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S-5851A Series is a 2-wire serial 1/0O digital temperature sensor. This IC measures temperature with resolution of 0.0625°C
without external parts. This IC is ideal for wide-ranging temperature measurement for various applications.

A temperature sensor, a reference voltage generation circuit, a AX type A/D converter and interface bus are integrated in a
chip, and packages SNT-6A and SOT-23-6 available for this IC.

B Features

¢ Low voltage operation :Vop (min.) =2.7V

e Low current consumption 145 pA typ. (+25°C)
1 HA typ. (+25°C at shutdown)

¢ High accuracy :+2.0°C (max.) —25°C to +85°C
13.0°C (max.) —40°C to +125°C

e Temperature resolution :0.0625°C

o Digital output : 2-wire serial interface

o Maximum operating frequency 1400 kHz

o Low power supply voltage detection circuit
o Lead-free, Sn 100%, halogen-free™

*1. Refer to “@ Product Name Structure” for details.

B Applications

o Temperature monitor for power supply
e Temperature monitor for battery

¢ Air conditioning system

e Various electronics devices

B Packages

e SNT-6A
e SOT-23-6
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B Block Diagram
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Figure 1
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B Product Name Structure

1. Product name
(1) SNT-6A
S-5851AAA - 16T1 U

*1. Refer to the tape drawing.

(2) SOT-23-6
S-5851AAA - M6T1 x

T

*1. Refer to the tape drawing.

2. Package

Product name

Product name

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

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

Package name (abbreviated) and IC packing specification*1
I6T1 : SNT-6A, Tape

Package name (abbreviated) and IC packing specific:ation*1
M6T1 : SOT-23-6, Tape

Drawing Code

Package Name

Package ' Tape ' Reel ' Land
SNT-6A PG006-A-P-SD | PG006-A-C-SD | PG006-A-R-SD | PG006-A-L-SD
SOT-23-6 MP006-A-P-SD . MP006-A-C-SD MP006-A-R-SD | —
3. Product name list
Table 1
Product name Package
S-5851AAA-I6T1U SNT-6A
S-5851AAA-M6T 1y SOT-23-6

Remark1 y:SorU

2. Please select products of environmental code = U for Sn 100%, halogen-free products.
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B Pin Configuration
Table 2
SNT-6A
Top view Pin No. Symbol Description
1 AD1 Address input
110 O 06 2 VSS GND
21 05 3 SCL Input for serial clock
30 h 4 4 SDA I/O for serial data
5 ADO Address input
6 VDD Power supply
Figure 2 Remark See Dimensions for details of the package drawings.
SOT-23-6 Table 3
Top view Pin No. Symbol Description
6 5 4 1 SCL Input for serial clock
H E| H 2 VSS GND
3 AD1 Address input
4 VDD Power supply
5 ADO Address input
6 SDA I/O for serial data
Iil El El Remark See Dimensions for details of the package drawings.
Figure 3
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B Pin Functions

1. ADO, AD1 pins (Address input)
To set the slave address, connect the ADO and AD1 pins to Vss / Vop or set them open. When connecting them to Vss
/ Vb, set the value for a resistor at 500 Q or less. When setting them open, avoid to apply noise. The value for
capacitor is 100 pF or less for the ADO and AD1 pins.
Users are able to set 8 types of slave address by using the combination of the ADO and AD1 pins.
The S-5851A Series verifies if the slave address set by user matches with the slave address transmitted from the
master device or not, so that one S-5851A Series is selected from the devices connected onto the bus.

2. SDA pin (I/O for serial data)
The SDA pin transmits serial data bi-directionally, is comprised of a signal input pin and a pin with Nch open drain
output. In use, generally, connect the SDA line to any other device which has the open-drain or open-collector output
with Wired-OR connection by pulling up to Vob by a resistor. Figure 4 shows the relation with an output load.
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0

10 100
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Figure 4 Output Load

3. SCL pin (Input for serial clock)

The SCL pin is an input pin for serial clock, processes a signal at a rising / falling edge of SCL clock. Pay attention fully
to the rising / falling time and comply with specifications.
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B Equivalent Circuits of Input, I/O pins

The SCL, ADO and AD1 pins are CMOS input pins. The SDA pin works as both Nch open drain output pin and CMOS
input pin. The equivalent circuits are follows.

