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They are called "embedded" because they are embedded
within electronic devices to control various functions,
rather than serving as standalone computers.
Microcontrollers are crucial in modern electronics,
providing the intelligence and control needed for a wide
range of applications.
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RL78/G10

CHAPTER 1 OUTLINE

O ROM, RAM capacities

Flash ROM RAM 10 pins 16 pins
4 KB 512B - R5F10Y47ASP "°*
2 KB 256 B R5F10Y16ASP R5F10Y46ASP "*°?
1 KB 128 B R5F10Y14ASP R5F10Y44ASP "°*

Notes 1.

Remark

16-pin products only
2. Under development

The functions mounted depend on the product. See 1.6 Outline of Functions.
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RL78/G10

CHAPTER 1 OUTLINE

1.4 Pin Identification

ANIO to ANI6
INTPO to INTP3
KRO to KR5
P00 to P07
P40, P41

P121, P122, P125
P137
PCLBUZ0
EXCLK

X1, X2
IVCMPO
VCOUTO
IVREFO
RESET

RxDO

SCKO00, SCKO1
SCL00, SCLAO
SDAO00, SDAAO
Sl00, SI01
S000, SO01
TIOO to TIO3
TOO00 to TO03
TOOLO

TxDO

VDD

Vss

: Analog Input

: External Interrupt Input
: Key Return

:Port 0

:Port 4

1 Port 12

: Port 13

: Programmable Clock Output/ Buzzer Output
: External Clock Input

: Crystal Oscillator

: Comparator Input

: Comparator Output

: Comparator Reference Input
: Reset

: Receive Data

: Serial Clock Input/Output

: Serial Clock Output

: Serial Data Input/Output

: Serial Data Input

: Serial Data Output

: Timer Input

: Timer Output

: Data Input/Output for Tool

: Transmit Data

: Power Supply

: Ground
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RL78/G10

CHAPTER 1 OUTLINE

1.5 Block

Diagram

1.5.1 10-pin products

> PorTo K5 >P00to Po4
TAUO (2 ch)
o e
S e e e
K> PORT13 |~ p137
SAUO (1 ch) Code flash: 2 KB
RxD0 — Buzzer/clock
TxD0<7 T i <:> output control PCLBUZO
SCKO00 /1_1\ Interrupt
Key return
Seo csioo <:> (] control - yret K EIKRO to KRS
RL78-S1
SCLO0 ~——
1IC00 RAM Interrupt
SDA0O <— 256 B - control K “Z1INTPO, INTP1
2ch
: @ 8-/10-bit
K>  AD converter ANIO to ANI3
@ 4ch
On-chip
Clock generator <:> Watchdog timer on-chip
BCD + [+~—RESET oscillator
adjustment “ Reset generator
High-speed
Selectable Low-speed on-chip
power-on- OnfCh'p oscillator
reset oscillator 1.25t0 20
15 kHz MHz
VDD VSS
R01DS0207EJ0100 Rev.1.00 Page 6 of 28
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RL78/G10

CHAPTER 1 OUTLINE

1.5.2 16-pin products

TAUO (4 ch)
PORT 0 K 8 >P00 to P07
- PORT 4 K2 >P40, P41
- PORT 12 P121, P122, P125
<=  PorT13 P137
SAUO (1 ch) Code flash: 4 KB Buzzer/clock POLBUZO
RxDO — output control
TxDO UARTO 1 1
Key return
SI00 CSsl00 @ N—1 control
S000 Interrupt
RL78-S1
INTPO to INTP3
SCKO1 - control K
RAM cl
SI101 Cslo1 512 B
S001
Soe 1L e
8-/10-bit
@ onanip | K= AD converter ANIO to ANI6
8 ch
Clock generator ~—RESET )
. 9+ (> Watchdog timer Low-speed
TOOLO On-chip debugger “ Reset generator Main 0SC on-chip
10 20 MHz 12-bit interval oscillator
BCD timer
adjustment <= @ @ @
X1 X2/[EXCLK
- High-speed
SCLAO _ Selectable Low- spged "
1ICAO “ power-on- on-chip on-chip
SDAAO reset oscillator oscillator
15 kHz 1.25t0 20
MHz
Voo Vss
IVREFO comp
IVCMPO
VCOUTO <:>
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RL78/G10 CHAPTER 2 ELECTRICAL SPECIFICATIONS

2. ELECTRICAL SPECIFICATIONS

Cautions 1. This chapter explains the electrical specifications of two products, the R5SF10Y16ASP and the
R5F10Y14ASP.

