SII " S-19103/19109 Series

FOR AUTOMOTIVE 105°C OPERATION
VOLTAGE DETECTOR WITH SENSE PIN

© Seiko Instruments Inc., 2014 Rev.1.1 oo

www.sii-ic.com

The S-19103/19109 Series is a high-accuracy voltage detector developed using CMOS technology. The detection voltage
is fixed internally with an accuracy of +3.5% (-Vpers) = 2.2 V). The release voltage is set to the same value as the
detection voltage, since there is no hysteresis width. It operates with current consumption of 500 nA typ.

Apart from the power supply pin, the detection voltage input pin (SENSE pin) is also prepared, so the output is stable even
if the SENSE pin falls to 0 V.

Two output forms Nch open-drain output and CMOS output are available.

Caution This product can be used in vehicle equipment and in-vehicle equipment. Before using the product in
the purpose, contact to Sll is indispensable.

B Features

e Detection voltage: 1.0Vto 5.0V (0.1V step)
¢ Detection voltage accuracy: +3.5% (2.2 V < —Vpet(5)< 5.0 V, Ta = —40°C to +105°C)
+(2.5% +22mV) (1.0 V < -Vpers) < 2.2 V, Ta = -40°C to +105°C)

e Current consumption: 500 nA typ.
o Operation voltage range: 0.95V 1o 10.0V
e Output form: Nch open-drain output (Active "L")

CMOS output (Active "L")
e Operation temperature range:  Ta = -40°C to +105°C
o Lead-free (Sn 100%), halogen-free
e AEC-Q100 in process

*1. Contact our sales office for details.

B Applications
e For automotive use (accessory, car navigation system, car audio system, etc.)
B Package

e SOT-23-5
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B Block Diagrams

1. S-19103/19109 Series N type (Nch open-drain output)

SENSE Function Status
QOutput logic | Active "L"
VDD
) out
*1
VSS
*1. Parasitic diode
Figure 1
2. S-19103/19109 Series C type (CMOS output)
SENSE Function Status

QOutput logic | Active "L"

) ouT

VSS Q—o—o—o—f

*1. Parasitic diode

Figure 2
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B AEC-Q100 in Process

Contact our sales office for details of AEC-Q100 reliability specification.

B Product Name Structure

Users can select the output form and detection voltage value for the S-19103/19109 Series.

Refer to "1. Product name" regarding the contents of product name, "2. Function list of product types" regarding
the product types, "3. Package" regarding the package drawings and "4. Product name list" regarding details of
product name.

1. Product name

1910 x x xx H - M5T1 U

L

Environmental code
u: Lead-free (Sn 100%), halogen-free

Package abbreviation and IC packing specifications*1
M5T1: SOT-23-5, Tape

Operation temperature
H: Ta = —40°C to +105°C

Detection voltage value
10 to 50
(e.g., when the detection voltage is 1.0 V, it is expressed as 10.)

Output form
N: Nch open-drain output (Active "L")*3
C: CMOS output (Active "L")

Pin configuration*4
3,9

*1. Refer to the tape drawing.

*2. Referto "2. Function list of product types".

*3. If you request the product with output logic active "H", contact our sales office.
*4. Refer to "W Pin Configurations".

2. Function list of product types

Table 1

Product Type Output Form Output Logic Package

N Nch open-drain output Active "L" SOT-23-5

C CMOS output Active "L" SOT-23-5

3. Package
Table 2 Package Drawing Codes
Package Name Dimension Tape Reel

SOT-23-5 MP005-A-P-SD MP005-A-C-SD MP005-A-R-SD
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4. Product name list

4.1

S$-19103 Series N type

Output form: Nch open-drain output (Active "L")

Table 3

Detection Voltage

SOT-23-5

1.0V + (2.5% + 22 mV)

S-19103N10H-M5T1U

1.1V £ (2.5% + 22 mV)

S-19103N11H-M5T1U

1.2V £ (2.5% + 22 mV)

S-19103N12H-M5T1U

1.3V £ (2.5% +22 mV)

S-19103N13H-M5T1U

1.4V £ (2.5% + 22 mV)

S-19103N14H-M5T1U

1.5V + (2.5% + 22 mV)

S-19103N15H-M5T1U

1.6 V + (2.5% + 22 mV)

S-19103N16H-M5T1U

1.7V £ (2.5% + 22 mV)

S-19103N17H-M5T1U

1.8V + (2.5% + 22 mV)

S-19103N18H-M5T1U

1.9V + (2.5% + 22 mV)

S-19103N19H-M5T1U

2.0V £ (2.5% + 22 mV)

S-19103N20H-M5T1U

2.1V £ (2.5% + 22 mV)

S-19103N21H-M5T1U

22V £3.5% S-19103N22H-M5T1U
23V +3.5% S-19103N23H-M5T1U
24V +3.5% S-19103N24H-M5T1U
25V +3.5% S-19103N25H-M5T1U
26V+3.5% S-19103N26H-M5T1U
2.7V +3.5% S-19103N27H-M5T1U
28V +3.5% S-19103N28H-M5T1U
29V +£3.5% S-19103N29H-M5T1U
3.0V+3.5% S-19103N30H-M5T1U
3.1V +35% S-19103N31H-M5T1U
3.2V +3.5% S-19103N32H-M5T1U
3.3V+35% S-19103N33H-M5T1U
34V +£35% S-19103N34H-M5T1U
3.5V+3.5% S-19103N35H-M5T1U
3.6 V+3.5% S-19103N36H-M5T1U
3.7V +3.5% S-19103N37H-M5T1U
3.8V+3.5% S-19103N38H-M5T1U
3.9V +35% S-19103N39H-M5T1U
4.0V +3.5% S-19103N40H-M5T1U
41V +3.5% S-19103N41H-M5T1U
4.2V +3.5% S-19103N42H-M5T1U
43V +£3.5% S-19103N43H-M5T1U
4.4V +£3.5% S-19103N44H-M5T1U
4.5V £3.5% S-19103N45H-M5T1U
46V £3.5% S-19103N46H-M5T1U
4.7V +3.5% S-19103N47H-M5T1U
4.8V +3.5% S-19103N48H-M5T1U
49V +3.5% S-19103N49H-M5T1U
50V +3.5% S-19103N50H-M5T1U
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S-19103/19109 Series

4.2 S-19103 Series C type

Output form: CMOS output (Active "L")

Table 4

Detection Voltage

SOT-23-5

1.0V + (2.5% + 22 mV)

