
DOCUMENT No. : HSFPAR303A

1. 弊社製品番号 HSFPAR303A

   ALPS product No.

2. 製品概要

   General description

3.製品の特徴

Feature  - Small Unit size

Unit size : 4.0mm x 2.6mm x 2.06mmt

 - Supply Voltage

1.5 ~ 3.6V

 - Measurement Range

7N

 - High Sensitivity

3.7mV/V/N

 - Good Linearity

< 3%FS

 - High Durability

 No characteristics change after 1 million cycles.

 - High impact resistance

 This sensor can withstand the impact force of up to 200N.
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本製品は、シリコンダイアフラム上にピエゾ抵抗が形成されており、荷重が加わるとダイ
アフラムが撓むことでピエゾ抵抗に応力が発生し、抵抗率が変化するピエゾ抵抗効果を
利用した荷重センサ。

・This product is a force sensor using effect of piezo resistive bridge circuit formed on silicon

  diaphragm.

・Piezo resistance is changed according to strain by applying force to the diaphragm.
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4 STRUCTURE

5 OPERATING PRINCIPLE

If the overforce is applied to the sensor,

the force is limited by the case.

(1) Diaphragm is strained by counterfore.

(2) Resistance of Piezo element on the diaphragm is changed 

(3) Differential voltage is outputted in response to the force change.
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Frame(Steal)

Rubber Spring(Silicone)

Case(Plastic)

Force sensor on FPC

Knobs for receiving pressure

Force sensor

FPC
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Case

Rubber spring

Force sensor

*Please push by the flat one
that is wider than the case. 

Counterforce

Diaphragm

Piezo element
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6 BLOCK DIAGRAM

*Output = V1-V2
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端子番号/Pin No. 記号/Name

No4 GND GND

No2 V1 +出力信号/Output(+)

No3

DATE APPD.SYMB. CHANGE RECORD CHKD. DSGD.

V2 -出力信号/Output(-)

機能/Function

No1 Vdd 電源/Supply Voltage

ALPS ELECTRIC CO.,LTD.

No1 : Vdd

No3 : V2

No4 : GND 

No2 : V1

0



7 FULL VIEW

*Output = V1-V2

Recommended connector

Maker：KYOCERA Connector Products Corporation

(http://www.kyocera-connector.com/en/prdct/list/fpcffc/6277-series/)

Product No：6277 series(4pad)、0.5mmPitch
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端子番号/Pin No. 機能/Function記号/Name

電源/Supply Voltage
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( 11.8 )

4.0 ±0.1

2.6 ±0.1

2.057 ±0.1

0.30 ±0.06

2.65 ±0.3

3.5 MIN

No1

No2

No3

No4

2.0

0.1 ±0.1

3.9 ±0.3

0.20 ±0.03



8 FLEX SPECIFICATION
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9. 推奨回路

    Recommended circuit

9-1. アナログ回路例

    Example circuit for analog output.

推奨値   Recommended value

参考  Reference

増幅率 Gain = (  1 +  100kΩ / RG )

オフセット Offset voltage =   R2 / ( R1+R2 ) * Vcc

出力 OUTPUT = Gain*Vin + Offset voltage
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コンデンサ
C [uF] 0.1

Capasitance

感度
Sens [mV/N] ( 952 )

Sensitivity

オフセット調整抵抗
R1 [kΩ] 10.0

Offset adjustment Resistance
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電源電圧
Vcc [V] 3.3

Source Voltage

計装アンプ

Instrumentation amplifier

増幅率調整抵抗
RG [kΩ]

Gain adjustment Resistance

- AD623

1.3

R2 [kΩ] 3.0
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OUTPUT

+VS

REF

-VS

RG

RG

Vdd

V1

V2

GND

GND

Vcc

C

R1

R2

AD623Sensor

RG

 GND

Vout



9-2. デジタル回路例

    Example circuit for digital output.

[1 Sensor use]

※　Alps original ASIC is supplied if there is a request.

推奨値   Recommended value
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アナログ電源電圧
AVdd [V] 2.4~3.6

Analog Source Voltage

レギュレータ

デジタル電源電圧
DVdd [V]
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-

1.7~AVdd
Digital Source Voltage

C

Regulator

コンデンサ

Capasitance

Force range

感度

Sensitivity

動作荷重範囲

[Count/N] ( 1150 )
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Sensor

IN  OUT
GND

ALPS 
original
ASIC

AVdd

GND

C C

LP38690DT-1.8

Vdd

V1

GND

V2

DVdd AVdd

SDA

SCL

DGND AGND

V2

P2

G2

N2

V1

P1

G1

N1



[2 Sensor use]

※　Alps original ASIC is supplied if there is a request.

推奨値   Recommended value
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Force range

感度
Sens [Count/N] ( 1150 )

Sensitivity

動作荷重範囲

DSGD.SYMB. CHANGE RECORD DATE APPD. CHKD.

