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RL78/G10

1. OUTLINE
O ROM, RAM capacities
Flash ROM RAM 10 pins 16 pins
4 KB 512B R5F10Y17 R5F10Y47
2 KB 256 B R5F10Y16 R5F10Y46
1 KB 128 B R5F10Y14 R5F10Y44

Note 16-pin products only

Remark

The functions mounted depend on the product.

See 1.6 Outline of Functions.
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RL78/G10

1.

OUTLINE

1.2 List of

PartNo. R5F10Y16ASP#/0

Part Numbers

Figure 1-1. Part Number, Memory Size, and Package of RL78/G10

Packaging style
#VO0: Tray

#X0: Embossed Tape

#30: Tray

#50: Embossed Tape

Package type:
SP: 10-pin, LSSOP, 0.65 mm pitch
16-pin, SSOP, 0.65 mm pitch

Classification:
A: Consumer applications, operating ambient temperature : -40°C to +85°C
D: Industrial applications, operating ambient temperature : -40°C to +85°C

4:1KB
6: 2 KB
7:4 KB

Pin count:
1: 10-pin
4: 16-pin

ROM capacity:

RL78/G10 group: 10Y

Memory type:

F: Flash memory

Renesas MCU

Renesas semiconductor product

Table 1-1. List of Ordering Part Numbers

Pin count

Package

Fields of
Application Note

Part Number

10 pins

<R>

10-pin plastic LSSOP
(4.4 x 3.6 mm, 0.65 mm pitch)

A

R5F10Y17ASP#30, R5F10Y17ASP#50
R5F10Y16ASP#V0, R5F10Y16ASP#X0
R5F10Y14ASP#V0, R5F10Y14ASP#X0

R5F10Y17DSP#30, R5F10Y17DSP#50
R5F10Y16DSP#30, R5F10Y16DSP#50
R5F10Y14DSP#30, R5F10Y14DSP#50

16 pins

<R>

16-pin plastic SSOP
(4.4 x 5.0 mm, 0.65 mm pitch)

R5F10Y47ASP#30, R5F10Y47ASP#50
R5F10Y46ASP#30, R5F10Y46ASP#50
R5F10Y44ASP#30, R5F10Y44ASP#50

R5F10Y47DSP#30, R5F10Y47DSP#50
R5F10Y46DSP#30, R5F10Y46DSP#50
R5F10Y44DSP#30, R5F10Y44DSP#50

(Notes and Caution are listed on the next page.)
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RL78/G10 1. OUTLINE
1.4 Pin Identification

ANIO to ANI6 : Analog Input

INTPO to INTP3 . Interrupt Request From Peripheral

KRO to KR5 : Key Return

P00 to PO7 :Port 0

P40, P41 : Port 4

P121, P122, P125 : Port 12

P137 : Port 13

PCLBUZO : Programmable Clock Output/ Buzzer Output
EXCLK : External Clock Input

X1, X2 : Crystal Oscillator (Main System Clock)
IVCMPO : Comparator Input

VCOUTO : Comparator Output

IVREFO : Comparator Reference Input

RESET : Reset

RxDO : Receive Data

SCKO00, SCKO01 : Serial Clock Input/Output

SCLO00, SCLAO : Serial Clock Output

SDA00, SDAAO : Serial Data Input/Output

SI00, SI01 : Serial Data Input

S000, SO01 : Serial Data Output

TIOO to TIO3 : Timer Input

TOO0O0 to TO03 : Timer Output

TOOLO : Data Input/Output for Tool

TxDO : Transmit Data

VDD : Power Supply

Vss : Ground
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RL78/G10

OUTLINE

1.5 Block Diagram

1.5.1 10-pin products

> PorTo K5 >Poo to P04
TAUO (2 ch)
TI00 /TOOO<— | PorT4  |——Pao
et |" ST
K> PorT13 |+ pia7
SAUO (1 ch) Code flash: 4 KB
RxD0 — Buzzer/clock
TXDO<7 T l <:> output control PCLBUZO
SCKO00 Interrupt
SI00 Csl00 <:> @ control - Ke)é f:rgum KB IKRO to KR5
Sooo RL78-S1
SCLO0 ~—— RAM Interrupt
SDAQD <— 5128 K control K ZJINTPO, INTP1
2ch
@ 8-/10-bit
K>| A converter k2] ANIO to ANI3
@ 4ch
TOOLO ~—= On-chip -
debugger Low—spged
Clock generator _ K| Watchdog timer on-chip
BCD + ~—RESET oscillator
0 Reset generator
High-speed
Selectable Low-speed on-chip
power-on- °”',°h'p oscillator
reset oscillator 1.2510 20
15 kHz M
VDD VSS
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RL78/G10