ADO, AD1

Figure 5 ADO, AD1 Pins

>
SDA

Figure 6 SDA Pin

scL JT
W

P

Figure 7 SCL Pin
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B Absolute Maximum Ratings

Table 4
(Ta = +25°C unless otherwise specified)
ltem Symbol Ratings Unit
Power supply voltage (Vss = 0 V) Vbb Vss—0.3 to Vss+6.0 V
SCL, SDA pin voltage VscL, Vspa Vss—0.3 to Vss+6.0 \Y
ADO, AD1 pin voltage Vapo, Vap1 Vss—0.3 to Vpbp+0.3 \%
o SNT-6A 400" mwW
Power dissipation Po .
SOT-23-6 650" mWwW
Operation ambient temperature Topr —40 to +125 °C
Storage temperature Tstg —55 to +150 °C
*1. When mounted on board
[Mounted board]
(1) Board size : 114.3 mm x 76.2 mm X t1.6 mm
(2) Board name : JEDEC STANDARD51-7

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.
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B Pin Capacitance

Table 5
(Ta=25°C, f=1.0 MHz, Vop = 5.0 V)
Item Symbol Condition Min. Max. Unit
Input capacitance Cin Vin =0V (SCL, ADO, AD1) — 10 pF
1/0O capacitance Cio Vin =0V (SDA) — 10 pF
B Temperature Characteristics
Table 6
(Ta = 25°C, Vss = 0 V unless otherwise specified
Item Symbol Condition Min. Typ. Max. Unit
Operation ambient temperature | Topr — —40 — +125 °C
Tacct -25°C to +85°C — +0.5 +2.0 °C
Temperature accuracy
Tacc2 -40°C to +125°C — +1.0 3.0 °C
Temperature resolution TRres — — 0.0625 — °C
A/D resolution Reso — — 12 — bits
Temperature update time" teny — — 320 500 ms

1.

B DC Electrical Characteristics

Although within this temperature update time, reading data is possible as many times as needed.

Table 7
(Ta = 25°C, Vss = 0 V unless otherwise specified)
ltem Symbol Condition Min. Typ. Max. Unit
Power supply voltage Vbb — 2.7 — 5.5 \Y,
Iop1 Serial bus in non-active — 45 60 LA
Current consumption Serial bus in active
at operation Ibb2 SCL clock frequency = 400 kHz — 80 — A
Vop=3.3V
Serial bus in non-active
lbps Connect SCL, SDA to VSS or — 1.0 5.0 A
Current consumption VDD
at shutdown Serial bus in active
Iopa SCL clock frequency = 400 kHz — 30 — A
Vop=3.3V
High level input voltage 1 ViH1 SCL, SDA 0.7xVbp — Vss+6.0 V
High level input voltage 2 | Vin2 ADO, AD1 0.9xVbp — Vbb V
Low level input voltage 1 Vi1 SCL, SDA Vss — 0.3xVbp V
Low level input voltage 2 ViLz ADO, AD1 Vss — 0.1xVbp \Y
Input leakage current I Vin=0VI0 55V — 0.1 1.0 A
(SCL, ADO, AD1)
1/0O leakage current ILo Vin=0Vto 5.5V (SDA) — 0.1 1.0 A
Low level output voltage VoL loL =3 mA Vss — 0.4 V
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B AC Electrical Characteristics

