instruction execution time.
Request evaluation by the manufacturer of the oscillator circuit mounted on a board to check the oscillator
characteristics.

Caution  Since the CPU is started by the high-speed on-chip oscillator clock after a reset release, check the X1 clock
oscillation stabilization time using the oscillation stabilization time counter status register (OSTC) by the user.
Determine the oscillation stabilization time of the OSTC register and the oscillation stabilization time select

register (OSTS) after sufficiently evaluating the oscillation stabilization time with the resonator to be used.

Remark  When using the X1 oscillator, refer to 5.4 System Clock Oscillator in the RL78/G1G User’s Manual.

2.3.2  On-chip oscillator characteristics

(TA=-40to +85°C, 2.7V <VDD<55V,Vss=0V)

Oscillators Parameters Conditions MIN. | TYP. | MAX. | Unit
High-speed on-chip oscillator fiH 1 24 MHz
clock frequency Notes 1,2 fHoco 1 48
High-speed on-chip oscillator -2 +2 %

clock frequency accuracy

Low-speed on-chip oscillator fiL 15 kHz
clock frequency

Low-speed on-chip oscillator -15 +15 %
clock frequency accuracy

Note 1. High-speed on-chip oscillator frequency is selected with bits 0 to 4 of the option byte (000C2H) and bits O to 2 of the

HOCODIV register.
Note 2. This only indicates the oscillator characteristics. Refer to AC Characteristics for instruction execution time.
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RL78/G1G 2. ELECTRICAL SPECIFICATIONS

2.4 DC Characteristics

241 Pin characteristics

(TA=-40t0 +85°C, 2.7V <VDD<5.5V,Vss=0V)

Items Symbol Conditions MIN. | TYP. | MAX. | Unit

Output current, high Note 1 loH1 Per pin for P00, P01, P10 to P17, 27V<Vbb<55V -10.0 mA
P30, P31, P40, P41, P50, P51, Note 2
P60 to P63, P70 to P73, P120,
P146, P147
Total of P00, P01, P40, P41, P120| 4.0V <VbD<55V -55.0 | mA
(When duty < 70% Note 3) 27V<Vop<4.0V -10.0 | mA
Total of P10 to P17, P30, P31, 40V<Vbp<55V -80.0 | mA
P50, P51, P60 to P63, P70 to
P73, P146, P147 27V<Vpp<4.0V -19.0 | mA

(When duty < 70% Note 3)

Total of all pins

27V<Vpbb<55V -135.0 | mA
(When duty < 70% Note 3)
loH2 | Per pin for P20 to P27 27V<Vpbb<55V -0.1 mA
Note 2
Total of all pins 27V<VbD<55V -1.5 mA
(When duty < 70% Note 3)
Note 1. Value of current at which the device operation is guaranteed even if the current flows from the VbD pin to an output pin.
Note 2. Do not exceed the total current value.
Note 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 factor from 70% to n%).

« Total output current of pins = (loH x 0.7)/(n x 0.01)
<Example> Where n =80% and loH =-10.0 mA
Total output current of pins = (-10.0 x 0.7)/(80 % 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, P10, P15, P17, P30, P50, P51 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/G1G

2. ELECTRICAL SPECIFICATIONS

2.4.2

Supply current characteristics
(1) Flash ROM: 16 KB of 30- pin to 44-pin products

(TA =-40to +85°C, 2.7V <VDD<55V,Vss=0V) 272)
Parameter | Symbol Conditions MIN. | TYP. | MAX. | Unit
Supply IbD1 Operating | HS (high-speed frHoco = 48 MHz, | Basic Vob=5.0V 1.8 mA
current mode main) mode Notes 3,4 | fiH = 24 MHz operation | \/\pp = 3.0V 1.8
Note 1 HS (high-speed fHoco = 48 MHz, | Normal | Vop = 5.0 V 39 | 69 |mA