S-19103C10H-M5T1U

1.1V £ (2.5% + 22 mV)

S-19103C11H-M5T1U

1.2V £ (2.5% + 22 mV)

S-19103C12H-M5T1U

1.3V £ (2.5% +22 mV)

S-19103C13H-M5T1U

1.4V £ (2.5% + 22 mV)

S-19103C14H-M5T1U

1.5V + (2.5% + 22 mV)

S-19103C15H-M5T1U

1.6 V + (2.5% + 22 mV)

S-19103C16H-M5T1U

1.7V £ (2.5% + 22 mV)

S-19103C17H-M5T1U

1.8V + (2.5% + 22 mV)

S-19103C18H-M5T1U

1.9V £ (2.5% + 22 mV)

S-19103C19H-M5T1U

2.0V £ (2.5% + 22 mV)

S-19103C20H-M5T1U

2.1V £ (2.5% + 22 mV)

S-19103C21H-M5T1U

22V £3.5% S-19103C22H-M5T1U
23V +3.5% S-19103C23H-M5T1U
24V +3.5% S-19103C24H-M5T1U
25V +3.5% S-19103C25H-M5T1U
26V+3.5% S-19103C26H-M5T1U
2.7V +3.5% S-19103C27H-M5T1U
28V +3.5% S-19103C28H-M5T1U
29V +£3.5% S-19103C29H-M5T1U
3.0V+3.5% S-19103C30H-M5T1U
3.1V +35% S-19103C31H-M5T1U
3.2V +3.5% S-19103C32H-M5T1U
3.3V+35% S-19103C33H-M5T1U
34V +£35% S-19103C34H-M5T1U
3.5V+3.5% S-19103C35H-M5T1U
3.6 V+3.5% S-19103C36H-M5T1U
3.7V +3.5% S-19103C37H-M5T1U
3.8V+3.5% S-19103C38H-M5T1U
3.9V +35% S-19103C39H-M5T1U
4.0V +3.5% S-19103C40H-M5T1U
41V +3.5% S-19103C41H-M5T1U
4.2V +3.5% S-19103C42H-M5T1U
43V +£3.5% S-19103C43H-M5T1U
4.4V +£3.5% S-19103C44H-M5T1U
45V £3.5% S-19103C45H-M5T1U
46V £3.5% S-19103C46H-M5T1U
4.7V +3.5% S-19103C47H-M5T1U
4.8V +3.5% S-19103C48H-M5T1U
49V +3.5% S-19103C49H-M5T1U
50V +3.5% S-19103C50H-M5T1U
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4.3 S-19109 Series N type

Output form: Nch open-drain output (Active "L")

Table 5

Detection Voltage

SOT-23-5

1.0V + (2.5% + 22 mV)

S-19109N10H-M5T1U

1.1V £ (2.5% + 22 mV)

S-19109N11H-M5T1U

1.2V £ (2.5% + 22 mV)

S-19109N12H-M5T1U

1.3V £ (2.5% +22 mV)

S-19109N13H-M5T1U

1.4V £ (2.5% + 22 mV)

S-19109N14H-M5T1U

1.5V + (2.5% + 22 mV)

S-19109N15H-M5T1U

1.6 V + (2.5% + 22 mV)

S-19109N16H-M5T1U

1.7V £ (2.5% + 22 mV)

S-19109N17H-M5T1U

1.8V + (2.5% + 22 mV)

S-19109N18H-M5T1U

1.9V £ (2.5% + 22 mV)

S-19109N19H-M5T1U

2.0V £ (2.5% + 22 mV)

S-19109N20H-M5T1U

2.1V £ (2.5% + 22 mV)

S-19109N21H-M5T1U

22V £3.5% S-19109N22H-M5T1U
23V +3.5% S-19109N23H-M5T1U
24V +3.5% S-19109N24H-M5T1U
25V +3.5% S-19109N25H-M5T1U
26V+3.5% S-19109N26H-M5T1U
2.7V +3.5% S-19109N27H-M5T1U
28V +3.5% S-19109N28H-M5T1U
29V +£3.5% S-19109N29H-M5T1U
3.0V+3.5% S-19109N30H-M5T1U
3.1V +35% S-19109N31H-M5T1U
3.2V +3.5% S-19109N32H-M5T1U
3.3V+35% S-19109N33H-M5T1U
34V +£35% S-19109N34H-M5T1U
3.5V+3.5% S-19109N35H-M5T1U
3.6 V+3.5% S-19109N36H-M5T1U
3.7V +3.5% S-19109N37H-M5T1U
3.8V+3.5% S-19109N38H-M5T1U
3.9V +35% S-19109N39H-M5T1U
4.0V +3.5% S-19109N40H-M5T1U
41V +3.5% S-19109N41H-M5T1U
4.2V +3.5% S-19109N42H-M5T1U
43V +£3.5% S-19109N43H-M5T1U
4.4V +£3.5% S-19109N44H-M5T1U
45V £3.5% S-19109N45H-M5T1U
46V £3.5% S-19109N46H-M5T1U
4.7V +3.5% S-19109N47H-M5T1U
4.8V +3.5% S-19109N48H-M5T1U
49V +3.5% S-19109N49H-M5T1U
50V +3.5% S-19109N50H-M5T1U

Seiko Instruments Inc.



FOR AUTOMOTIVE 105°C OPERATION VOLTAGE DETECTOR WITH SENSE PIN

Rev.1.1 oo
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4.4 S-19109 Series C type

Output form: CMOS output (Active "L")

Table 6

Detection Voltage

SOT-23-5

1.0V + (2.5% + 22 mV)

S-19109C10H-M5T1U

1.1V £ (2.5% + 22 mV)

S-19109C11H-M5T1U

1.2V £ (2.5% + 22 mV)

S-19109C12H-M5T1U

1.3V £ (2.5% +22 mV)

S-19109C13H-M5T1U

1.4V £ (2.5% + 22 mV)

S-19109C14H-M5T1U

1.5V + (2.5% + 22 mV)

S-19109C15H-M5T1U

1.6 V + (2.5% + 22 mV)

S-19109C16H-M5T1U

1.7V £ (2.5% + 22 mV)

S-19109C17H-M5T1U

1.8V + (2.5% + 22 mV)

S-19109C18H-M5T1U

1.9V + (2.5% + 22 mV)

S-19109C19H-M5T1U

2.0V £ (2.5% + 22 mV)