Table 8 Measurement Conditions

Input pulse voltage

Vit = 0.8xVpp, ViL = 0.2xXVbp

Input pulse rise/fall time

20 ns or less

Output reference voltage

Von = 0.7xVpp, VoL = 0.3xVbp

Output load

100 pF

Input voltage

0. SXVDD

I/0 reference voltage

[

O.7XVDD

\ O.SXVDD

0-2><VDD

Figure 8 AC Measurement I/O Waveform

Table 9
Ta = 25°C, Vss = 0 V unless otherwise specified)
Symbol Min. Typ. Max. Unit
Clock frequency fscL — — 400 kHz
Bus release time tsur 600 — — ns
Start condition hold time tHD.sTA 600 — — ns
Start condition setup time tsu.sta 600 — — ns
Stop condition setup time tsu.sto 600 — — ns
Data input hold time tHD.DAT 0 — — ns
Data input setup time tsu.DAT 100 — — ns
SCL clock time “L” tLow 1300 — — ns
SCL clock time “H” tHIGH 600 — — ns
SCL, SDA falling time tr — — 300 ns
— — 300 ns
SCL, SDA rising time tr "
— — 100072 ns
SDA output delay time taa 100 — 900 ns
SDA output hold time toH 50 — — ns
Address input hold time tHDAD — — ns
Address input setup time tsuap 0 — — ns
Noise suppression time t — — 50 ns

*1. fscL> 100 kHz
*2. fscL <100 kHz
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B Registers

1. Configuration of register

The S-5851A Series has a temperature register for reading temperature data, a configuration register to set operations
of the S-5851A Series and a pointer register that sets which register will operate Read/Write.

\4

Pointer register —

SDA €—P < Temperature register <

Interface circuit

SCL —» <D Configuration register [

Figure 11 Configuration of Register

2. Pointer register

The pointer register is an 8-bit register that sets which register will operate Read/Write. Write 00h in the pointer register
enables to Read the temperature register. Write 01h enables to Read/Write the configuration register. The value is 00h
after power-up/reset of the pointer register.

Users are not able to read the point register directly. When you are uncertain of the value in the pointer register,
designate the pointer register again.

MSB LSB

Figure 12 Configuration of Pointer Register
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3. Temperature register

The temperature register is a 12-bit Read-only register and stores the latest temperature data. To gain all data, Read 2

bytes. Its first 12 bits are temperature data and 0 is output in other bits. The temperature register outputs 0°C until the

first conversion has finished after power-up or reset.

First byte

Second byte

T11 T10 T9 T8 T7 T6 T5 T4
T3 T2 T1 TO 0 0 0 0
MSB LSB

Figure 13 Configuration of Temperature Register

The 12 bits T11 to TO show temperature. The highest bit of temperature data (T11) shows positive/negative in

temperature. Its resolution is 0.0625°C. Table 10 shows the typical temperature and temperature data.

It is unnecessary to receive all data in the temperature register. Users are able to finish transmission by inputting a

stop condition without sending an acknowledgment signal back from the master device, after Read the first byte in the

temperature register.

12

Table 10 Temperature Data

Temperature data
Temperature -
Binary system .
(°C) Hexadecimal
(T11-TO)
125 0111 1101 0000 7D0
100 0110 0100 0000 640
80 0101 0000 0000 500
75 0100 1011 0000 4B0
50 0011 0010 0000 320
25 0001 1001 0000 190
0.25 0000 0000 0100 004
0 0000 0000 0000 000
-0.25 1111 1111 1100 FFC
-25 1110 0111 0000 E70
—40 1101 1000 0000 D80
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4. Configuration register
The configuration register is an 8-bit Read/Write register, and stores bit which controls operations of the S-5851A
Series. The Read/Write operation can be performed from MSB. All bits are 0 after power-up/reset of this configuration
register. In case of rewriting bit data except SD, OS bits, the bit data will be omitted.

oS 0 0 0 0 0 0 SD

MSB LSB

Figure 14 Configuration Register

4.1 Shutdown mode (SD)
Write 1 in the shutdown mode bit (SD) in the configuration register stops the circuits except the serial interface, thus
enables to reduce power consumption. By this mode, current comsumption will decrease to 1 pA (typ.) or less. This
mode is valid after the current conversion.
By Write 0 in the shutdown mode bit (SD), the S-5851A Series returns to the normal status in which the S-5851A
Series continues updating temperature data. Users can always read the latest temperature data.