main) mode Notes 3,4 | fiH = 24 MHz operation | \/pp = 3.0 V 3.9 6.9
fHoco = 24 MHz, | Normal |Vbb=5.0V 3.7 6.3
fin = 24 MHz operation | \/pp = 3.0 V 3.7 6.3
fHoco = 16 MHz, | Normal |Vbp=5.0V 2.8 4.6
fiH =16 MHz operation | \/pp = 3.0 V 28 46
LS (low-speed main) | fiH = 8 MHz Normal |[Vbb=3.0V 1.2 20 | mA
mode Notes 3, 4 operation
HS (high-speed fmx =20 MHz, Normal | Square wave input 3.1 53 | mA
main) mode Notes 2,4 | VDD =5.0V operation | Resonator connection 33 | 55
fvmx = 20 MHz, Normal | Square wave input 3.1 5.3
Vob =3.0V operation | Resonator connection 33 | 55
fmx =10 MHz, Normal | Square wave input 2.0 3.1
Vbb=5.0V operation | Resonator connection 2.0 | 3.2
fvx =10 MHz, Normal | Square wave input 2.0 3.1
Vob=3.0V operation | Resonator connection 20 | 32
LS (low-speed main) | fux =8 MHz, Normal | Square wave input 1.2 1.9 | mA
mode Notes 2, 4 Vob=3.0V operation | Resonator connection 1.2 2.0
Note 1. Total current flowing into Vb, including the input leakage current flowing when the level of the input pin is fixed to Vbbp or
Vss. The values below the MAX. column include the peripheral operation current. However, not including the current
flowing into the A/D converter, comparator, programmable gain amplifier, watchdog timer, LVD circuit, I/O port, and
on-chip pull-up/pull-down resistors.

Note 2. When high-speed on-chip oscillator is stopped.

Note 3. When high-speed system clock is stopped.

Note 4. Relationship between operation voltage width, operation frequency of CPU and operation mode is as below.

HS (high speed main) mode: Vbb = 2.7 V to 5.5 V@1 MHz to 24 MHz
LS (low speed main) mode: Vbp = 2.7 V to 5.5 V@1 MHz to 8 MHz

Remark 1. fmx: High-speed system clock frequency (X1 clock oscillation frequency or external main system clock frequency)

Remark 2. fHoco: High-speed on-chip oscillator clock frequency (48 MHz max.)

Remark 3. fiH: High-speed on-chip oscillator clock frequency (24 MHz max.)

Remark 4. Temperature condition of the TYP. value is TA = 25°C

R01DS0241EJ0130 Rev. 1.30

Sep 30, 2016

RENESAS

Page 22 of 67



RL78/G1G

2. ELECTRICAL SPECIFICATIONS

(1) Flash ROM: 16 KB of 30-pin to 44-pin products

(TA=-40to +85°C, 2.7V <VDD<55V,Vss=0V) (212)
Parameter | Symbol Conditions MIN. | TYP. | MAX. | Unit
Supply IDD2 HALT mode | HS (high-speed fHoco = 48 MHz, Vobb=5.0V 0.60 | 240 | mA
current Note 2 main) mode Notes 4,6 | fiH = 24 MHz Vop = 3.0V 0.60 | 2.40
Note ! fioco = 24 MHz, |Vop=5.0V 0.40 | 1.83
fi = 24 MHz Voo =3.0V 0.40 | 1.83
fHoco = 16 MHz, Vob=5.0V 0.38 | 1.38
fii =16 MHz VoD = 3.0 V 0.38 | 1.38
LS (low-speed main) | fiH=8 MHz Voo =3.0V 260 | 710 pA
mode Notes 4, 6
HS (high-speed fmx = 20 MHz, Square wave input 0.28 | 1.55 | mA
main) mode Notes 3,6 Vb =5.0V Resonator connection 042 | 1.74
fmx = 20 MHz, Square wave input 0.28 | 1.55
Vbp =3.0V Resonator connection 0.42 | 1.74
fmx =10 MHz, Square wave input 0.19 | 0.86
Vbp =5.0V Resonator connection 0.27 | 0.93
fmMx =10 MHz, Square wave input 0.19 | 0.86
Vbp =3.0V Resonator connection 0.27 | 0.93
LS (low-speed main) | fux =8 MHz, Square wave input 95 550 pA
mode Notes 3, 6 Vbp=3.0V Resonator connection 145 | 590
Iop3 STOP Ta = -40°C 0.18 | 0.51 | pA
mode Note 5 | TA = +25°C 0.24 | 0.51
Ta = +50°C 0.29 | 1.10
Ta = +70°C 0.41 | 1.90
Ta = +85°C 0.90 | 3.30
Note 1. Total current flowing into Vob, including the input leakage current flowing when the level of the input pin is fixed to Vb or

Note 2.
Note 3.
Note 4.
Note 5.