2. ELECTRICAL SPECIFICATIONS

2.1 Absolute Maximum Ratings

(Ta = 25°C)
Parameter Symbols Conditions Ratings Unit
Supply Voltage Vop -0.5t0 +6.5 \%
Input Voltage Vit -0.3 to Voo + 0.3 Note \%
Output Voltage Vo1 —0.3to Voo + 0.3 \%
Output current, high lon1 Per pin -40 mA
Total of all pins P40, P41 -70 mA
P00 to PO7 -100 mA
Output current, low lot Per pin 40 mA
Total of all pins P40, P41 70 mA
P00 to PO7 100 mA
Operating ambient Ta —40 to +85 °C
temperature
Storage temperature Tstg —65 to +150 °C

Note Must be 6.5V or lower.

Caution Product quality may suffer if the absolute maximum rating is exceeded even momentarily for any
parameter. That is, the absolute maximum ratings are rated values at which the product is on the

verge of suffering physical damage, and therefore the product must be used under conditions that

ensure that the absolute maximum ratings are not exceeded.

Remarks 1. Unless specified otherwise, the characteristics of alternate-function pins are the same as those of the port

pins.

2. The reference voltage is Vss.
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RL78/G10 2. ELECTRICAL SPECIFICATIONS

2.2 Oscillator Characteristics

2.2.1 X1 oscillator characteristics

(TA=-40to +85°C,2.0V<Vop<55V,Vss=0V)

Parameter Resonator Conditions MIN. | TYP. | MAX. | Unit
X1 clock Ceramic resonator/ 27V<Vob<55V 1 20 MHz
oscillation crystal resonator 20V <Vop <27V 1 5 MHz
frequency
(fx)NoIe

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/G10 User’s Manual.

2.2.2 On-chip oscillator characteristics

(TA=-40to +85°C,2.0V<Vop<5.5V,Vss=0V)

Oscillators Parameters Conditions MIN. | TYP. | MAX. | Unit
High-speed on-chip oscillator oscillation | fin 1.25 20 MHz
clock frequency Netes 1.2
High-speed on-chip oscillator oscillation Ta =-20 to +85°C -2.0 +2.0 %
clock frequency accuracy Ta = -40 to -20°C -3.0 +3.0 %
Low-speed on-chip oscillator oscillation | fiL 15 kHz

clock frequency

Low-speed on-chip oscillator oscillation -15 +15 %

clock frequency accuracy

Notes 1. High-speed on-chip oscillator frequency is selected by bits 0 to 2 of option byte (000C2H).
2. This only indicates the oscillator characteristics. Refer to AC Characteristics for instruction execution time.

R01DS0207EJ0310 Rev.3.10 R NS Page 12 of 32
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RL78/G10

2. ELECTRICAL SPECIFICATIONS

2.3 DC Characteristics

2.3.1 Pin characteristics

(TA=-40to +85°C,2.0V<Vbop<5.5V, Vss=0V) (1/2)
Parameter Symbol Conditions MIN. TYP. MAX. Unit
Output current, high | lo Per pin for -10.0 mA
Note 1 10-pin products: P00 to P04, P40 Note 2
16-pin products: P00 to P07, P40, P41
Total of 40V<Vop<55V -20.0 mA
10-pin products: P40 2.7V <Voo<4.0V -4.0 mA
16-pin products: P40, P41 20V <Von< 2.7V 3.0 mA
(When duty < 70% Nete3)
Total of 4.0V <Vbp<55V -60.0 mA
10-pin products: P00 to P04 27V <Voo<4.0V -12.0 mA
16-pin products: P00 to P07 20V <Von< 2.7V 90 mA
(When duty < 70% Nete3)
Total of all pins (When duty < 70% N°t¢3) -80.0 mA
Output current, low | lott Per pin for 20.0 mA
Note 4 10-pin products: P00 to P04, P40 Note 2
16-pin products: P00 to P07, P40, P41
Total of 40V <Vop<55V 40.0 mA
10-pin products: P40 2.7V <Vop<4.0V 6.0 mA
16-pin products: P40, P41 20V <Von< 27V 192 mA
(When duty < 70% Nete3)
Total of 4.0V <Vop<55V 80.0 mA
10-pin products: P00 to P04 27V <Vop<4.0V 12.0 mA
16-pin products: P00 to P07 20V <Von< 27V 24 mA
(When duty < 70% Nete3)
Total of all pins (When duty < 70% N°t¢3) 120.0 mA