S-19109C20H-M5T1U

2.1V £ (2.5% + 22 mV)

S-19109C21H-M5T1U

22V £3.5% S-19109C22H-M5T1U
23V +3.5% S-19109C23H-M5T1U
24V +3.5% S-19109C24H-M5T1U
25V +3.5% S-19109C25H-M5T1U
26V+3.5% S-19109C26H-M5T1U
2.7V +3.5% S-19109C27H-M5T1U
28V +3.5% S-19109C28H-M5T1U
29V +£3.5% S-19109C29H-M5T1U
3.0V+3.5% S-19109C30H-M5T1U
3.1V +35% S-19109C31H-M5T1U
3.2V +3.5% S-19109C32H-M5T1U
3.3V+35% S-19109C33H-M5T1U
34V +£35% S-19109C34H-M5T1U
3.5V+3.5% S-19109C35H-M5T1U
3.6 V+3.5% S-19109C36H-M5T1U
3.7V +3.5% S-19109C37H-M5T1U
3.8V+3.5% S-19109C38H-M5T1U
3.9V +35% S-19109C39H-M5T1U
4.0V +3.5% S-19109C40H-M5T1U
41V +3.5% S-19109C41H-M5T1U
4.2V +3.5% S-19109C42H-M5T1U
43V +£3.5% S-19109C43H-M5T1U
4.4V +£3.5% S-19109C44H-M5T1U
4.5V £3.5% S-19109C45H-M5T1U
46V £3.5% S-19109C46H-M5T1U
4.7V +3.5% S-19109C47H-M5T1U
4.8V +3.5% S-19109C48H-M5T1U
49V +3.5% S-19109C49H-M5T1U
50V +3.5% S-19109C50H-M5T1U

Seiko Instruments Inc.



FOR AUTOMOTIVE 105°C OPERATION VOLTAGE DETECTOR WITH SENSE PIN

S-19103/19109 Series

Rev.1.1 oo

B Pin Configurations

1. S-19103 Series
1.1 SOT-23-5
Top view

5 4
H H

HdH
1.2 3
Figure 3

2. S-19109 Series
2.1 SOT-23-5
Top view

5 4
H H

SH=N=!
123

Figure 4

Table 7
Pin No. Symbol Description
1 ouT Voltage detection output pin
2 VDD Power supply pin
3 VSS GND pin
4 NC™ No connection
5 SENSE Detection voltage input pin

*1. The NC pin is electrically open.
The NC pin can be connected to the VDD pin or the VSS pin.

Table 8
Pin No. Symbol Description
1 ouT Voltage detection output pin
2 VSS GND pin
3 VDD Power supply pin
4 SENSE Detection voltage input pin
5 NC™ No connection

*1. The NC pin is electrically open.
The NC pin can be connected to the VDD pin or the VSS pin.

Seiko Instruments Inc.
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B Absolute Maximum Ratings

Table 9
(Ta = —40°C to +105°C unless otherwise specified)
ltem Symbol Absolute Maximum Rating Unit
Power supply voltage Vob — Vss 12.0 V
SENSE pin input voltage VsenSE Vss —0.3t012.0 \%
Nch open-drain output product Vss —0.3t012.0 V
Output volt Y,
uiputvoltage CMOS output product ouT Vss —0.3t0 Vpp + 0.3 \Y
Output current lout 50 mA
Operation ambient temperature Topr —40 to +105 °C
Storage temperature Tstg —40 to +125 °C

Caution The absolute maximum ratings are rated values exceeding which the product could suffer
physical damage. These values must therefore not be exceeded under any conditions.

B Thermal Resistance Value

Table 10
ltem Symbol Condition Min. Typ. Max. Unit
* Board 1 — 192 - °C/W
jon-to- i i 1 i SOT-23-5
Junction-to-ambient thermal resistance 0ja Board 2 ~ 160 ~ SC/W

*1. Test environment: compliance with JEDEC STANDARD JESD51-2A

Remark Refer to "B Thermal Characteristics" for details of power dissipation and test board.

Seiko Instruments Inc.
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B Electrical Characteristics

1. Nch open-drain output product

Table 11
(Ta =-40°C to +105°C unless otherwise specified)
- . . Test
Item Symbol Condition Min. Typ. Max. Unit Circuit
—VDET(S) —VDET(S)
1.0V< —VDET(S) <22V |x0.975 —VDET(S) x 1.025 \% 1
Detection voltage™ |-Vper 0.95V < Vpp < 10.0 V -0.022 +0.022
—VpeT(S) —VpeT(S)
< - < _
22V <-Vpers)£5.0V 0965 VpET(S) <1035 \ 1
Current
consumption” Iss Vop = 10.0 V, Vsense = —Voerg) + 1.0V - 0.50 0.90 pA 2
Operation voltage [Vop — 0.95 — 10.0 V 1
Output transistor Vpp=0.95V 0.50 1.00 - mA 3
Outout current | Nch Vpp=1.2V 0.73 1.33 - mA 3
P ouT Vps =05V Vop =24V 1.17 | 2.39 - mA 3
Vsense = 0.0 V Vpp =4.8V 1.49 2.50 — mA 3
Output transistor
Leakage current |l eak Nch - - 1.2 uA 3
Voo = 10.0 V, Vs ® = 10.0 V, Vsense = 10.0 V
Detection
delay time*4 toeT Vop =50V - 40 - us 4
Release —VpeT5)<24V — 40 — us 4
R t Vpp=5.0V
delay time™ RESET PP 2.4V < —Vpers) - 80 - us 4
SENSE pin R 1.0V <-Voerg <12V 4.0 19.0 72.0 MQ 2
resistance SENSE 1.2V < —Vperg) <5.0 V 48 | 30.0 | 189.0 | MQ 2
*1.  —Vper: Actual detection voltage value, —Vpet(s): Set detection voltage value (the center value of the detection voltage

range in Table 3 or Table 5)

*2.
*3.
*4,

The current flowing through the SENSE pin resistance is not included.
Vps: Drain-to-source voltage of the output transistor
The time period from when the pulse voltage of 6.0 V — —Vpers) — 2.0 V or 0 V is applied to the SENSE pin to when

Vour reaches Vpp / 2, after the output pin is pulled up to 5.0 V by the resistance of 470 kQ.

*5.

Vour reaches Vpp / 2, after the output pin is pulled up to 5.0 V by the resistance of 470 kQ.