Note 6.

Remark 1.
Remark 2.
Remark 3.
Remark 4.

Vss. The values below the MAX. column include the peripheral operation current. However, not including the current
flowing into the A/D converter, comparator, programmable gain amplifier, watchdog timer, LVD circuit, I/O port, and
on-chip pull-up/pull-down resistors.

During HALT instruction execution by flash memory.

When high-speed on-chip oscillator is stopped.

When high-speed system clock is stopped.
When high-speed on-chip oscillator and high-speed system clock are stopped. When watchdog timer is stopped. The
values below the MAX. column include the leakage current.
Relationship between operation voltage width, operation frequency of CPU and operation mode is as below.

HS (high speed main) mode: Vbbb = 2.7 V to 5.5 V@1 MHz to 24 MHz
LS (low speed main) mode: Vbb = 2.7 V to 5.5 V@1 MHz to 8 MHz

fmx: High-speed system clock frequency (X1 clock oscillation frequency or external main system clock frequency)

frHoco: High-speed on-chip oscillator clock frequency (48 MHz max.)

fin: High-speed on-chip oscillator clock frequency (24 MHz max.)
Temperature condition of the TYP. value is TA = 25°C
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RL78/G1G 2. ELECTRICAL SPECIFICATIONS

25 AC Characteristics

2.5.1 Basic operation

(TA=-40t0 +85°C, 2.7V <VDD <55V, Vss=0V)

ltems Symbol Conditions MIN. TYP. | MAX. | Unit
Instruction cycle (minimum | Tcy Main system | HS (high-speed | 2.7V <VbD<5.5V 0.04167 1 us
instruction execution time) clock (fMAIN) | main) mode
operation LS (low-speed |2.7V<VbD<55V 0.125 1 us
main) mode
In the self HS (high-speed | 2.7V <VDD< 5.5V 0.04167 1 us
programming | main) mode
mode LS (low-speed [2.7V<VbD<5.5V 0.125 1 us
main) mode
External main system clock | fex 27V<Vbp<55V 1.0 20.0 | MHz
frequency
External main system clock | tExH, 27V<Vbp<55V 24 ns
input high-level width, texL
low-level width
TIOO to TI03 input high-level | tTiH, tTIL 1/fmck + ns
width, low-level width 10
Timer RJ input cycle fc TRJIO 27V<Vbob<55V 100 ns
Timer RJ input high-level fwH, fwL | TRJIO 27V<VbD<55V 40 ns
width, low-level width
TOO00 to TOO3, fro HS (high-speed main) mode 40V<Vbp<55V 12 MHz
TRJIOO0,TRJO, TRDIOAO/1, 27V <VbDD<4.0V 8 MHz
TRDIOBO/1, -
LS (low-speed main) mode 27V<Vbb<55V 4 MHz

TRDIOCO0/1,TRDIODO0/1
output frequency

PCLBUZO0, PCLBUZ1 frcL HS (high-speed main) mode 40V<VbD<55V 16 MHz

output frequency 27V<Vbp<40V 8 | MHz
LS (low-speed main) mode 27V <VbD<55V 4 MHz

Interrupt input high-level tINTH, INTPO to INTP5 27V<Vbp<55V 1 us

width, low-level width tINTL

Key interrupt input tkR KRO0-KR3 27V<Vbb<55V 250 ns

low-level width

RESET low-level width tRsL 10 us

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), n: Channel
number (n = 0 to 3))
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RL78/G1G 2. ELECTRICAL SPECIFICATIONS

AC Timing Test Points

VIH/VoH : VIH/VoH
Test points
><VILNOL > <

Vi/VoL

External System Clock Timing

1/fex

tEXL || tEXH

EXCLK \

TI/TO Timing

tTIL | tTIH

TIOO to TI03

- 1/fTo -

TOO00 to TO03 /

TRJIOO, TRJOO,

TRDIOAO, TRDIOA1,
TRDIOBO, TRDIOB1,
TRDIOCO, TRDIOCA1,
TRDIODO, TRDIOD1
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RL78/G1G 2. ELECTRICAL SPECIFICATIONS