Notes 1. Value of current at which the device operation is guaranteed even if the current flows from the Vop pin to an
output pin.
2. Do not exceed the total current value.
3. This is the output current value under conditions where the duty factor < 70%.
The output current value when the duty factor > 70% can be calculated with the following expression (when
changing the duty factor to n%).
e Total output current of pins = (lon 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 x 0.01) =- 8.7 mA
e Total output current of pins = (loL x 0.7)/(n x 0.01)
<Example> Where n = 80 % and loL= 10.0 mA
Total output current of pins = (10.0 x 0.7)/(80 x 0.01) = 8.7 mA
However, the current that is allowed to flow into one pin does not vary depending on the duty factor. A
current higher than the absolute maximum rating must not flow into one pin.
4. Value of current at which the device operation is guaranteed even if the current flows from an output pin to
the Vss pin.
Caution P00, P01, P06, and P07 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.

R01DS0207EJ0310 Rev.3.10
Aug 12, 2016
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RL78/G10

2. ELECTRICAL SPECIFICATIONS

2.3.2 Supply current characteristics

(1) Flash ROM: 1 and 2 KB of 10-pin products
(TA=-401t0 +85°C,2.0V<Vop<5.5V,Vss=0V)

Parameter Symbol Conditions MIN. TYP. MAX. Unit
Supply current lop1 Operating | Basic fit=20MHz | Voo =3.0V,5.0V 0.91 mA
Note 1 mode operation

Normal fH=20MHz | Voo=3.0V,5.0V 1.57 2.04
operation | f.=5MHz | Voo=3.0V,5.0V 0.85 1.15

lop2Note 2 HALT mode fH=20MHz | Voo=3.0V,5.0V 350 820 pA
fin =5 MHz Voo =3.0V,5.0V 290 600

lopaote STOP mode Vop =3.0V 0.56 2.00 pA

Notes 1. Total current flowing into Voo, including the input leakage current flowing when the level of the input pin is
fixed to Vob or Vss. The values below the MAX. column include the peripheral operation current. However,
not including the current flowing into the A/D converter, 1/0 port, and on-chip pull-up/pull-down resistors.

2. During HALT instruction execution by flash memory.

3. Notincluding the current flowing into the watchdog timer.

Remarks 1. fiH: High-speed on-chip oscillator clock frequency

2. Temperature condition of the typical value is Ta= 25°C
R01DS0207EJ0310 Rev.3.10 RENESAS Page 15 of 32
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RL78/G10 2. ELECTRICAL SPECIFICATIONS

(2) Flash ROM: 4 KB of 10-pin products, and 16-pin products
(TA=-40to0 +85°C, 2.0 V<Vbop<5.5V, Vss=0V)

Parameter Symbol Conditions MIN. TYP. MAX. Unit
Supply current N1 | |pps Operating | Basic fH=20MHz | Voo=3.0V, 5.0V 0.92 mA
mode operation Note 4
Normal ft=20MHz | Voo =3.0V,5.0V 1.59 2.14
operation Note 4
fin =5 MHz Voo=3.0V,5.0V 0.87 1.20
Note 4
fux = 20 MHz | Square wave input 1.43 1.93
Notes 5, 6
Resonator 1.54 213
Voo =3.0V, | connection
50V
fux =5 MHz Square wave input 0.67 1.02
Notes 5, 6
Resonator 0.72 1.12
Voo = 3.0V, .
connection
50V
Ioo2N°t®2 | HALT mode ft=20MHz | Voo =3.0V,5.0V 360 900 uA
Note 4
fin =5 MHz Voo =3.0V,5.0V 310 660
Note 4
fux =20 MHz | Square wave input 200 700
Notes 5, 6
Resonator 300 900
Voo =3.0V, | connection
50V
fux =5 MHz Square wave input 100 440
Notes 5, 6
Resonator 150 540
Voo =3.0V, | connection
50V
IopsNete 3 | STOP mode Voo =3.0V 0.61 2.25 uA

Notes 1. Total current flowing into Vop, including the input leakage current flowing when the level of the input pin is
fixed to Voo 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 (16-pin products only), /O port, and on-
chip pull-up/pull-down resistors.