10
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2. CMOS output product

Table 12
(Ta = -40°C to +105°C unless otherwise specified)
o . . Test
Item Symbol Condition Min. Typ. Max. Unit Circuit
—VpeT(S) —VpeT(S)
1.0V< —VDET(S) <22V |x0.975 —VDET(S) x 1.025 V 1
Detection voltage ™" [-Vper 0.95V <Vpp<10.0V - 0.022 +0.022
—VpET(S) —VpET(S)
< < _
2.2Vs Voere <50V 4 o5 | Voems) | 1.035] Vv !
Current
consumption” Iss Vop = 10.0 V, Vsense = —Voer) + 1.0V - 0.50 | 2.10 HA 2
Operation voltage [Vpp — 0.95 — 10.0 V 1
Output transistor Vop =0.95V 0.50 1.00 - mA 3
Nch Vop=1.2V 0.73 1.33 — mA 3
Vps > =0.5V Vop = 2.4V 1.17 | 2.39 - mA 3
V =00V = _
Output current lour OSEthit - Vop=4.8V 1.49 2.50 mA 3
Hiptt fransistor Vop = 4.8V 162 | 260 | - mA | 5
Pch
Vps > =05V ~
Vsense = 10.0 V Vpop =6.0V 1.78 2.86 - mA 5
Detection
delay time*4 toeT Vop=5.0V - 40 - us 4
Release —Vpers)£2.4V — 40 — us 4
L. t Vop=5.0V
delay time”® RESET bb 2.4V < Vpers) - 80 - us 4
SENSE pin R 1.0V < -Voers) <1.2V 4.0 19.0 72.0 MQ 2
resistance SENSE 1.2V < —Vperg) < 5.0V 48 | 300 | 189.0 | MQ 2

*1. —Vper: Actual detection voltage value, —Vpet(s): Set detection voltage value (the center value of the detection voltage
range in Table 4 or Table 6)

*2.
*3.
*4,

Vour reaches Vpp / 2.

*5.

Vour reaches Vpp / 2.

The current flowing through the SENSE pin resistance is not included.
Vps: Drain-to-source voltage of the output transistor
The time period from when the pulse voltage of 6.0 V — —Vpets) — 2.0 V or 0 V is applied to the SENSE pin to when

Seiko Instruments Inc.
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H Test Circuits

12

!

VDD

Vo 100 kQ Vo

~

Figure 5 Test Circuit 1
(Nch open-drain output product)

7; SENSE OUT 3
N VSS 9

VDD

SENSE OUT
VSS

+

Figure 6 Test Circuit 1
(CMOS output product)

DS

L 4
0 |
v VDD
DD +
VDD N
Voo +£ 6,) SENSE OUT (»)
L + V
T SENSE OUT —O Jj VSS +
vss I O
Figure 7 Test Circuit 2 Figure 8 Test Circuit 3
T R
VDD VDD
Voo 470 kQ Voo
T SENSE OUT Oscilloscope T SENSE OUT |——» Oscilloscope
P.G. P.G.
VSS VSS
Figure 9 Test Circuit 4 Figure 10 Test Circuit 4
(Nch open-drain output product) (CMOS output product)
T
VDD
Vop +
—7{" (\/) SENSE ouT
[l

Figure 11 Test Circuit 5
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FOR AUTOMOTIVE 105°C OPERATION VOLTAGE DETECTOR WITH SENSE PIN

S-19103/19109 Series

B Standard Circuits

1.

Nch open-drain output product

I "
VDD 100 kQ
- f SENSE ouT
VSS
Figure 12
CMOS output product
VDD
- f SENSE ouT pH—m—m™»
VSS
777
Figure 13

Caution The above connection diagram and constant will not guarantee successful operation.

Perform thorough evaluation using the actual application to set the constant.

Seiko Instruments Inc.
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B Explanation of Terms

14

1.

Detection voltage (—Vper)

The detection voltage is a voltage at which the output in Figure 16 or Figure 17 turns to "L". The detection voltage
varies slightly among products of the same specification. The variation of detection voltage between the specified
minimum (-=Vper min.) and the maximum (-Vper max.) is called the detection voltage range (Refer to Figure 14).

Example: In the S-19103C18, the detection voltage is either one in the range of 1.733 V < —Vper < 1.867 V.
This means that some S-19103C18 have —Vpet = 1.733 V and some have —Vper = 1.867 V.

Release voltage (+Vper)

The release voltage is a voltage at which the output in Figure 16 or Figure 17 turns to "H". The release voltage
varies slightly among products of the same specification. The variation of release voltage between the specified
minimum (+Vper min.) and the maximum (+Vper max.) is called the release voltage range (Refer to Figure 15). The
release voltage (+Vper) is the same value as the actual detection voltage (—Vpet) of a product.

Example: For the S-19103C18, the release voltage is either one in the range of 1.733 V < +Vper < 1.867 V.
This means that some S-19103C18 have +Vpet = 1.733 V and some have +Vper = 1.867 V.

VseNnsE

/ Detection voltage Release voltage
_VDET max. +VDET max. \

\ A Detection voltage / 4 Release voltage
| ¥ _range i v _range

—VDET min. : +VDET min. :
| 1
| Vsense |
] |
= s
VOUT ' VOUT :
| ]
toeT 14> l tRESET e T
Figure 14 Detection Voltage Figure 15 Release Voltage
VTDD g R VvDD
Voo 100 kQ Vob
T SENSE OUT T SENSE OUT
v |vss N T |vss N
\Y
Figure 16 Test Circuit of Detection Voltage Figure 17 Test Circuit of Detection Voltage
and Release Voltage and Release Voltage
(Nch open-drain output product) (CMOS output product)

Seiko Instruments Inc.
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3. Feed-through current
The feed-through current is a current that flows instantaneously to the VDD pin at the time of detection and release
of a voltage detector. The feed-through current is large in CMOS output product, small in Nch open-drain output
product.

4. Oscillation

In applications where an input resistor is connected (Figure 18), taking a CMOS output (active "L") product for
example, the feed-through current which is generated when the output goes from "L" to "H" (at the time of release)
causes a voltage drop equal to [feed-through current] x [input resistance]. Since the VDD pin and the SENSE pin
are shorted as in Figure 18, the SENSE pin voltage drops at the time of release. Then the SENSE pin voltage
drops below the detection voltage and the output goes from "H" to "L". In this status, the feed-through current stops
and its resultant voltage drop disappears, and the output goes from "L" to "H". The feed-through current is then
generated again, a voltage drop appears, and repeating the process finally induces oscillation.