%tTJLW%tTJH
TRJIO

e« tTDIL TUDHT\—
TRDIOAO, TRDIOA1, TRDIOBO, TRDIOB1,

TRDIOCO, TRDIOC1, TRDIODO, TRDIOD1

tToSIL

INTPO
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RL78/G1G 2. ELECTRICAL SPECIFICATIONS

(2) During communication at same potential (CSI mode) (master mode, SCKp... internal clock output,
corresponding CSIO0 only)
(TA =-40to +85°C, 2.7V <VDD<55V,Vss=0V)

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

SCKp cycle time tkey1 tkey > 2/fcLk ‘ 27V<Vob<55V 83.3 250 ns

SCKp high-/low-level width tkH1, tkL1 {40V <VpD < 5.5V tkev1/2 -7 tkey1/2 - 50 ns

27V<Vopb<55V tkey1/2 - 10 tkey1/2 - 50 ns

Slp setup time (to SCKpft) Note 1 tsik1 40V<Vop<55V 23 110 ns

27V<Vopb<55V 33 110 ns

Slp hold time (from SCKpt) Note 2 tksit 27V<Vbp<55V 10 10 ns

Delay time from SCKp| to SOp output | tkso1 C =20 pF Note 4 10 10 ns
Note 3

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. This value is valid only when CSI0OQ’s peripheral I/O redirect function is not used.

Remark 2. p: CSI number (p = 00), m: Unit number (m = 0), n: Channel number (n = 0),
g: PIM and POM numbers (g = 1)

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))
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RL78/G1G 2. ELECTRICAL SPECIFICATIONS

(4) During communication at same potential (CSI mode) (slave mode, SCKp... external clock input)
(Ta =-40to +85°C, 2.7V <VDD<55V,Vss=0V)

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

SCKp cycle time Note 5 tkey2 4.0V <Vop <5.5V |20 MHz < fuck 8/fmck — ns
fveck < 20 MHz 6/fmck 6/fmck ns
2.7V <Vop <55V | 16 MHz < fuck 8/fmck — ns
fvck < 16 MHz 6/fmck 6/fmck ns
SCKp high-/low-level width tkH2, 40V<Vpb<55V tkey2/2 - 7 tkey2/2 - 7 ns
2 27V<Vob<55V tkey2/2 - 8 tkey2/2 - 8 ns
Slp setup time (to SCKpt) Note 1 tsik2 27V<Vob<55V 1/fmck + 20 1/fmck + 30 ns
Slp hold time (from SCKpt) Note 2 | tksi2 27V<Vopb<55V 1/fmck + 31 1/fmck + 31 ns
Delay time from SCKp| to SOp tksoz C =30 pF Note 4 27V<Vbb<55V 2/fmek + 2/fmck + | ns

output Note 3 44 110
SSI00 setup time tssik DAPmn =0 27V<Vop<55V 120 120 ns
DAPmn = 1 2.7V <Vop <55V | 1/fmck + 120 1/fmck + 120 ns
SSI00 hold time tissi DAPmnN =0 2.7V <Vop <55V | 1/fmck + 120 1/fmck + 120 ns
DAPmnN = 1 27V<Vopb<55V 120 120 ns

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?” when DAPmn = 0 and CKPmn = 1, or DAPmn = 1 and CKPmn = 0.

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

Note 5. The maximum transfer rate when using the SNOOZE mode is 1 Mbps.