4.2 One-shot mode (OS)

The S-5851A Series features the one-shot temperature measure mode. In the shutdown mode, By Write 1 in the
one-shot mode bit (OS) in the configuration register, the S-5851A Series starts converting temperature that is done
only once. The S-5851A Series finishes updating data in the temperature register after this single temperature
conversion, the S-5851A Series returns to the shutdown mode again. When continuous temperature monitoring is
unnecessary, this mode reduces consumption power.

Write 1 in the one-shot mode bit (OS) in the normal status, the one-shot mode bit (OS) keeps 1 until the current
temperature data has finished updating. After this updating, the one-shot mode bit (OS) is set to 0 to indicate the
upload completion.

SlI Semiconductor Corporation 13
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B Operation

The S-5851A Series is a digital temperature sensor with 2-wire serial interface. By transmission using the SCL and SDA
pins, users are able to Read temperature data and set the various modes for the S-5851A Series. Connect a bypass
capacitor of 0.1 uF between the VDD and VSS pins for proper temperature data.

1. Start condition
A start condition starts by changing the SDA line from “H” to “L” while the SCL line is “H”.
All operations start with a start condition.

2. Stop condition
A stop condition starts by changing the SDA line from “L” to “H” while the SCL line is “H”.
During Read sequence if the S-5851A Series receives a stop condition, its Read operation is interrupted.

During Write sequence if the S-5851A Series receives a stop condition, the S-5851A Series finishes installing Write
data.

N /T N\ S

Start condition Stop condition

Figure 15 Start/Stop Conditions
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3. Data transmission
Data is transmitted by changing the SDA line while the SCL line is “L”.
If the SDA line changes while the SCL line is “H”, the S-5851A Series goes in the start or stop condition status.

SCL

Figure 16 Data Transmission Timing

4. Acknowledgment

Data is transmitted sequentially in 8-bit. Changing the SDA line to “L” indicates that the devices on the system bus
have received data, thus the devices send an acknowledgment signal back during the 9th clock of cycle.

scL — z
(Input to S-5851A Series)
1 8 9

M.

SDA «
(Output from master device)
)

«

Acknowledgment
output

SDA 2
(Output from S-5851A Series)

Start condition

Figure 17 Acknowledgment Output Timing
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5. Device addressing
To start the transmission, the master device on the system generates a start condition for the slave address. After that,
the master device transmits the 7-bit slave address and the 1-bit Read/Write instruction code to the SDA bus.
The higher 4 bits of the slave address are device code, and are fixed to “1001”.

The next 3 bits (A2, A1, AO) are used to select the devices on the system bus, and they are compared with the slave
address which is set beforehand by the address input pins (AD1, ADOQ). If the comparison result matches, the S-5851A
Series sends an acknowledgment signal back at the 9th clock of cycle. Table 11 shows the settings for the address
input pins (AD1, ADO) and the slave address.

The the S-5851A Series does not send an acknowledgment signal back unless the slave address matches.

Table 11 Settings for Address Input Pin and Slave Address

Settings for address input
. Slave address
pin
. , Device
AD1 pin ADO pin A2 | A1 AO
code

0 0 0 0 0
0 Open 0 0 1
0 1 0 1 0
1 0 1001 1 0|0
1 Open 1 0 1
1 1 1 1 0
Open 0 0 1 1
Open 1 1 1 1

- Slave address E ——

- Device code —

S-5851A 1 0 0 1 A2 A1 A0 R/W
Series

MSB LSB

Figure 18 Slave Address
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6. Configuration register’s Write operation

When the S-5851A Series receives the 7-bit slave address and the Read/Write instruction code “0” after receiving a
start condition, it generates an acknowledgment signal.

Next, it receives the 8-bit pointer register's data, and generates an acknowledgment signal. After receiving 8-bit Write
data, it rewrites data in the configuration register designated by user, and generates an acknowledgment signal. It
receives a stop condition so that the Write operation is finished.