Vop O
Ra
Vin
4 ouUT——»
SENSE
VSS
Re (CMOS output product)
GND O

Figure 18 Example for Bad Implementation Due to Detection Voltage Change

Caution The release voltage is set to the same value as the detection voltage, since there is no hysteresis
width in the S-19103/19109 Series. Therefore, the output goes from "H" to "L" if the power
supply voltage (Vpp) reaches the detection voltage. The voltage which once became to "L" goes
from "L" to "H" again. This repeating process may induce oscillation as well. Perform thorough
evaluation using the actual application.

Seiko Instruments Inc. 15
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B Operation

1.

16

Basic operation
1.1 S-19103/19109 Series N type

(1) When the power supply voltage (Vpp) is the minimum operation voltage or higher, and the SENSE pin voltage
(Vsense) is the release voltage (+Vper) or higher, the Nch transistor is turned off to output Vpp ("H") when the
output is pulled up.

(Re + Rc) @ Vsense
Ra + Rg + R¢ ’

(2) When Vsense decreases to —Vper or lower (point A in Figure 20), the Nch transistor is turned on. And then Vss
("L") is output from the OUT pin after the elapse of the detection delay time (tper).

(3) Even if Vsense further decreases to the IC's minimum operation voltage or lower, the output from the OUT pin is
stable when Vpp is minimum operation voltage or higher.

(4) Even if Vsense increases, Vss is output when Vsense is lower than +Vper.

(5) When Vsense increases to +Vper or higher (point B in Figure 20), the Nch transistor is turned off. And then Vpp
is output from the OUT pin after the elapse of the release delay time (treset) when the output is pulled up.

/]\SENSE
VDD
¢ () ZR

Ra 100 kQ

At this time, the input voltage to the comparator is

Voo A ouT

1]
L L[ L l_‘ pun—

dr Re *
Nch @j

VSS Re

*1. Parasitic diode

Figure 19 Operation of S-19103/19109 Series N Type

(1

(2)13);4)1(5)

Detection voltage (—Vper) Release voltage (+VpeT)

' B

Vsense | !
' ! Minimum operation voltage
S VA v P ?
; : ss
l !
—_— ' Vop
Output from OUT pin : |
[ : Vss
—— —r—
toer tRESET

Remark The release voltage is set to the same value as the detection voltage, since there is no hysteresis width.

Figure 20 Timing Chart of S-19103/19109 Series N Type

Seiko Instruments Inc.
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1.2 S-19103/19109 Series C type

(1) When the power supply voltage (Vpp) is the minimum operation voltage or higher, and the SENSE pin voltage
(Vsense) is the release voltage (+Vper) or higher, the Nch transistor is turned off and the Pch transistor is turned
on to output Vpp ("H").

(Re +Rc) @ Vsense
Ra+ R + R¢

(2) When Vsense decreases to —Vper or lower (point A in Figure 22), the Nch transistor is turned on and the Pch
transistor is turned off. And then Vss ("L") is output from the OUT pin after the elapse of the detection delay time
(toeT).

(3) Even if Vsense further decreases to the IC's minimum operation voltage or lower, the output from the OUT pin is
stable when Vpp is minimum operation voltage or higher.

(4) Even if Vsense increases, Vss is output when Vsense is lower than +Vper.

(5) When Vsense increases to +Vper or higher (point B in Figure 22), the Nch transistor is turned off and the Pch
transistor is turned on. And then Vpp is output from the OUT pin after the elapse of the release delay time
(tReSET)-

At this time, the input voltage to the comparator is

/]\SENSE
VDD

Ra
Vbp +

11
| *1 1= _
A A
Vsense
2 Rg <

7 o]

VSS

ouT

Re

*1. Parasitic diode

Figure 21 Operation of S-19103/19109 Series C Type

(1)1(2)1(3);(4) 15

Detection voltage (—Vper) Release voltage (+Vper)

;
1
1
1
1
1
1
1
|
Vsense !

Minimum operation voltage

VAR

Vss
— Voo
Output from OUT pin
Vss
—>,—=<—
treseT

Remark The release voltage is set to the same value as the detection voltage, since there is no hysteresis width.

Figure 22 Timing Chart of S-19103/19109 Series C Type

Seiko Instruments Inc. 17
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SENSE pin

.1 Error when detection voltage is set externally

By connecting a node that was resistance-divided by the resistor (Ra) and the resistor (Rg) to the SENSE pin as
seen in Figure 23, the detection voltage can be set externally.

For conventional products without the SENSE pin, Ra cannot be too large since the resistance-divided node must
be connected to the VDD pin. This is because a feed-through current will flow through the VDD pin when it goes
from detection to release, and if Ra is large, problems such as oscillation may occur.

In the S-19103/19109 Series, Ra and Rg are easily made larger since the resistance-divided node can be
connected to the SENSE pin through which no feed-through current flows. However, be careful of error in the
current flowing through the internal resistance (Rsense) that will occur.

Although Rsense in the S-19103/19109 Series is large (4 MQ min.) to make the error small, Ra and Rg should be
selected such that the error is within the allowable limits.

.2 Selection of Ra and Rg

In Figure 23, the relation between the external setting detection voltage (Vpx) and the actual detection voltage
(=VpeT) is ideally calculated by the equation below.

Vbx =—VpeT X (1+§_/;) (1)

However, in reality there is an error in the current flowing through Rsense.
When considering this error, the relation between Vpx and —Vper is calculated as follows.

_ _ Ra
Vox = —Voer x (1 * "R || Rsense )

_ _ Ra =
= ~Voer x (1 * Re x RSENSEJ

Rs + Rsense

- Ray _Ra
= —VDET X (1 + RB ) + RSENSE X —VDET (2)
. . . Ra
By using equations (1) and (2), the error is calculated as —Vpet X Ey—

The error rate is calculated as follows by dividing the error by the right-hand side of equation (1).

Rax Ry o= RallRe T
Rsense X (Ra + Re) x 100 [%] = "Ronee X 100 [%] (3)

As seen in equation (3), the smaller the resistance values of Ra and Rg compared to Rsense, the smaller the error

rate becomes.
A
]
l Ra VDD
SENSE ouT
Vox —VpeT
Rsense %
R
8 VSS

Figure 23 Detection Voltage External Setting Circuit

Caution 1. If parasitic resistance and parasitic inductance between Vpx and point A and between point A

and VDD pin are large, oscillation may occur. Perform thorough evaluation using the actual
application.