2. Electrical specifications for the 16-pin products are T. B. D. because these products are under
development.

3. The RL78/G10 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.

4. The pins mounted depend on the product. Refer to 2.1 Port Functions and 2.2.1 Functions for each
product in the RL78/G10 User’s Manual.

R01DS0207EJ0100 Rev.1.00 Page 10 of 28
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RL78/G10

CHAPTER 2 ELECTRICAL SPECIFICATIONS

2.1 Absolute Maximum Ratings

(Ta = 25°C)
Parameter Symbols Conditions Ratings Unit
Supply Voltage Voo -0.5t0 +6.5 \
Input Voltage Vi -0.3to Voo + 0.3"" \Y
Output Voltage Vo1 —0.3to Voo + 0.3 \
Output current, high loH1 Per pin —40 mA
Total of all pins P40 —-40 mA
-140 mA P00 to P04 -100 mA
Output current, low loL1 Per pin 40 mA
Total of all pins P40 40 mA
140 mA P00 to P04 100 mA
Operating ambient Ta —40 to +85 °C
temperature
Storage temperature Tstg —65 to +150 °C
Note Must be 6.5 V 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.

2.2 Oscillator Characteristics

2.2.1 On-chip oscillator characteristics

(Ta = —40 to +85°C, 2.0 V< Vbp < 5.5 V, Vss = 0 V)

Oscillators Parameters Conditions MIN. | TYP. | MAX. | Unit
High-speed on-chip oscillator oscillation | fiH 1.25 20 MHz
clock frequency "***"?
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 | fi. 15 kHz
clock frequency "*°*
Low-speed on-chip oscillator oscillation -15 +15 %
clock frequency accuracy

Notes 1.
2.

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

3. This only indicates the oscillator characteristics.

R01DS0207EJ0100 Rev.1.00
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RL78/G10 CHAPTER 2 ELECTRICAL SPECIFICATIONS

2.3 DC Characteristics
2.3.1 Pin characteristics

(Ta = —40 to +85°C, 2.0 V< Voo < 5.5 V, Vss = 0 V)

Parameter Symbol Conditions MIN. TYP. MAX. Unit
Output current, loH P00, P01, P02 to P04, P40  |Per pin -10.0™°? | mA
high™™** P40 Total™™* [4.0 V< Voo< 5.5V 100 | mA

2.7V <Vopb<4.0V -2.0 mA
20V <Vop<2.7V -1.5 mA
P00, P01, P02 to P04 Total™™® |4.0V<Vop<5.5V -50.0 mA
2.7V <Vopb<4.0V -10.0 mA
20V <Vop<2.7V -7.5 mA
Total of all pins"** -60.0 mA
Output current, lot1 P00 to P04, P40 Per pin 20.0™°* | mA
low™* P40 Total™** 4.0 V< Voo<5.5V 200 | mA
2.7V <Vopb<4.0V 3.0 mA
20V <Vop<2.7V 0.6 mA
P00 to P04 Total™® |4.0 V< Vop<5.5V 80.0 mA
2.7V <Vopb<4.0V 12.0 mA
20V <Vop<2.7V 2.4 mA
Total of all ping"™®® 100.0 mA
Input voltage, high ViHt 0.8 Voo Voo Vv
Input voltage, low VLt 0 0.2 Voo \'
Output voltage, high | Vo1 40V<Vop<55V loH=-10 mA Vop-1.5 \
o low=-3.0 mA Voo-0.7 v
2.7V <Vopb<55V lon=-2.0 mA Vop-0.6 \Y
20V <Vop<55V lon=-1.5 mA Vop-0.5 \Y
Output voltage, low | VoLt 40V<Vop<55V lo.=20 mA 1.3 \
e lo= 8.5 mA 0.7 v
2.7V <Vop<55V lo= 3.0 mA 0.6 \Y
loo= 1.5 mA 0.4 \Y
20V <Vop<55V lo.= 0.6 mA 0.4 \Y
Input leakage ILin1 Vi = Voo 1 pA
current, high
Input leakage It Vi=Vss -1 pA
current,low
On-chip pull-up Ru Vi = Vss 10 20 100 kQ
resistance

Notes 1. Value of current at which the device operation is guaranteed even if the current flows from the Voo 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%).