During HALT instruction execution by flash memory.

Not including the current flowing into the 12-bit interval timer and watchdog timer.

When the high-speed system clock is stopped.

When the high-speed on-chip oscillator is stopped.

16-pin products only

o gk w D

Remarks 1. fiH: High-speed on-chip oscillator clock frequency
2. fux: High-speed system clock frequency (X1 clock oscillator frequency or external main system clock
frequency)
3. Temperature condition of the typical value is Ta= 25°C

R01DS0207EJ0310 Rev.3.10 R NS Page 16 of 32
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RL78/G10 2. ELECTRICAL SPECIFICATIONS

(3) Peripheral Functions (Common to all products)

(TA=-40to +85°C,2.0V<Vop<5.5V,Vss=0V)

Parameter Symbol Conditions MIN. TYP. | MAX. Unit
Low-speed on- | lrLNotet 0.30 uA
chip oscillator
operating
current
12-bit interval ITMKA 0.01 uA
timer operating | Notes1,2,3
current
Watchdog timer | Iwor 0.01 uA
operating Notes 1,4
current
A/D converter labc When conversion Voo =5.0V 1.30 1.90 mA
operating Notes 1,5 at maximum speed Voo = 3.0 V 0.50 mA
current
Comparator lemp In high-speed Vobo =5.0V 6.50 LA
operating Notes 1, 6 mode
current In low-speed mode | Voo = 5.0 V 1.70 uA
Internal Ivreg Note 1 10 UA
reference
voltage
operating
current

Notes 1. Current flowing to Vob.

2. When high speed on-chip oscillator and high-speed system clock are stopped.

3. Current flowing only to the 12-bit interval timer (excluding the operating current of the low-speed on-chip
oscillator). The supply current of the RL78 microcontrollers is the sum of the values of either Iop1, Ipp2 or Ibp3
and IFiL and Itvka, when the 12-bit interval timer is in operation.

4. Current flowing only to the watchdog timer (excluding the operating current of the low-speed on-chip oscillator).
The supply current of the RL78 microcontrollers is the sum of Iop1, loo2 or Ibps and IFiL and lwot when the
watchdog timer is in operation.

5. Current flowing only to the A/D converter. The supply current of the RL78 microcontrollers is the sum of Ibp1 or
Iob2 and laoc when the A/D converter operates in an operation mode or the HALT mode.

6. Current flowing only to the comparator. The supply current of the RL78 microcontrollers is the sum of Iop1, Ipp2
or Iops and lemp when the comparator is in operation.

Remarks 1. fi.: Low-speed on-chip oscillator clock frequency
2.  Temperature condition of the typical value is Ta = 25°C

R01DS0207EJ0310 Rev.3.10 R NS Page 17 of 32
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RL78/G10

2. ELECTRICAL SPECIFICATIONS

2.4 AC Characteristics

(TA=-40to +85°C,2.0V<Vop<5.5V,Vss=0V)

ltems Symbol Conditions MIN. TYP. MAX. Unit
Instruction cycle (minimum Tevy When high-speed on- 27V<Vop<55V 0.05 0.8 us
instruction execution time) chip oscillator clock (fiH) 20V <Vop<27V 0.2 0.8 us
is selected
When high-speed 27V<Vop<55V 0.05 1.0 us
system clock (fux) is 20V<Von<2.7V 0.2 1.0 us
selected
External system clock Tex 27V<Vop<55V 1.0 20 MHz
frequency 20V<Von <27V 1.0 5 MHz
External system clock input Texn, Texc 27V<Vop<bh5V 24 ns
high-level width, low-level 20V<Vop<27V 95 ns
width
TIOO to TIO3 input high-level trm, trie Noise filter is not used 1/fmex + ns
width, low-level width 10
TOO00 to TO03 output fro 40V<Vop<55V 10 MHz
frequency 27V<Voo<4.0V 5 MHz
20V<Vop<27V 25 MHz
PCLBUZO0 output frequency frcL 40V<Vmm<55V 10 MHz
27V<Voo<4.0V 5 MHz
20V<Vop<27V 25 MHz
RESET low-level width trsL 10 us

Remark fuck: Timer array unit operation clock frequency
(Operation clock to be set by the timer clock select register 0 (TPS0) and the CKSO0n1 bit of timer mode register
OnH (TMRONH). n: Channel number (n = 0 to 3))
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RL78/G10

2. ELECTRICAL SPECIFICATIONS

Minimum Instruction Execution Time during Main System Clock Operation

Tey vs Vbp
10

1.0

0.2 miy

Cycle time Tey [us]

0.1

i
0.05 I:=$-

0.01 .