2. If Ra and Rg are large, the SENSE pin input impedance becomes higher and may cause a
malfunction due to noise. In this case, connect a capacitor between the SENSE pin and the VSS

pin.

Seiko Instruments Inc.
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2.3 Power on sequence

Apply power in the order, the VDD pin then the SENSE pin.
As seen in Figure 24, when Vsense > +Vper, the OUT pin output (Vour) rises and the S-19103/19109 Series

becomes the release status (normal operation).

Vbp /

Vsense

Vout

Figure 24

Caution If power is applied in the order the SENSE pin then the VDD pin, an erroneous release may occur
even if Vsense < +Vpet.

2.4 Precautions when shorting between the VDD pin and the SENSE pin

2.4.1 Inputresistor
Do not connect the input resistor (Ra) when shorting between the VDD pin and the SENSE pin.
A feed-through current flows through the VDD pin at the time of release. When connecting the circuit shown as
Figure 25, the feed-through current of the VDD pin flowing through Ra will cause a drop in Vsense at the time of
release.
At that time, oscillation may occur if Vsense < —VDET.

Ra

VDD

ouT
SENSE

Vbp
VSS

Figure 25

2. 4.2 Parasitic resistance and parasitic capacitance
Due to the difference in parasitic resistance and parasitic capacitance of the VDD pin and the SENSE pin,

power may be applied to the SENSE pin first.
Note that an erroneous release may occur if this happens (refer to "2. 3 Power on sequence").

Caution In CMOS output product, make sure that the VDD pin input impedance does not become too

high, regardless of the above. Since a feed-through current is large, a malfunction may occur if
the VDD pin voltage changes greatly at the time of release.

Seiko Instruments Inc. 19
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2.5 Malfunction when Vpp falls

As seen in Figure 26, note that if the VDD pin voltage (Vpp) drops steeply below 1.2 V when —Vper < Vsense <
—VpeT x 1.05, erroneous detection may occur.

When Vpp Low = 1.2 V, erroneous detection does not occur.

When Vpp 1ow < 1.2 V, the more the Vpp falling amplitude increases or the shorter the falling time becomes, the
easier the erroneous detection.

Perform thorough evaluation in actual application.

7
B O VDbD_High
VDD \ \
AY \
AY \
.

Vout

The S-19103C50 example

Remark Test conditions
Product name:
VsENsE:
VDb_High:
VbD_Low:
AVpp:
tFZ

20

N Vbp_Low (Voltage drops below 1.2 V.)

__________ X------------——VDETX 1.05

———————————————————————— ~Vper

Vour falling influenced by Vob falling
(erroneous detection)

Figure 26

in Figure 27 shows an example of erroneous detection boundary conditions.

12
10 /
S 7
% 8 Danger of erroneous
2 6 detection
|
£ 4
2
0
0.1 1 10 100 1000
tF [ps]
Figure 27
S-19103C50
—VDET(S) +01V

VDD pin voltage before falling
VDD pin voltage after falling (0.95 V)

Vbb_High — VDD_Low
Falling time of Vpp from VDD_High — AVpp x 10% to VDD_Low + AVpp X 10%

VDD_High
\Vbb_High — AVoDp x 10%

Vbbp

\V/bb_Low + AVDD x 10%

VDD_Low

Figure 28

Seiko Instruments Inc.
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B Precautions

e Do not apply an electrostatic discharge to this IC that exceeds the performance ratings of the built-in electrostatic
protection circuit.

¢ In CMOS output product of the S-19103/19109 Series, the feed-through current flows at the time of detection and
release. If the VDD pin input impedance is high, malfunction may occur due to the voltage drop by the feed-through
current when releasing.

¢ In CMOS output product, oscillation may occur if a pull-down resistor is connected and falling speed of the SENSE
pin voltage (Vsense) is slow near the detection voltage when the VDD pin and the SENSE pin are shorted.

o When designing for mass production using an application circuit described herein, the product deviation and
temperature characteristics of the external parts should be taken into consideration. Sl shall not bear any

responsibility for patent infringements related to products using the circuits described herein.

e Sll claims no responsibility for any disputes arising out of or in connection with any infringement by products
including this IC of patents owned by a third party.

Seiko Instruments Inc. 21
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B Characteristics (Typical Data)
1. Detection voltage (—Vper), Release voltage (+Vper) vs. Temperature (Ta)
S-19103C10 Vpp=5.0V S-19103C24 Vop =5.0V
1.2 2.6
= >
= 1.1 = 25
8 a
Z 10 3 24
- —VDET, +VDET £ —VDET, +VDET
>‘|° 0.9 >‘|3 2.3
0.8 2.2
-40 -25 0 25 50 75 105 -40 -25 0 25 50 75 105
Ta [°C] Ta [°C]
S-19103C50 Vpp=5.0V
54
9
= 52
s
Z 50
o —VDET, +VDET
>C|’ 4.8
4.6
-40 -25 0 25 50 75 105
Ta [°C]
2. Detection voltage (—Vper) vs. Power supply voltage (Vpp)
S-19103C10 S-19103C24
1.030 2.430 |
1.020 2.420 Ta = +25°C
='1.010 Ta=+25°C 2410 \ = +105°C —
% % Ta = _40°C \ Ta /+105C
5 1.000 N i 2.400 7
= 0.990 = 7 2.390 /
0.980 |—Ta=_40°C Ta = +105°C — 2.380
0.970 ' | 2.370
0.0 2.0 4.0 6.0 8.0 10.0 0.0 20 4.0 6.0 8.0 10.0
Vop [V] Vop [V]
S-19103C50
5.050 |
5.025 Ta =+25°C
s
2. _ . Ta =+105°C
E 5.000 |—Ta=30°C \\ ;
|
4.975 \\ ,/
4.950
0.0 2.0 4.0 6.0 8.0 10.0
Vop [V]

22
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3. Current consumption (lss) vs. Power supply voltage (Vpp)

S$-19103C10
Vsense = —VDET(S) -01V (during detection)
1.00

0.80

Ta =+105°C
0.60 Ta = +25°C

0.40 £

0.20 ﬁ -
0.00

0.0 2.0 4.0

Iss [LA]

6.0 8.0 10.0

Voo [V]
S$-19103C24
Vsense = —VDET(S) — 0.1 V (during detection)
1.00 ,
0.80 : - 'I: =/+1 05°C
— _ano~ Ta = +25°
g 0.60 Ta = 4[-0 C I/ J
8 040 [H—/ /
= [ 1] /
0.20 V L
0.00