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 1. p: CSI number (p = 00), m: Unit number (m = 0), n: Channel number (n = 0), g: PIM number (g = 3, 5)
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))
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RL78/G1G

2. ELECTRICAL SPECIFICATIONS

SCKp

RL78
microcontroller ~ Slp

SOp

CSI mode connection diagram (during communication at same potential)

(Slave Transmission of slave select input function (CSI00))

SCK

SO

SI

User's device

CSI mode connection diagram (during communication at same potential)

SCKO00 SCK
RL78 SI00 SO ' .
microcontroller S| User's device
SSI00 SS0
Remark 1. p: CSI number (p = 00)
Remark 2. m: Unit number, n: Channel number (mn = 00)
R01DS0241EJ0130 Rev. 1.30 RENESAS Page 35 of 67

Sep 30, 2016



RL78/G1G 2. ELECTRICAL SPECIFICATIONS

(6) Communication at different potential (2.5V, 3 V) (UART mode)

(TA = -40 to +85°C, 2.7V < VDD < 5.5 V, Vss = 0 V) (212)
Parameter Symbol Conditions HS (high-speed main) mode | LS (low-speed main) mode | Unit
MIN. MAX. MIN. MAX.
Transfer rate transmission | 4.0V <Vbp <55V, Note 1 Note 1 bps

27V<Vb<4.0V

Theoretical value of the maximum 2.8 Note 2 2.8 Note 2 Mbps
transfer rate
Cb =50 pF, Rb = 1.4 kQ,

Vb=27V
27V <Vbob<4.0V, Note 3 Note 3 bps
23V<Ww<27V

Theoretical value of the maximum 1.2 Note 4 1.2 Note 4 Mbps

transfer rate
Cb = 50 pF, Rb = 2.7 kQ,

Vb=23V
27V<Vopb<33YV, Note 5, 6 Note 5, 6 bps
16V<Vb<20V

Theoretical value of the maximum 0.43 Note 7 0.43 Note 7 | Mbps

transfer rate
Cb =50 pF, Rb = 5.5 kQ,
Vb=16V

Note 1. 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 4.0 V<Vbp <55V and 2.7V <Vb<4.0V
1
Maximum transfer rate = [bps]

{-Cbebxln(']-i)}xfi
Vb

S B - {-CoxRoxIn(1- 22 »
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 2. This value as an example is calculated when the conditions described in the “Conditions” column are met.
Refer to Note 1 above to calculate the maximum transfer rate under conditions of the customer.

Note 3. 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 2.7V <Vbb<4.0Vand 2.3V <Vb <27V

1

Maximum transfer rate = [bps]

{-Cbeben(1-ﬂ)}x3
Vb

S {CobxRbxIn(1 —ﬂ))
Transfer rate x 2 Vb

Baud rate error (theoretical value) = x 100 [%]

1
Transfer rate

) x Number of transferred bits

* This value is the theoretical value of the relative difference between the transmission and reception sides

Note 4. This value as an example is calculated when the conditions described in the “Conditions” column are met.
Refer to Note 3 above to calculate the maximum transfer rate under conditions of the customer.
Note 5. Use it with VDD > Vb.
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RL78/G1G 2. ELECTRICAL SPECIFICATIONS

(7) Communication at different potential (2.5V, 3 V) (CSI mode) (master mode, SCKp... internal clock output,
corresponding CSIO0 only)
(TA=-40t0 +85°C, 2.7V <VDD <55V, Vss=0V)

HS (high-speed LS (low-speed main)

Parameter

Symbol

Conditions

main) mode

mode

MIN.

MAX.

MIN.

MAX.