0 10 20 B0 40
2.7

5.0

Supply voltage Voo [V]

AC Timing Test Points

- \When the high-speed on-chip oscillator

clock is selected

—.—. When the high-speed system clock is selected

" 6.0

5.5

Vin/Von Vin/Von
Test point
>< Vi/Vou > estpoints < ViL/VoL

External System Clock Timing

1/fex

EXCLK S

texc

texH
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RL78/G10 2. ELECTRICAL SPECIFICATIONS

2.5 Serial Interface Characteristics

AC Timing Test Points

Vin/Von Vin/Von
Test point
Vi/Vou > est points < Vii/Vou

2.5.1 Serial array unit

(1) UART mode
(TA=-40to0 +85°C, 2.0V<Vop<5.5V, Vss=0V)

Parameter Symbol Conditions MIN. TYP. MAX. Unit
Transfer rate fmek/6 bps
Theoretical value of the 3.3 Mbps

maximum transfer rate
fok = fuek = 20 MHz

UART mode connection diagram

TxDO Rx
RL78 microcontroller User's device
RxDO Tx

UART mode bit width (reference)

1/Transfer rate

High-/Low-bit width

Baud rate error tolerance

TxDO
RxDO

Remark fmck: Serial array unit operation clock frequency

(Operation clock to be set by the serial clock select register 0 (SPS0) and the CKSOn bit of the serial mode
register OnH (SMROnH). n: Channel number (n =0, 1))

R01DS0207EJ0310 Rev.3.10 R NS Page 21 of 32
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RL78/G10 2. ELECTRICAL SPECIFICATIONS

(2) CSlImode (master mode, SCKp... internal clock output)
(TA=-40to +85°C, 2.0 V<Vbop<5.5V, Vss=0V)

Parameter Symbol Conditions MIN. TYP. MAX. Unit

SCKp cycle time tkey tkey1 > 4/fck 27V<Vopb<55V 200 ns

20V<Vop<bh5V 800 ns

SCKp high-/low-level width tkH1, tke 27V<Vop<55V tkevi/2 - 18 ns

20V<Vop<55V tkev1/2 - 50 ns

Slp setup time (to SCKpT) Nete 1 tsik1 27V<Vop<55V 47 ns

20V<Vop<55V 110 ns

Slp hold time (from SCKpT) Note1 tksi1 19 ns

Delay time from SCKp! to SOp tkso1 C =30 pF Note3 25 ns
output Note2

Notes 1. When DAPOn = 0 and CKPOn = 0, or DAPOn = 1 and CKPOn = 1. The Slp setup time becomes “to SCKpl” and
Slp hold time becomes “from SCKpl” when DAPOn = 0 and CKPOn = 1, or DAPOn = 1 and CKPOn = 0.
2. When DAPOn = 0 and CKPOn = 0, or DAPOn = 1 and CKPOn = 1. The delay time to SOp output becomes “from
SCKpT" when DAPOn = 0 and CKPOn =1, or DAPOn = 1 and CKPOn = 0.
3. Cis the load capacitance of the SCKp and SOp output lines.

(3) CSImode (slave mode, SCKp... external clock input)
(Ta=-40to0 +85°C, 2.0 V<Vopb<5.5V, Vss =0 V)

Parameter Symbol Conditions MIN. TYP. MAX. Unit

SCKp cycle time tkeyz 27V<Vop<55V fmek > 16 MHz 8/fmck ns
fmek < 16 MHz 6/fmck ns

20V<Vop<55V 6/fmek ns

SCKp high-/low-level width tKkH2, 20V<Vop<55V tkev2/2-18 ns

tke2

Slp setup time (to SCKpT)Nete 1 tsikz 27V<Vop<55V 1fmck+ 20 ns
20V<Vop<55V 1/fmck+ 30 ns