0.0 2.0 4.0 6.0 8.0 10.0

Vop [V]
S-19103C50
Vsense = —VDET(S) -01V (during detection)
1.00 T T T
= oc Ta=+105°C

0.80 |—Ta=_40ecTR=2255C 2
— / [ /
<§L 0.60 — :
¥ a0 | 14—/

0.00

0.0 2.0 4.0 6.0 8.0 10.0
Vop [V]

S-19103C10
VseNsE = —VDET(S) +0.1V (during release)
1.00
0.80
Z 0.60 Ta =+105°C
e Ta = +25°C—
=5
= Ta =-40°C
9 040 2= / ,/
0.20 F [/
0.00
0.0 2.0 4.0 6.0 8.0 10.0
Vo [V]
S-19103C24
VsENSE = —VDET(S) + 0.1 V (during release)
1.00
0.80
— Ta=+105°C
g 060 Ta = +25°C /
3 040 Ta-;4OC ; /
0.20 V / L
0.00
0.0 2.0 4.0 6.0 8.0 10.0
Vob [V]
S-19103C50
VseNsE = —VDET(S) +0.1V (during release)
1.00
0.80
_ Ta = +105°C
é 0.60 Ta =+25°C /
3 040 Ta—74OC // /
0.20 ¢ L1/
0.00

0.0 2.0 4.0 6.0 8.0 10.0

Seiko Instruments Inc.
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4. Current consumption (Iss) vs. SENSE pin input voltage (Vsense)

S-19103C10 S-19103C24
VDD = —VDET(S) +1.0 V, VSENSE =00V—=100V VDD = —VDET(S) +1.0 V, VSENSE =00V-—>100V
1.00 1.00
0.80 0.80 Ta =+105°C
_ Ta = +105°C _ Ta = +25°C /
<3. 0.60 Ta = +250(:/ g 0.60 Ta = -40°C /
2 040 Ta=40C_/ | 2 0.40 7 — i /
A/ [
020 A= [ |/ 0.20 A
0.00 0.00
0.0 2.0 4.0 6.0 8.0 10.0 0.0 2.0 4.0 6.0 8.0 10.0
Vsense [V] Vsense [V]
S-19103C50
Vop = —Vpers)+ 1.0V, Vsense = 0.0V - 10.0 V
1.00 |
0.80 Ta =+105°C -
. Ta =+25°C /
<1 0.60 f
= Ta=-40°C I /
% 040 : 1
0.20 / A
0.00
0.0 2.0 4.0 6.0 8.0 10.0
Vsense [V]
5. Current consumption (lss) vs. Temperature (Ta)
S-19103C10 VDD = —VDET(S) +1.0 V, S-19103C24 VDD = —VDET(S) +1.0 V,
VSENSE = —VDET(S) +1.0V (during release) VSENSE = —VDET(S) +1.0V (during release)
0.40 0.40
0.30 0.30 /‘"
= 020 _ = 020 |
0.10 0.10
0.00 0.00
—40 -25 0 25 50 75 105 -40 -25 0 25 50 75 105
Ta [°C] Ta [°C]
S-19103C50 Vpp = —VDET(S) +1.0 V,
Vsense = —Vpet(s) + 1.0 V (during release)
0.40
0.30 /"
2 020 L
0.10
0.00

4025 0 25 50 75 105
Ta[°C]
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6. Nch transistor output current (loyt) — Vps

S-19103N12 Ta =-40°C,
Vsense = 0.0 V (during detection)
20.0 ; ;
Voo =6.0V L
150 bvoo=48v]_\ | ——]
g Voo =3.6V
I
‘= 10.0 Voo = 2.4V
2
s |
5.0 t t
Vob=1.2V
0.0 Vop =0.95 V.
00 10 20 30 40 50 6.0
Vs [V]
S-19103N12 Ta =+105°C,
Vsense = 0.0 V (during detection)
20.0 T T
| Vobb = 6.0V
—. 150 Voo = 4.8V,
£ 10.0 fVop=0.95V
5 : =36V
]
5.0 | v
Vob=1.2V
0.0 : :
00 10 20 30 40 50 6.0

Vbs [V]

7. Pch transistor output current (lout) — Vps

S-19103N12

S-19103C12 Ta =-40°C,
Vsense = —VDET(S) + 1.0 V (during release)
40.0
Vob = 8.4V
30.0 Vop =72V — 1
g = [veoz085V 27 lypp-6ov
E 200 — |
5 ' — VoD =4.8V
o] I
- Vob =3.6 V
10.0 Vob =24V
0.0 Vop=1.2V |
0.0 2.0 4.0 6.0 8.0 10.0
Vbs [V]
S-19103C12 Ta =+105°C,
Vsense = —VDET(S) +1.0V (during release)
40.0 : .
Vob = 8.4V
30.0 Vop=72V / |
= VDID =6.0V
S
= 20.0 }Vobo=0.95V
3 __57\1_/00 =48V
10.0 —Vbp = 3.6 V
Vob=24V
0.0 Vob=1.2 V|
0.0 2.0 4.0 6.0 8.0 10.0
Vbs [V]

Remark Vps: Drain-to-source voltage of the output transistor

Ta =+25°C,
Vsense = 0.0 V (during detection)
20.0 T T
Vbb = 6.0V
= 15.0 Fvop=4.8V, =
- .
3 Vop =24V
] ]
5.0 Voo =1.2V
00 Voo =0.95 V.
00 10 20 30 40 50 6.0
Vs [V]
S-19103C12 Ta =+25°C,
VseNnsE = —VDET(S) + 1.0 V (during release)
40.0 Vob = 8.4 V
: -
300 —Voo=72V
z | e
c Vop =0.95V | ~-Vob=6.0V
= 20.0 / 1 4,/‘\/ — 8IV
'g [ — IDD =4.
- ~Vop =3.6 V
10.0 Vop =24V
0.0 Vop = 1.2 V|
0.0 2.0 4.0 6.0 8.0 10.0
Vbs [V]

Seiko Instruments Inc.
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Remark Vps: Drain-to-source voltage of the output transistor

26

8. Nch transistor output current (loyt) vs.
Power supply voltage (Vpp)

S-19103N12 Vps=0.5V,
Vsense = 0.0 V (during detection)
4.0
Ta =-40°C I
< I
E AL
— 2.0
5 /i Ta = +25°C
1.0 rTa=+105°C
0.0
0.0 2.0 4.0 6.0 8.0
Vop [V]

10.0

9.