Unit

SCKp cycle time

tkey1

tkey1 > 2/fcLk 40V<Vop<55YV,
27V<Vb<4.0V,

Cb =20 pF, Rb = 1.4 kQ

200

1150

ns

27V<Vop<4.0V,
23V<Vb<27YV,
Cb =20 pF, Ro =2.7 kQ

300

1150

ns

SCKp high-level width

tKH1

40V<Vop<55V,27V<Vb<4.0V,
Cb =20 pF, Rb = 1.4 kQ

tkey1/2 - 50

tkey1/2 - 50

ns

27V<Vop<4.0V,23V<Vb<27V,
Cb =20 pF, Rb = 2.7 kQ

tkey1/2 - 120

tkey1/2 - 120

ns

SCKp low-level width

tKL1

40V<Vop<55V,27V<Vb<4.0V,
Cb =20 pF, Rb = 1.4 kQ

tkey1/2 -7

tkey1/2 - 50

ns

27V<Vop<4.0V,23V<Vb<27V,
Cb =20 pF, Rb = 2.7 kQ

tkey1/2 - 10

tkey1/2 - 50

ns

Slp setup time
(to SCKp1) Note 1

tsik1

40V<Vop<55V,27V<Vb<4.0V,
Cb =20 pF, Rb = 1.4 kQ

58

479

ns

27V<Vop<4.0V,23V<Vb<27V,
Cb =20 pF, Rb = 2.7 kQ

121

479

ns

Slp hold time
(from SCKp1) Note 1

tKsi1

40V<Vop<55V,27V<Vb<4.0V,
Cb =20 pF, Rb = 1.4 kQ

10

ns

27V<Vop<4.0V,23V<Vb<27V,
Cb =20 pF, Rb = 2.7 kQ

10

ns

Delay time from SCKp| to SOp
output Note 1

tKso1

40V<Vop<55V,27V<Vb<4.0V,
Cb =20 pF, Rb = 1.4 kQ

60

60

ns

27V<Vop<4.0V,23V<Vb<27V,
Cb =20 pF, Rb = 2.7 kQ

130

130

ns

Slp setup time
(to SCKp|) Note 2

tsik1

40V<Vop<55V,27V<Vb<4.0V,
Cb =20 pF, Rb = 1.4 kQ

23

110

ns

27V<Vop<4.0V,23V<Vb<27V,
Cb =20 pF, Rb = 2.7 kQ

33

110

ns

Slp hold time
(from SCKp|) Note 2

tKsi1

40V<Vop<55V,27V<Vb<4.0V,
Cb =20 pF, Rb = 1.4 kQ

10

ns

27V<Vop<4.0V,23V<Vb<27V,
Cb =20 pF, Rb = 2.7 kQ

10

ns

Delay time from SCKp1 to SOp
output Note 2

tKso1

40V<Vop<55V,27V<Vb<4.0V,
Cb =20 pF, Rb = 1.4 kQ

10

ns

27V<Vop<4.0V,23V<Vb<27V,
Cb =20 pF, Rb = 2.7 kQ

10

ns

(Notes, Caution and Remarks are listed on the next page.)
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RL78/G1G 2. ELECTRICAL SPECIFICATIONS

(8) Communication at different potential (2.5V, 3 V) (fmck/4) (CSI mode) (master mode, SCKp... internal clock output)
(Ta = -40 to +85°C, 2.7 V < VDD < 5.5 V, Vss = 0 V)(1/2)

Parameter Symbol Conditions HS (high-speed main) LS (low-speed main) Unit
mode mode
MIN. MAX. MIN. MAX.
SCKp cycle time tkeyr | tkeyt > 4/fcik 40V<Vbp<55YV, 300 1150 ns

27V<Vb<40V,
Cb=30pF, Ro=1.4kQ

27V <Vbp<4.0V, 500 1150 ns
23V<Vb<27V,
Cb = 30 pF, Rb = 2.7 kQ

27V<Vbp<33YV, 1150 1150 ns
1.6V<Vb<20V,
Cb =30 pF, Rb = 5.5 kQ

SCKp high-level width tKH1 40V<Vpop<55V,27V<Vb<4.0V, tkey1/2 - 75 tkey1/2 - 75 ns
Cb =30 pF, Ro = 1.4 kQ

27V<Vop<4.0V,23V<Vp<27V, tkey1/2 - 170 tkey1/2 - 170 ns
Cb =30 pF, Ro = 2.7 kQ

27V<Vop<33V,1.6V<Vb<20V, tkcy1/2 - 458 tkey1/2 - 458 ns
Cb = 30 pF, Ro = 5.5 kQ

SCKp low-level width kL1 40V<Vbp<55V,27V<Vb<4.0V, tkey1/2 - 12 tkey1/2 - 50 ns
Cb =30 pF, Ro = 1.4 kQ

27V<Vop<4.0V,23V<Vp<27V, tkey1/2 - 18 tkey1/2 - 50 ns
Cb =30 pF, Ro = 2.7 kQ

27V<Vop<33V,1.6V<Vb<20V, tkey1/2 - 50 tkey1/2 - 50 ns
Cb =30 pF, Rb = 5.5 kQ

Caution 1. Select the TTL input buffer for the Slp pin and the N-ch open drain output (Vpbp 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
ViL, see the DC characteristics with TTL input buffer selected.