Slp hold time (from SCKpT) Nete 1 trsi2 20V<Vop<55V 1/fmck+ 31 ns
Delay time from SCKpl to SOp tksoz C=30pF N3 | 27V<Vop<55V 2ffvck+ 50 ns
output "¢ 20V < Voo <55V uck+ 110 | ns

Notes 1. When DAPOn = 0 and CKPOn = 0, or DAPOn = 1 and CKPOn = 1. The Slp setup time becomes “to SCKpl” and
the Slp hold time becomes “from SCKpl” when DAPOn = 0 and CKPOn = 1, or DAPOn = 1 and CKPOn = 0.
2. When DAPOn = 0 and CKPOn = 0, or DAPOn = 1 and CKPOn = 1. The delay time to SOp output becomes “from
SCKpT” when DAPOn = 0 and CKPOn = 1, or DAPOn = 1 and CKPOn = 0.
3. Cis the load capacitance of the SOp output lines.

Remarks 1. p: CSl number (p = 00, 01), n: Channel number (n =0, 1)
2. fumck: Serial array unit operation clock frequency
(Operation clock to be set by the serial clock select register 0 (SPS0) and the CKSOn bit of the serial mode
register OnH (SMROnH). n: Channel number (n =0, 1))
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RL78/G10

ELECTRICAL SPECIFICATIONS

2.6 Analog Characteristics

2.6.1 A/D converter characteristics

(Target pin: ANIO to ANI6, internal reference voltage)
(TA=-40t0 +85°C, 24V <Vop <55V, Vss =0 V)

Parameter Symbol Conditions MIN. TYP. MAX. Unit
Resolution RES 8 10 bit
Overall errorhotes 1.2:3 AINL 10-bit resolution Voo=5V +1.7 +3.1 LSB

Voo=3V +2.3 +4.5 LSB
Conversion time tconv 10-bit resolution 27V <Vop<55V 3.4 18.4 us
Target pin: ANIO | 5 4 v/ < vpp < 5.5 v/ Notes 46 18.4 us
to ANI6
10-bit resolution 24V <Vop<55V 4.6 18.4 us
Target pin:
internal reference
voltage Note 6
Zero-scale errorhotes 1.2.3.4 Ezs 10-bit resolution Voo =5V +0.19 %FSR
Voo=3V +0.39 %FSR
Full-scale errorhotes 1.2.3.4 Ers 10-bit resolution Voo=5V +0.29 %FSR
Voo=3V 10.42 %FSR
Integral linearity errorNetes 1.2.3 | |LE 10-bit resolution Voo=5V +1.8 LSB
Voo=3V +1.7 LSB
Differential linearity error DLE 10-bit resolution Voo=5V +1.4 LSB
Notes1. 2.3 Voo=3V 1.5 LSB
Analog input voltage Van Target pin: ANIO to ANI6 0 Vob \%
Target pin: internal reference voltage N°t¢ 6 VReg Nt ? \Y

Notes 1. TYP. Value is the average value at Ta = 25°C. MAX. value is the average value £30 at normal distribution.

ok~ wDN

Excludes quantization error (£1/2 LSB).
This value is indicated as a ratio (%FSR) to the full-scale value.
Set the LVO bit in the A/D converter mode register 0 (ADMO) to 0 when conversion is done in the operating

voltage range of 2.4 V < Vop < 2.7 V.
6. Set the LVO bit in the A/D converter mode register 0 (ADMO) to O when the internal reference voltage is
selected as the target for conversion.

7. Refer to 2.6.3 Internal reference voltage characteristics.

These values are the results of characteristic evaluation and are not checked for shipment.

Cautions 1. Arrange wiring and insert the capacitor so that no noise appears on the power supply/ground

line.

2. Do not allow any pulses that rapidly change such as digital signals to be input/output to/from the
pins adjacent to the conversion pin during A/D conversion.

3. Note that the internal reference voltage cannot be used as the reference voltage of the

comparator when the internal reference voltage is selected as the target for A/D conversion.