Pch transistor output current (loyt) vs.
Power supply voltage (Vpp)
S-19103C12 Vps=0.5V,
Vsense = —Vpet(s) + 1.0 V (during release)
5.0 T T
0 Ta =-40°C
< 30 ] ——
E 2.0 ~ )r
o V \
10 Ta = +25°C
' Ta = +105°C
0.0 | |
0.0 2.0 4.0 6.0 8.0 10.0
Vop [V]

10. Minimum operation voltage (Vourt) vs. Power supply voltage (Vpp)

Vsense = Vb,

Pull-up to Vpp, Pull-up resistance: 100 kQ

Ta =-40°C

—Ta = +25°C

5-19103N10
18
16
14
= 12
= 10
5 08
S 06
0.4
0.2
0.0

]

FFTa = +105°C

0.0 0.2 04 06 08 10 12 14 16

Vob [V]

S-19103N10

Vsense = Vo,

Pull-up to 10 V, Pull-up resistance: 100 kQ

12.0

10.0

8.0

N

\ /Ta =-40°C

6.0

f f
‘ Ta =+25°C

Vour [V]

\)
\

Ta =+105°C

4.0
2.0

\

0.0

0.0 02 04 06 08 10 12 14 16

Vop [V]

11. Minimum operation voltage (Vout) vs. SENSE pin input voltage (Vsense)

VDD =0.95 V,

[ Ta =+25°C 7|

S-19103N10
Pull-up to Vpp, Pull-up resistance: 100 kQ
1.8
1.6
1.4
= 1.2
= 10
3 . Ta =-40°C
= 8_2 NN
0.4 Ta=+105°C
0.2 | | |
06 I

00 02 04 06 08 1.0 1.2 14 16

Vsense [V]

S-19103N10

VDD =0.95 V,

Pull-up to 10 V, Pull-up resistance: 100 kQ

12.0

10.0

Ta = —40°C ~

8.0
6.0

Vourt [V]

4.0

Ta =+105°C
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S-19103/19109 Series

12. Dynamic response vs. Output pin capacitance (Coyt)
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FOR AUTOMOTIVE 105°C OPERATION VOLTAGE DETECTOR WITH SENSE PIN
Rev.1.1 oo S-19103/19109 Series

Vin*1

SENSE pin
voltage

ViL*2

Voo Vob x 90%

Output voltage

Vob x 10%

*1. V=10V
*2. V=095V

Figure 29 Test Condition of Response Time

—1
VDD < VDD
Vbb 100 kQ Voo
T SENSE OUT [——— Oscilloscope T SENSE OUT Oscilloscope
P.G. P.G.
VSS VSS
Figure 30 Test Circuit of Response Time Figure 31 Test Circuit of Response Time
(Nch open-drain output product) (CMOS output product)

Caution The above connection diagram and constant will not guarantee successful operation.
Perform thorough evaluation using the actual application to set the constant.
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B Thermal Characteristics
1. SOT-23-5

1.0
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0.4

Power dissipation (Pp) [W]

0.2

Tj = +125°C max.

Board 2
0.63 W
Board 1\
0.52 W \\\
N\
N
0 50 100 150

Ambient temperatu

re (Ta) [°C]

Figure 32 Power Dissipation of Package (When Mounted on Board)

1.1 Board 1™
| 76.2 mm |
[ |
€
S
[32)
s
i mm_;
Figure 33
1.2 Board 2"
| 76.2 mm |
[ |
€
€
(a2}
s
U mm_:
Figure 34

*1.
30

Table 13

ltem

Specification

Thermal resistance value
(81a)

192°C/W

Size 114.3 mm x 76.2 mm x 1.6 mm
Material FR-4
Number of copper foil layer |2

1 | Land pattern and wiring for testing: t0.070 mm

2 _
Copper foil layer 3

4 |74.2 mm x 74.2 mm x t0.070 mm
Thermal via —

Table 14
Item Specification

Thermal resistance value 160°C/W
| (61a)
Size 114.3 mm x 76.2 mm x 1.6 mm
Material FR-4
Number of copper foil layer |4

1

Land pattern and wiring for testing: t0.070 mm

74.2 mm x 74.2 mm x t10.035 mm

Copper foil layer

74.2 mm x 74.2 mm x t0.035 mm

2
3
4

74.2 mm x 74.2 mm x t0.070 mm

Thermal via

The board is same in SOT-23-3, SOT-23-5 and SOT-23-6.
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# 0.16 -0.06

No. MP005-A-P-SD-1.2

TITLE SOT235-A-PKG Dimensions

No. MPO005-A-P-SD-1.2
SCALE
UNIT mm

Seiko Instruments Inc.
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Feed direction

No. MP005-A-C-SD-2.1

TITLE

SOT235-A-Carrier Tape

No.

MP005-A-C-SD-2.1

SCALE

UNIT

mm
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Enlarged drawing in the central part
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No. MP005-A-R-SD-1.1

TITLE SOT235-A-Reel

No. MP005-A-R-SD-1.1
SCALE QTY. 3,000
UNIT mm
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The information described herein is subject to change without notice.

Seiko Instruments Inc. is not responsible for any problems caused by circuits or diagrams described herein
whose related industrial properties, patents, or other rights belong to third parties. The application circuit
examples explain typical applications of the products, and do not guarantee the success of any specific
mass-production design.

When the products described herein are regulated products subject to the Wassenaar Arrangement or other
agreements, they may not be exported without authorization from the appropriate governmental authority.

Use of the information described herein for other purposes and/or reproduction or copying without the
express permission of Seiko Instruments Inc. is strictly prohibited.

The products described herein cannot be used as part of any device or equipment affecting the human
body, such as exercise equipment, medical equipment, security systems, gas equipment, vehicle equipment,
in-vehicle equipment, aviation equipment, aerospace equipment, and nuclear-related equipment, without prior
written permission of Seiko Instruments Inc.

The products described herein are not designed to be radiation-proof.

Although Seiko Instruments Inc. exerts the greatest possible effort to ensure high quality and reliability, the
failure or malfunction of semiconductor products may occur. The user of these products should therefore
give thorough consideration to safety design, including redundancy, fire-prevention measures, and
malfunction prevention, to prevent any accidents, fires, or community damage that may ensue.