S W
T R S
A | T
R DEVICE E 8
T ADDRESS POINTER REGISTER DATA
[] 1T 11
SDA LINE |_|1 0|0 1 |A2]A1]A0 0| |0 0000 O OH D7ID6|D5|D4ID3ID2|D1IDO
M LR A o
S s/ ¢C a a
B Bw K K K

Figure 19 Write Operation

7. Read operation

7.1 Read by register-designation
To read data in the register set by user arbitrarily, use this function Read by register designation.
Beforehand, do dummy write as follows to set the pointer register.
When the S-5851A Series receives 7-bit slave address and the Read/Write instruction code “0” after receiving a start
condition, it generates an acknowledgment signal.
Next, the S-5851A Series receives 8-bit pointer register's data and generates an acknowledgment signal. By these
operations, users can set the pointer register.
And the S-5851A Series receives 7-bit slave address and the Read/Write instruction code “1” after receiving a start
condition, it generates an acknowledgment signal.
8-bit data in the register designated by user will be output synchronizing with the SCL clock from the S-5851A
Series.
After these operations, the master device sends a stop condition not outputting an acknowledgment signal so that
the Read operation is finished.

w
S R 3 R ACKfrom NO ACK from S
A | A E Master Device Master Device T
f DEVICE 7 A DEVICE o
R ADDRESS g POINTERREGISTER <~ ADDRESS [ DATA DATA P
T [ 1 IHRRERN IR
110 yrpele| [o o o000 t] 00| 1 js2atpofe| [ririo o8 7 Te TS T4l T3 T2 T 0,0 0 0 0
M LR A A M LR A A
S s/ c c s S/C c
B B K K B B K K
| |
|
DUMMY WRITE

Figure 20 When Reading Temperature Register
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‘Q’ S NO ACK from
| T E Master Device
DEVICE T A DEVICE A
ADDRESS g POINTERREGISTER &  ADDRESS 5 DATA

—_

S
T
A
R
T
SDA
LINE I_I1 °|°

1 I [
A2|A1IA00 00000001 1 001A2lA1A01 03,0 000 003D

1 Soo0

M LR A A M LRA
S s/ c c s s/ cC
B Bw K B Bw K

l |

I
DUMMY WRITE

Figure 21 When Reading Configuration Register

7.2 Current Register Read
The S-5851A Series maintains values of the pointer register’s data that is accessed by the S-5851A Series most
recently in both Read and Write. As long as the master device recognizes values of the pointer's data, users can
read current data in the pointer register without designation. This is current register read.
In case that the S-5851A Series’s pointer register is indicating the temperature register, the S-5851A Series receives
7-bit slave address and the Read/Write instruction code “1” after receiving a start condition, it generates an
acknowledgment signal.
Next, the first byte data in the temperature register will be output from the S-5851A Series synchronizing with the
SCL clock. After that, the master device outputs an acknowledgment signal, the S-5851A Series outputs 4 bits from
MSB of the second byte in the temperature register, and 4 bits from LSB are zero.
After these operations, the master device sends a stop condition so that the Read operation is finished.

3 R ACKfrom s
A E Master Device T
R DEVICE A 0
T ADDRESS DATA DATA P
SDA |_|1 0|0 1A2IA1IA01 T11IT10|T9|T8|T7IT6IT5|T4 T3|T2IT1ITO|0 000
LINE | L 111111 L 111
M LR A A
S S/ C C
B Bw K K
Figure 22 Current Register Read

8. General call
After 2-wire interface general call (0000000), the S-5851A Series sends back an acknowledgment signal when the 8th
bit is set to 0. And when the second byte is 00000100, the S-5851A Series reinstalls the status of the ADO and AD1
pins and sends back an acknowledgment signal without resetting the inside status. But when the second byte is
00000110, the S-5851A Series resets its inside all, and goes back itself to the status immediately after power-up.

18 SlI Semiconductor Corporation
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S-5851A Series

B Operation during the Low Power Supply Voltage

The S-5851A Series has a low power supply voltage detection circuit, stops the interface circuit when the power supply

voltage drops to the level of the detection voltage or less. The detection voltage is 1.9 V typ., the release voltage is 2.0 V

typ.

Power supply voltage

Detection voltage
1.9V typ.

!
H

Reset internal circuit
Interface circuit stops

~
>

Release voltage
2.0V typ.