R01DS0207EJ0100 Rev.1.00 Page 12 of 28
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RL78/G10

CHAPTER 2 ELECTRICAL SPECIFICATIONS

2.3.2 Supply current characteristics

(Ta =-40 to +85°C,2.0 V< Vbp<5.5V,Vss=0V)

Parameter Symbol Conditions MIN. TYP. MAX. Unit
Supply current "¢’ Iop1 Operating | Basic fit=20MHz | Voo =3.0V,5.0V 0.91 mA
mode operation
Normal ft=20MHz | Voo =3.0V,5.0V 1.57 2.04
operation fH=5MHz | Voo=3.0V,5.0V 085 | 1.15
Iop2"*? | HALT mode ft=20 MHz | Voo =3.0V,5.0V 350 820 pA
fin =5 MHz Vob=3.0V,5.0V 290 600
Iops"*® | STOP mode Voo =3.0V 0.56 2.00 pA
WDT supply current | Iwot fii=15 kHz 0.31 A
Note 4
ADC supply current | lapc During conversion at the Voo =5.0V 1.30 1.90 mA
o highest speed Voo =3.0V 0.50
Notes 1. Total current flowing into Vob, including the input leakage current flowing when the level of the input pin is

Remarks

fixed to Vop or Vss. The values below the MAX. column include the peripheral operation current. However,
not including the current flowing into the watchdog timer, A/D converter, 1/O port, and on-chip pull-up/pull-
down resistors.

During HALT instruction execution by flash memory.

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

Current flowing only to the watchdog timer (including the operating current of the low-speed on-chip
oscillator). The current value of the RL78 microcontrollers is the sum of Ibb1, Ippb2 or Ipps and IwoT when the
watchdog timer operates.

Current flowing only to the A/D converter. The current value of the RL78 microcontrollers is the sum of Ipop1
or Iobz2 and labc when the A/D converter operates in an operation mode or the HALT mode.

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

R01DS0207EJ0100 Rev.1.00 Page 14 of 28
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RL78/G10 CHAPTER 2 ELECTRICAL SPECIFICATIONS

2.4 AC Characteristics
(TA=-40to +85°C,2.0V<Vpp<5.5V,Vss=0V)

Items Symbol Conditions MIN. TYP. MAX. Unit
Instruction cycle (minimum Tev Main system clock 27V<Vop<55V 0.05 0.8 us
instruction execution time) (fmain) operation 20V <Vop<55V 0.2 0.8 us
TIOO, TIO1 input high-level triH, tric Noise filter is not used 1/fmek + ns
width, low-level width 10
TOO00, TOO1 output frequency | fro 40V<Vop<55V 10 MHz
27V<Vopb<4.0V 5 MHz
20V<Vop<27V 25 MHz
PCLBUZO0 output frequency freL 40V<Vop<55V 10 MHz
27V<Vop<4.0V 5 MHz
20V<Vop<27V 25 MHz
RESET low-level width trsL 10 us

Remark fuck: Timer array unit operation clock frequency

AC Timing Test Points

ViH/Von ViH/Vonr
Test points
Viv/Vo > pe' < Vi/Voo

TI/TO Timing
triL [ tTH
TIOO, TIO1 J H
1/fro
TO00, TOO1 J /—{—
R01DS0207EJ0100 Rev.1.00 Page 15 of 28
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RL78/G10

CHAPTER 2 ELECTRICAL SPECIFICATIONS

2.5 Serial Communication Characteristics

2.5.1 Serial array unit

(1) UART mode

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

microcontroller

RxDO Tx

User’s device

UART mode bit width (reference)

1/transfer rate

High-/low-bit width

Baud rate error tolerance

Parameter Symbol Conditions MIN. TYP. MAX. Unit
Transfer rate fmek/6 bps
Theoretical value of the 3.3 Mbps
maximum transfer rate
fok = fwek = 20 MHz
UART mode connection diagram
TxDO Rx
RL78