Caution 2. Use it with VDD > Vb.

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. ViH and ViL below are observation points for the AC characteristics of the serial array unit when communicating at
different potentials in CSI mode.
40V<VbD<55V,27V<Vb<40V:VH=22V,VIL=0.8V
27V<VoD<4.0V,23V<Vb<27V:VH=20V,VL=0.5V
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RL78/G1G 2. ELECTRICAL SPECIFICATIONS

2.7.2  Temperature sensor characteristics

(TA =-40to +85°C, 2.7V <VDD < 5.5V, Vss =0V, HS (high-speed main) mode)

Parameter Symbol Conditions MIN. TYP. MAX. Unit
Temperature sensor output voltage | VTMPs25 | Setting ADS register = 80H, Ta = +25°C 1.05 \%
Reference output voltage VconsT | Setting ADS register = 81H 1.38 1.45 1.5 \Y
Temperature coefficient Fvtmps | Temperature sensor that depends on the -3.6 mvV/°C

temperature
Operation stabilization wait time tamp 5 us

2.7.3  Comparator

(TA=-40t0 +85°C, 2.7V <VDD<55V,Vss=0V)

Parameter Symbol Conditions MIN. TYP. | MAX. Unit
Input offset voltage Viocmp +5 40 mV
Input voltage range Vicmp 0 Vbbp \%
Internal reference voltage deviation | AVIREF | CmRVM register value: 7FH to 80H (m =0, 1) 12 LSB
Other than above +1 LSB
Response time tcr, tcF | Input amplitude = +100 mV 70 150 ns
Operation stabilization time Note 1 | tcmp CMPnEN =0—1 |VbD=3.3t055V 1 us
Vbb=27t03.3V 3
Reference voltage stabilization tvrR CVRE: 0—1 Note 2 20 us
wait time
Note 1. Time required after the operation enable signal of the comparator has been changed (CMPnEN = 0 — 1) until a state
satisfying the DC and AC characteristics of the comparator is entered.
Note 2. Enable operation of internal reference voltage generation (CVREm bit = 1; m = 0, 1) and wait for the operation

stabilization wait time before enabling the comparator output (CnOE bit = 1; n =0, 1).

Output voltage Vo
Input voltage VIN Comparator
reference voltage
-100my —mM8M8M8M8 e e
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RL78/G1G 2. ELECTRICAL SPECIFICATIONS

2.7.6 LVD circuit characteristics

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

Parameter Symbol Conditions MIN. | TYP. | MAX. | Unit
Detection Supply VLvDO Power supply rise time 3.98 | 406 | 4.14 \%
voltage voltage level Power supply fall time 3.90 | 3.98 | 4.06 Y,

VLvD1 Power supply rise time 3.68 | 3.75 | 3.82 \%

Power supply fall time 3.60 | 3.67 | 3.74 \%

VLvD2 Power supply rise time 3.07 | 313 | 3.19 \%

Power supply fall time 3.00 | 3.06 | 3.12 \%

VLvD3 Power supply rise time 296 | 3.02 | 3.08 \%

Power supply fall time 2.90 | 296 | 3.02 \%

VLvD4 Power supply rise time 286 | 292 | 297 \%

Power supply fall time 2.80 | 2.86 | 2.91 \%

VLvD5 Power supply rise time 276 | 2.81 | 2.87 \%

Power supply fall time 270 | 275 | 2.81 \%

Minimum pulse width tw 300 us
Detection delay time Lo 300 us

Remark Vi (n-1)>Vwbn:n=1t0o5
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Notice

1. Descriptions of circuits, software and other related information in this document are provided only to illustrate the operation of semiconductor products and application examples. You are fully responsible for
the incorporation of these circuits, software, and information in the design of your equipment. Renesas Electronics assumes no responsibility for any losses incurred by you or third parties arising from the
use of these circuits, software, or information.

2. Renesas Electronics has used reasonable care in preparing the information included in this document, but Renesas Electronics does not warrant that such information is error free. Renesas Electronics
assumes no liability whatsoever for any damages incurred by you resulting from errors in or omissions from the information included herein.