Figure 23 Operation during the Low Power Supply Voltage

B How to Reset S-5851A Series

Which status the S-5851A Series is in, users can reset the S-5851A Series externally by following two ways.

o Set the power supply voltage at 0 V once in order to get it back to the range of operating voltage again. Have a period at

least 10 ms or more to set the power supply voltage at 0 V.
¢ Release the bus, after that, do the reset instruction for general call.

First, input a start condition and send the 9 clocks (dummy clock) to the SCL line. During this, set the master device to

input “H” to the SDA line. By this operation the S-5851A Series stops outputting an acknowledgment signal or outputting

data, then input a start condition and a stop condition.

After that, send a general call (0000000) and send 0O as the 8th bit. And send 00000110 as the second byte.

Consequently, the S-5851A Series resets its inside status.

| Startconditon : Start | Stop :
— —>'e——— Dummyclock ——le— N - . i
| ' ! condition ) condition |
K 2 J 8 9] ! ! !
SCL | : ; : T —
1 : \\ ! : 1
SDA | : »
Output from ! ! X d '
master device ' ' ' '
Figure 24 How to Release Bus
Sl1l Semiconductor Corporation 19
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B Precaution

20

Set a bypass capacitor of approx. 0.1 uF between VDD and VSS pins, nearest to the IC for stabilization.

The application conditions for the input voltage, output voltage, and load current should not exceed the package power
dissipation.

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

SlI Semiconductor Corporation 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.

Sll Semiconductor Corporation
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B Characteristics (Typical Data)

1. Current consumption at operation (lpp1) —

2. Current consumption at shutdown (lpps) —
Temperature

Temperature
55 5.0
> 1] 35
/VDD =5V 4.0
45 3.0
< <25
40
= 05 =20 Voo =27 V7]
o i 1 _I —
2 1 Vop=2.7V 840 Voo =5V
0.5
25 0
-40-25 0 25 50 75 100 125 -40-25 0 25 50 75 100 125
Ta [°C] Ta [°C]
3. Temperature accuracy (Taac) — 4. Temperature update time (tcnv) —
Temperature Temperature
20 500
450
1.0
5 - . 400 Vob =5V —
. 0.0 ’/-’ 2 150
9 = > ===—4-\===
e Z 300
1.0 - Voo =27V
3 typical units 250
20 L L 200
-40-25 0 25 50 75 100 125 -40-25 0 25 50 75 100 125

Ta [°C] Ta [°C]

5. Current consumption at serial bus active (Ibpz) — Clock frequency

100 T
Ta = 25°C
80 LN
_ Ta = 125°C ’f
g40 |
Ta = -40°C
20
0
1 10 100 1000
fscL [kHz]
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1. 5 RN —UDEISERE L TL S0 (0.25 mm min. /0.30 mm typ.).
X2, Ry r—SHhRIZS Y KRB —VEEIFANT < EE L (1.30 mm ~ 1.40 mm),

FE 1
2.

3.
4,

NRyTr—OE—IFHIETIZVLIHMRBICNDFHRLZEE LENTLESL,
NYFT—CTOEBEDYILE—LORA MR EDEHRES Y FNNE2—2UFREH 50.03 mm
LFICLTL S,

TRV A XEBAMBIES Y FNREA—2DEAhETLESL,

HMIE "SNTRyyr—UFRDFSE” #8BLTLESLY,

1. Pay attention to the land pattern width (0.25 mm min. / 0.30 mm typ.).
2. Do not widen the land pattern to the center of the package ( 1.30 mm ~ 1.40 mm ).

Caution

1. Do not do silkscreen printing and solder printing under the mold resin of the package.

2. The thickness of the solder resist on the wire pattern under the package should be 0.03 mm
or less from the land pattern surface.

3. Match the mask aperture size and aperture position with the land pattern.

4. Refer to "SNT Package User's Guide" for details.

1. IETERAERAITEE (0.25 mm min. / 0.30 mm typ.).
%2, EMEE & E BEAER (1.30 mm ~ 1.40 mm),

R
2.
3.
4.