TxDO
RxDO

Remark fvck: 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))

R01DS0207EJ0100 Rev.1.00
Apr 15, 2013
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RL78/G10

CHAPTER 2 ELECTRICAL SPECIFICATIONS

(8) CSI mode (slave mode, SCKp... external clock input)
(Ta=-40to +85°C, 2.0 V< Vop<5.5V,Vss=0V)

Parameter Symbol Conditions MIN. TYP. MAX. Unit
SCKp cycle time tkevz 27V<Vop<55V fmek = 20 MHz 8/fmck ns
fvek <10 MHz 6/fmck ns
20V<Vop<27V 6/fmck ns
SCKp high-/low-level width tkHz, 20V<Vop<55V tkeva/2 ns
kL2
Slp setup time (to SCKpT)"*" tsike 27V<Vop<55V 1/fvok+ ns
20
20V<Vop<27V 1/fmek+ ns
30
Slp hold time (from SCKpT) "*** tksiz 20V<Vop<55V 1/fvck+ ns
31
Delay time from SCKpl to SOp tksoz C =30 pF"** 27V<Vm<55 2ffuck+ 50 ns
output "*°* \Y
20V<Vm<27 2ffmck+ 110 ns
\'

Notes 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.

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.

3. When DAPmMn = 0 and CKPmn = 0, or DAPmn = 1 and CKPmn = 1. The delay time to SOp output becomes

“from SCKpT” when DAPmn = 0 and CKPmn = 1, or DAPmn = 1 and CKPmn = 0.

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

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

R01DS0207EJ0100 Rev.1.00
Apr 15, 2013
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RL78/G10 CHAPTER 2 ELECTRICAL SPECIFICATIONS

CSI mode connection diagram

SCK00 SCK

RL78 SI100 SO User’s device
microcontroller

S0O00 Sl

CSI mode serial transfer timing
(When DAPO0 = 0 and CKP0O = 0, or DAP0O = 1 and CKP0O0 = 1.)

tkey1, 2
tur, 2 tkH1, 2
/
SCKO00 \
\ N
tsik1, 2 tksit2
S100 Input data
tksot, 2

S000 Output data ><

R01DS0207EJ0100 Rev.1.00 Page 20 of 28
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RL78/G10

CHAPTER 2 ELECTRICAL SPECIFICATIONS

Simplified I°C mode connection diagram

RL78
microcontroller

SDAO0O

SCLOO0

Vob

.

SDA

User's device

SCL

Simplified I°C mode serial transfer timing

1/fscL

trow

tHiGH

SCLO00 \

SDA0O /\

tHD : DAT

tsu: pat

R01DS0207EJ0100 Rev.1.00
Apr 15,2013
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RL78/G10 CHAPTER 2 ELECTRICAL SPECIFICATIONS

2.6 Analog Characteristics

2.6.1 A/D converter characteristics

(Target ANI pin : ANIO to ANI3)
(TA=-401to0 +85°C,24V<Vop<5.5V,Vss=0V)

Parameter Symbol Conditions MIN. TYP. MAX. Unit
Resolution Res 8 10 bit
Overall error**®’ AINL 10-bit resolution ~ |Voo=5V +1.7 +3.1 M2 LSB

Voo=3V 2.3 4.5 LSB
Conversion time tconv 10-bit resolution 2.7V <Vop<55V 3.4 18.4 us
24V <Vopb <55V 4.6 18.4 us
Zero-scale error™®’ Ezs 10-bit resolution ~ |Voo=5V +0.19™"** | %FSR
Voo=3V +0.39""°* | %FSR
Full-scale error**®’ Ers 10-bit resolution ~ |Voo=5V +0.29™"* | %FSR
Voo=3V +0.42""°* | %FSR
Integral linearity error™*’ ILE 10-bit resolution  |Voo=5V +1.8"%*? LSB
Voo=3V 1.7 LSB
Differential linearity error"’ DLE 10-bit resolution  |Voo=5V +1.4%%2 LSB
Voo=3V +1.5%*2 LSB
Analog input voltage Vain 0 Vop \

Notes 1. Excludes quantization error (£1/2 LSB).
2. This is the characteristic evaluation value plus or minus 3. These values are not used in the shipping
inspection.