R01DS0207EJ0310 Rev.3.10

Aug 12, 2016

RRENESAS

Page 26 of 32



RL78/G10 2. ELECTRICAL SPECIFICATIONS

2.6.2 Comparator characteristics

(TA=-40t0 +85°C,2.0V<Vop<5.5V, Vss=0V)

Parameter Symbol Conditions MIN. TYP. MAX. Unit
Input voltage range IvRer IVREFO pin input (when COVFR bit = 0) 0 VoD - 1.4 \%
Internal reference voltage (when COVRF VreG o€ 2 \%
bit = 1 ) Note 1
Ivemp IVCMPO pin input -0.3 Vop + 0.3 \%
Output delay ta Vob=3.0V, High-speed mode 0.5 us
input slew rate > 50 Low-speed mode 2.0 us
mV/us
Operation stabilization wait temp 100 us
time

Notes 1. When the internal reference voltage is selected as the reference voltage of the comparator, the internal
reference voltage cannot be used as the target for A/D conversion.
2. Referto 2.6.3 Internal reference voltage characteristics.

2.6.3 Internal reference voltage characteristics

(TA=-40t0 +85°C, 2.0V<Vop<5.5V, Vss=0V)

Parameter Symbol Conditions MIN. TYP. MAX. Unit
Internal reference voltage VReG 0.74 0.815 0.89 \%
Operation stabilization wait time tamp When A/D converter is used 5 us
(ADS register = 07H)

Note  The internal reference voltage cannot be simultaneously used by the A/D converter and the comparator; only one
of them must be selected.
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RL78/G10 2. ELECTRICAL SPECIFICATIONS

2.6.4 SPOR circuit characteristics

(TA=-40to0 +85°C, Vss =0V

Parameter Symbol Conditions MIN. TYP. MAX. Unit

Detection Power supply | Vsporo Power supply rise time 4.08 4.28 4.45 V
voltage voltage level Power supply fall time 4.00 4.20 4.37 v
VsPoR1 Power supply rise time 2.76 2.90 3.02 V

Power supply fall time 2.70 2.84 2.96 V

Vspor2 Power supply rise time 2.44 2.57 2.68 \%

Power supply fall time 2.40 2.52 2.62 \%

VspPors3 Power supply rise time 2.05 2.16 2.25 Vv

Power supply fall time 2.00 2.1 2.20 V

Minimum pulse width Nt Tispw 300 us

Note Time required for the reset operation by the SPOR when Vob becomes under Vsror.

Caution Set the detection voltage (Vspor) in the operating voltage range. The operating voltage range depends
on the setting of the user option byte (000C2H). The operating voltage range is as follows:
When the CPU operating frequency is from 1 MHz to 20 MHz: Vop =2.7t0 5.5V
When the CPU operating frequency is from 1 MHz to 5 MHz: Voo =2.0t0 5.5V

2.6.5 Power supply voltage rising slope characteristics

(TA=-40t0 +85°C, Vss =0 V)
Parameter Symbol Conditions MIN. TYP. MAX. Unit

Power supply voltage rising slope Svop 54 V/ms

2.7 RAM Data Retention Characteristics

(TA=-40to0 +85°C, Vss =0 V)
Parameter Symbol Conditions MIN. TYP. MAX. Unit

Data retention power supply voltage | Vooor 1.9 5.5 \%

Caution Datain RAM is retained until the power supply voltage becomes under the minimum value of the data
retention power supply voltage (Vooor). Note that data in the RESF register might not be cleared even
if the power supply voltage becomes under the minimum value of the data retention power supply
voltage (VoooRr).

STOP mode SPORreset period Normal operation
(Retain data in RAM and RESF)

»le
»

4
v

<
<4

A
A

Vb

T

STOP instruction

Rising of Vspor execution

Faling of Vsor NI / '

\DDDR
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RL78/G10 2. ELECTRICAL SPECIFICATIONS

2.8 Flash Memory Programming Characteristics

(TA=0to +40°C,45V<Vop<55V,Vss=0V)
Parameter Symbol Conditions MIN. TYP. | MAX. Unit
Code flash memory Cerwr Retained for 20 years. Ta=+85°C 1000 Times
rewritable times Notes1.2.3

Notes 1. 1 erase + 1 write after the erase is regarded as 1 rewrite. The retaining years are until next rewrite after the

rewrite.
2. When using flash memory programmer.
3. These are the characteristics of the flash memory and the results obtained from reliability testing by

Renesas Electronics Corporation.