3. Renesas Electronics does not assume any liability for infringement of patents, copyrights, or other intellectual property rights of third parties by or arising from the use of Renesas Electronics products or
technical information described in this document. No license, express, implied or otherwise, is granted hereby under any patents, copyrights or other intellectual property rights of Renesas Electronics or
others.

4. You should not alter, modify, copy, or otherwise misappropriate any Renesas Electronics product, whether in whole or in part. Renesas Electronics assumes no responsibility for any losses incurred by you or
third parties arising from such alteration, modification, copy or otherwise misappropriation of Renesas Electronics product.

5. Renesas Electronics products are classified according to the following two quality grades: "Standard" and "High Quality". The recommended applications for each Renesas Electronics product depends on
the product's quality grade, as indicated below.

"Standard": Computers; office equipment; communications equipment; test and measurement equipment; audio and visual equipment; home electronic appliances; machine tools; personal electronic
equipment; and industrial robots etc.

"High Quality": Transportation equipment (automobiles, trains, ships, etc.); traffic control systems; anti-disaster systems; anti-crime systems; and safety equipment etc.

Renesas Electronics products are neither intended nor authorized for use in products or systems that may pose a direct threat to human life or bodily injury (artificial life support devices or systems, surgical
implantations etc.), or may cause serious property damages (nuclear reactor control systems, military equipment etc.). You must check the quality grade of each Renesas Electronics product before using it
in a particular application. You may not use any Renesas Electronics product for any application for which it is not intended. Renesas Electronics shall not be in any way liable for any damages or losses
incurred by you or third parties arising from the use of any Renesas Electronics product for which the product is not intended by Renesas Electronics.

6. You should use the Renesas Electronics products described in this document within the range specified by Renesas Electronics, especially with respect to the maximum rating, operating supply voltage
range, movement power voltage range, heat radiation characteristics, installation and other product characteristics. Renesas Electronics shall have no liability for malfunctions or damages arising out of the
use of Renesas Electronics products beyond such specified ranges.

7. Although Renesas Electronics endeavors to improve the quality and reliability of its products, semiconductor products have specific characteristics such as the occurrence of failure at a certain rate and
malfunctions under certain use conditions. Further, Renesas Electronics products are not subject to radiation resistance design. Please be sure to implement safety measures to guard them against the
possibility of physical injury, and injury or damage caused by fire in the event of the failure of a Renesas Electronics product, such as safety design for hardware and software including but not limited to
redundancy, fire control and malfunction prevention, appropriate treatment for aging degradation or any other appropriate measures. Because the evaluation of microcomputer software alone is very difficult,
please evaluate the safety of the final products or systems manufactured by you.

8. Please contact a Renesas Electronics sales office for details as to environmental matters such as the environmental compatibility of each Renesas Electronics product. Please use Renesas Electronics

products in compliance with all applicable laws and regulations that regulate the inclusion or use of controlled substances, including without limitation, the EU RoHS Directive. Renesas Electronics assumes

no liability for damages or losses occurring as a result of your iance with laws and ions.

9. Renesas Electronics products and technology may not be used for or incorporated into any products or systems whose manufacture, use, or sale is prohibited under any applicable domestic or foreign laws or
regulations. You should not use Renesas Electronics products or technology described in this document for any purpose relating to military applications or use by the military, including but not limited to the
development of weapons of mass destruction. When exporting the Renesas Electronics products or technology described in this document, you should comply with the applicable export control laws and
regulations and follow the procedures required by such laws and regulations.

10. Itis the responsibility of the buyer or distributor of Renesas Electronics products, who distributes, disposes of, or otherwise places the product with a third party, to notify such third party in advance of the
contents and conditions set forth in this document, Renesas Electronics assumes no responsibility for any losses incurred by you or third parties as a result of unauthorized use of Renesas Electronics
products.

1

. This document may not be reproduced or duplicated in any form, in whole or in part, without prior written consent of Renesas Electronics.
12. Please contact a Renesas Electronics sales office if you have any questions regarding the information contained in this document or Renesas Electronics products, or if you have any other inquiries.
(Note 1) "Renesas Electronics" as used in this document means Renesas Electronics Corporation and also includes its majority-owned subsidiaries.

(Note 2) "Renesas Electronics product(s)" means any product developed or manufactured by or for Renesas Electronics.
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