2.6.2 SPOR circuit characteristics

(Ta=—40to +85°C, Vss =0 V)

Parameter Symbol Conditions MIN. TYP. MAX. Unit
Detection supply voltage Vsporo Power supply rise time 4.08 4.28 4.45
Power supply fall time 4.00 4.20 4.37 \Y
VsPoR1 Power supply rise time 2.76 2.90 3.02 \Y
Power supply fall time 2.70 2.84 2.96 \%
Vsporz Power supply rise time 2.44 2.57 2.68 \
Power supply fall time 2.40 2.52 2.62 \%
VspPoRrs Power supply rise time 2.05 2.16 2.25 \Y
Power supply fall time 2.00 2.11 2.20 \Y
Minimum pulse width " Tspw 300 s

Note Time required for the reset operation by the SPOR when Vbp becomes under Vsppr.
2.6.3 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
R01DS0207EJ0100 Rev.1.00 Page 23 of 28
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RL78/G10

CHAPTER 2 ELECTRICAL SPECIFICATIONS

2.6.4 Data retention power supply voltage characteristics

(Ta =—40 to +85°C, Vss =0 V)

Parameter

Symbol

Conditions

MIN.

TYP.

MAX.

Unit

Data retention power supply voltage

range

Vooor

1.9

5.5

Caution Data is retained until the power supply voltage becomes under the minimum value of the data
retention power supply voltage range. Note that data in the RAM and RESF registers might not be
cleared even if the power supply voltage becomes under the minimum value of the data retention

power supply voltage range.

R01DS0207EJ0100 Rev.1.00
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RL78/G10 CHAPTER 2 ELECTRICAL SPECIFICATIONS

2.9 Timing of Entry to Flash Memory Programming Modes

Parameter Symbol Conditions MIN. TYP. MAX. Unit
How long from when an external | tsunir SPOR reset must end before the external 100 ms
reset ends until the initial reset ends.
communication settings are
specified
How long from when the TOOLO | tsu SPOR reset must end before the external 10 us
pin is placed at the low level until reset ends.

an external reset ends

How long the TOOLO pin must be | tip SPOR reset must end before the external 1 ms
kept at the low level after an reset ends.
external reset ends

<1>  <2> <3> <4>
RESET s 5 5
E to E Mode setting E
- one-byte data !

TOOLO

tsu tsuinim

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

<2> The external reset ends (SPOR reset must end before the external reset ends.).
<3> The TOOLO pin is set to the high level.

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

Remark tsuinit: The segment shows that it is necessary to finish specifying the initial communication settings within 100
ms from when the resets end.
tsu: How long from when the TOOLO pin is placed at the low level until an external reset ends (MIN. 10 x s)
tho:  How long to keep the TOOLO pin at the low level from when the external reset ends

R01DS0207EJ0100 Rev.1.00 Page 26 of 28
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RL78/G10 CHAPTER 3 PACKAGE DRAWINGS

3. PACKAGE DRAWINGS

3.1 10-pin products

R5F10Y16ASP, R5F10Y14ASP

JEITA Package Code RENESAS Code Previous Code MASS (TYP.) [g]
P-LSSOP10-4.4x3.6-0.65 PLSP0010JA-A P10MA-65-CAC-2 0.05
-V
—l, I_l I_l I_l l_l N detail of lead end
10 6

ITEM DIMENSIONS
3.60£0.10
0.50

0.65 (T.P.)
0.24+0.08
0.10£0.05
1.45 MAX.
1.20%£0.10
6.40%0.20
4.40%0.10

1.00£0.20

+0.08
0.‘17_0_07

[ | \ N |
i T T ;
LT TS QFJ\ 1 -
B K (UNIT:mm)
s

NOTE

Each lead centerline is located within 0.13 mm
of its true position (T.P.) at maximum material
condition.