2.9 Dedicated Flash Memory Programmer Communication (UART)

(TA=0t0 +40°C,45V<Vop<55V,Vss=0V)

Parameter Symbol

Conditions MIN. TYP. MAX. Unit
115,200 bps

Transfer rate

Remark The transfer rate during flash memory programming is fixed to 115,200 bps.
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RL78/G10 2. ELECTRICAL SPECIFICATIONS

2.10 Timing of Entry to Flash Memory Programming Modes

Parameter Symbol Conditions MIN. TYP. MAX. Unit
Time to complete the tsuiniT SPOR reset must be released before the 100 ms
communication for the initial setting external reset is released.

after the external reset is released

Time to release the external reset | tsu SPOR reset must be released before the 10 us
after the TOOLDO pin is set to the external reset is released.
low level
Time to hold the TOOLO pin at the | tHo SPOR reset must be released before the 1 ms
low level after the external reset is external reset is released.
released

< > <4>

RESET /

1-byte data for mode setting

B A

TOOLO

%

tsuiniT

<1> The low level is input to the TOOLO pin.

<2> The external reset is released (SPOR reset must be released before the external reset is
released.).

<3> The TOOLDO pin is set to the high level.

<4> Setting of entry to the flash memory programming mode by UART reception is completed.

Remark tsuinit: Communication for the initial setting must be completed within 100 ms after the external reset is released
during this period.
tsu:  Time to release the external reset after the TOOLO pin is set to the low level
tio:  Time to hold the TOOLO pin at the low level after the external reset is released
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Revision History

RL78/G10 Datasheet

Description
Rev. Date Page Summary
1.00 Apr 15, 2013 - First Edition issued
2.00 Jan 10, 2014 1,2 Modification of descriptions in 1.1 Features
3 Modification of description in 1.2 List of Part Numbers
4 Modification of remark 2 in 1.3.1 10-pin products and 1.3.2 16-pin products
8,9 Addition of description of R5SF10Y17ASP in 1.6 Outline of Functions
11 Modification of description in 2.1 Absolute Maximum Ratings
12 Modification of description in 2.2 Oscillator Characteristics
13,14 Modification of description, notes 1 to 4, and caution in 2.3.1 Pin
characteristics
16 Addition of description, notes 1 to 6, and remarks 1 and 2 in (2) Flash ROM: 4
KB of 10-pin products, and 16-pin products
17 Addition of description, notes 1 to 6, and remarks 1 to 3 in (3) Peripheral
Functions (Common to all products)
18 Modification of description in 2.4 AC Characteristics
19 Addition of figure of Minimum Instruction Execution Time during Main System
Clock Operation
19 Addition of figure of External System Clock Timing
20 Modification of TI/TO Timing
25 Addition of description in 2.5.2 Serial interface IICA
26 Modification of description and notes 1 to 6 in 2.6.1 A/D converter
characteristics
27 Addition of description, notes 1 and 2 in 2.6.2 Comparator characteristics
27 Addition of description and note in 2.6.3 Internal reference voltage
characteristics
28 Addition of caution in 2.6.4 SPOR Circuit characteristics
28 Addition of figure in 2.6.6 Data retention power supply voltage characteristics
31 Addition of R5SF10Y17ASP in 3.1 10-pin products
32 Modification of package drawing in 3.2 16-pin products
3.00 Nov 19, 2014 3 Addition of industrial applications in Figure 1-1 Part Number, Memory Size,
and Package of RL78/G10
3 Addition of industrial applications in Table 1-1 List of Ordering Part Numbers
4 Addition of description to pin configuration in 1.3.1 10-pin products and 1.3.2
16-pin products
22 Correction of error in 2.5.1 Serial array unit, (3) CSI mode (slave mode,
SCKp... external clock input)
28 Renamed to 2.7 RAM Data Retention Characteristics and modification of figure
31 Addition of industrial application in 3.1 10-pin products
32 Addition of industrial application in 3.2 16-pin products and modification of
package drawing
3.10 Aug 12, 2016 1 Addition of description to Rich Analog in 1.1 Features
3 Corrected Table 1-1. List of Ordering Part Numbers
4 Modification of 1.3 Pin Configuration (Top View)
31, 32 Deletion of under development

All trademarks and registered trademarks are the property of their respective owners.

SuperFlash is a registered trademark of Silicon Storage Technology, Inc. in several countries including the

United States and Japan.

Caution: This product uses SuperFlash® technology licensed from Silicon Storage Technology, Inc.
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