ENEMBEEH RN TEEIRIZLM, 185,

EHET. AL LEBEEE (MWEREXREE) iBEHILE 0.03 mm BLTF.
HEBFORTMFOLAE ESBEEXTF.

HMPAIESE "SNT HENREAEE".

SNT-6A-A
TITLE -Land Recommendation
No. PG006-A-L-SD-4.1
= No. PG006-A-L-SD-4.1
SCALE
UNIT mm
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Feed direction

No. MP006-A-C-SD-3.1

TITLE SOT236-A-Carrier Tape

No. MP006-A-C-SD-3.1

SCALE

UNIT mm
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TITLE SOT236-A-Reel
No. MPO006-A-R-SD-2.1
SCALE QTY 3,000
UNIT mm
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Disclaimers (Handling Precautions)

1. All the information described herein (product data, specifications, figures, tables, programs, algorithms and
application circuit examples, etc.) is current as of publishing date of this document and is subject to change without
notice.

2. The circuit examples and the usages described herein are for reference only, and do not guarantee the success of
any specific mass-production design.
SlI Semiconductor Corporation is not responsible for damages caused by the reasons other than the products or
infringement of third-party intellectual property rights and any other rights due to the use of the information described
herein.

3. Sl Semiconductor Corporation is not responsible for damages caused by the incorrect information described herein.

Take care to use the products described herein within their specified ranges. Pay special attention to the absolute
maximum ratings, operation voltage range and electrical characteristics, etc.

SlI Semiconductor Corporation is not responsible for damages caused by failures and/or accidents, etc. that occur
due to the use of products outside their specified ranges.

5. When using the products described herein, confirm their applications, and the laws and regulations of the region or
country where they are used and verify suitability, safety and other factors for the intended use.

6. When exporting the products described herein, comply with the Foreign Exchange and Foreign Trade Act and all
other export-related laws, and follow the required procedures.

7. The products described herein must not be used or provided (exported) for the purposes of the development of
weapons of mass destruction or military use. Sl Semiconductor Corporation is not responsible for any provision
(export) to those whose purpose is to develop, manufacture, use or store nuclear, biological or chemical weapons,
missiles, or other military use.

8. The products described herein are not designed to be used as part of any device or equipment that may affect the
human body, human life, or assets (such as medical equipment, disaster prevention systems, security systems,
combustion control systems, infrastructure control systems, vehicle equipment, traffic systems, in-vehicle equipment,
aviation equipment, aerospace equipment, and nuclear-related equipment), excluding when specified for in-vehicle
use or other uses. Do not use those products without the prior written permission of SIl Semiconductor Corporation.
Especially, the products described herein cannot be used for life support devices, devices implanted in the human
body and devices that directly affect human life, etc.

Prior consultation with our sales office is required when considering the above uses.
SlI Semiconductor Corporation is not responsible for damages caused by unauthorized or unspecified use of our
products.

9. Semiconductor products may fail or malfunction with some probability.
The user of these products should therefore take responsibility to give thorough consideration to safety design
including redundancy, fire spread prevention measures, and malfunction prevention to prevent accidents causing
injury or death, fires and social damage, etc. that may ensue from the products' failure or malfunction.
The entire system must be sufficiently evaluated and applied on customer's own responsibility.

10. The products described herein are not designed to be radiation-proof. The necessary radiation measures should be
taken in the product design by the customer depending on the intended use.

11. The products described herein do not affect human health under normal use. However, they contain chemical
substances and heavy metals and should therefore not be put in the mouth. The fracture surfaces of wafers and chips
may be sharp. Take care when handling these with the bare hands to prevent injuries, etc.

12. When disposing of the products described herein, comply with the laws and ordinances of the country or region where
they are used.

13. The information described herein contains copyright information and know-how of SII Semiconductor Corporation.
The information described herein does not convey any license under any intellectual property rights or any other
rights belonging to SII Semiconductor Corporation or a third party. Reproduction or copying of the information
described herein for the purpose of disclosing it to a third-party without the express permission of Sll Semiconductor
Corporation is strictly prohibited.

14. For more details on the information described herein, contact our sales office.
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