0.50
0.13

0.10

o
R

0.25 (TP.)
0.60£0.15
0.25 MAX.
0.15 MAX.

sS|<|c|H|lv |Zz|IZ2|r| X |«|=|ZT|®|m|mO|O|w|>

©2012 Renesas Electronics Corporation. All rights reserved.
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RL78/G10 CHAPTER 3 PACKAGE DRAWINGS

3.2 16-pin products

R5F10Y47ASP, R5F10Y46ASP, R5F10Y44ASP

JEITA Package Code RENESAS Code Previous Code MASS (TYP) [g]
P-SSOP16-4.4x5-0.65 PRSP0016JC-A P16MA-65-FAA-2 0.08
D1
D

MM detail of lead end

16 i () b

S S

! e

+

O

-
[e4]

zb bp

— A2 L1

T/_::_:__:_::f J{ | L

(UNIT:mm)
A1~ Oly[S] [e] ITEM DIMENSIONS
D 5.00+0.15
D1 5.20+0.15
E 4.40+0.20
HE  6.40+0.20
A 1.725 MAX.
A1 0.125%0.05
A2 1.50
0.25
[e] 0.65
bp 0.22+3-98
c 0.15+3-93
L 0.50

Lp 0.60£0.10
L1 1.00+£0.20

x_ 013
y 010
o 313
ZD 0325

©2012 Renesas Electronics Corporation. All rights reserved.
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Revision History RL78/G10 Data Sheet

Description

Rev. Date Page Summary

1.00 Apr 15,2013 - First Edition issued

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

SuperFlash is aregistered 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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NOTES FOR CMOS DEVICES

(1) VOLTAGE APPLICATION WAVEFORM AT INPUT PIN: Waveform distortion due to input noise or a
reflected wave may cause malfunction. If the input of the CMOS device stays in the area between VIL
(MAX) and VIH (MIN) due to noise, etc., the device may malfunction. Take care to prevent chattering noise
from entering the device when the input level is fixed, and also in the transition period when the input level
passes through the area between VIL (MAX) and VIH (MIN).

(2) HANDLING OF UNUSED INPUT PINS: Unconnected CMOS device inputs can be cause of malfunction. If
an input pin is unconnected, it is possible that an internal input level may be generated due to noise, etc.,
causing malfunction. CMOS devices behave differently than Bipolar or NMOS devices. Input levels of
CMOS devices must be fixed high or low by using pull-up or pull-down circuitry. Each unused pin should be
connected to VDD or GND via a resistor if there is a possibility that it will be an output pin. All handling
related to unused pins must be judged separately for each device and according to related specifications
governing the device.

(3) PRECAUTION AGAINST ESD: A strong electric field, when exposed to a MOS device, can cause
destruction of the gate oxide and ultimately degrade the device operation. Steps must be taken to stop
generation of static electricity as much as possible, and quickly dissipate it when it has occurred.
Environmental control must be adequate. When it is dry, a humidifier should be used. It is recommended
to avoid using insulators that easily build up static electricity. Semiconductor devices must be stored and
transported in an anti-static container, static shielding bag or conductive material. All test and measurement
tools including work benches and floors should be grounded. The operator should be grounded using a wrist
strap. Semiconductor devices must not be touched with bare hands. Similar precautions need to be taken
for PW boards with mounted semiconductor devices.

(4) STATUS BEFORE INITIALIZATION: Power-on does not necessarily define the initial status of a MOS
device. Immediately after the power source is turned ON, devices with reset functions have not yet been
initialized. Hence, power-on does not guarantee output pin levels, 1/O settings or contents of registers. A
device is not initialized until the reset signal is received. A reset operation must be executed immediately
after power-on for devices with reset functions.

(5) POWER ON/OFF SEQUENCE: In the case of a device that uses different power supplies for the internal
operation and external interface, as a rule, switch on the external power supply after switching on the internal
power supply. When switching the power supply off, as a rule, switch off the external power supply and then
the internal power supply. Use of the reverse power on/off sequences may result in the application of an
overvoltage to the internal elements of the device, causing malfunction and degradation of internal elements
due to the passage of an abnormal current. The correct power on/off sequence must be judged separately
for each device and according to related specifications governing the device.

(6) INPUT OF SIGNAL DURING POWER OFF STATE : Do not input signals or an 1/O pull-up power supply
while the device is not powered. The current injection that results from input of such a signal or I/O pull-up
power supply may cause malfunction and the abnormal current that passes in the device at this time may
cause degradation of internal elements. Input of signals during the power off state must be judged
separately for each device and according to related specifications governing the device.