AVdd [V] 2.4~3.6
Analog Source Voltage

- LP38690DT-1.8

0.1

Frng [N] 0~3.0

C [uF]
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DVdd [V] 1.7~AVdd

Digital Source Voltage

レギュレータ
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コンデンサ
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Sensor2

Sensor1

IN  OUT
GND

ALPS
original

ASIC

AVdd

GND

C C

LP38690DT-1.8

Vdd

V1

GND

V2

Vdd

V1

GND

V2

DVdd AVdd

SDA

SCL

DGND AGND

V2

P2

G2

N2

V1

P1

G1

N1



10. 評価方法例

   Evaluation example

Notes

・When the gauge is touched to the sensor,

  it does slowly.

・The gauge is vertically touched to the sensor.

・Force more than the maximum ratings is not added.
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Multi-meter

DC power supply unit

Force gauge
(IMADA Co., Ltd.)

GND Vdd

V1

V2

Force-gauge Output [N]
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Force sensor UNIT

Sus plate

Force gauge

Force Sensor



11.電気特性
 Electrical specifications

使用条件　Operating conditions

電気的仕様　Electrical specifications  (T=25ºC)
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Unit.
NotesSpecification

Vlim [V] 4.0

Symbol

- -

min.
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200N, 0.8msec- -Flm

オフセット電圧

[N]
耐衝撃力

Dynamic impact resistance

Typ. max.

Storage temperature

寿命

+85

Durability

定格電源電圧

Absolute limits supply voltage

200

HBM -

-

Topr [ºC]

Drbl

Lin [%FS]

Operating temperature

動作温度範囲

Sens [mV/V/N]

Linearity

リニアリティー

Null Offset

Sensitivity

感度

V0 [mV/V]

Bridge Resistance

ブリッジ抵抗
Rbrg

Supplｙ　voltage

電源電圧

Force range

[V]

保存温度範囲

ESD耐圧

ESD

動作荷重範囲

[V]

[Cycles]

2017-02-24

Tstr [ºC]

Frng [N] 0

Vdd

1000

-40

1-5N,5Hz,

sine curve
-

3.6

-

-1000k

3.7

--20 +70

7-

1.5 -

*FS:Full Span- - (3.0)

2.7 4.7

-4 0

[kΩ] 4.5 5.5 6.5

-8
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*Null Offset : β

Linear fitting curve : 
[Output] = [Force] x [Vdd] x α + [Vdd] x β

Force [N]

O
u
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u

t 
[m

V
]

A

B

FS

*Linearity : (A+B)/FS x 100

*Sensitivity : α



12. 梱包仕様

    Packing specification

12-1. トレイ仕様

    Tray specification

* 120pcs / Tray
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Tray Number



12-2. トレイの積み重ね

    Stacking of the tray

<Fig.1>

・Tray is stacked in upside down alternately.<Fig.1>

・Stacking of the tray is up to 26 trays (25trays + Cover) and taped it. (3000pcs Max)   <Fig.2>

・It is placed in ESD bag. <Fig.3>

<Fig.2> <Fig.3>
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Trya Number

②Tape

③ESD bag

Trya Number



12-3. 梱包箱

    Packing box

・This product is packed by tape wrapping (3,000 pcs/bag).

・The barcode label is put on each bag.

・2 bags are put in 1 carton (max.6,000pcs/carton)

・The cushion is stored in the top and bottom of the carton.

-----------------------------------------------------------------------------------------------------------------------------------

●Recommended storage condition ●Damp-proof packing

MSL1 None

●Stacking height of carton ●Minimum Order Quantity、Standard Packing Quantity

Maximum 5cartons 3,000 pcs

-----------------------------------------------------------------------------------------------------------------------------------
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⑤Air cushion

⑤Air cushion

⑥Carton

⑦Label

⑧Tape

230

210 210

④Barcode label



13. LEGAL DISCLAIMER

1. 国内外の輸出関連法規により規制されている製品の輸出に際しては、同法規を遵守の上、
必要な許可、手続き等をとってください。

2. 軍事用途又はテロ等の反社会活動目的では、当製品を一切使用しないでください。
また、最終的にそれら用途・目的で使用されるおそれがある法人・団体・個人等へも当製品
を一切供給しないでください。

3. 当製品は、特に用途を指定していないかぎり、本来、AV、家電、事務機、情報機器、通信
機器、アミューズメント機器等の一般電子機器用に設計、製造されたものです。
したがいまして、原子力制御機器、宇宙・航空機で運行にかかわる機器等の用途では一切
使用しないでください。
上記の使用禁止の用途以外で、医療機器、防犯機器、防災機器、海底用機器等の高度の
安全性・信頼性を必要とする機器でのご使用の際は、弊社営業担当迄ご相談いただくか、
またはセットでの十分な適合性の確認を行っていただいた上で、フェールセーフ設計、保護
回路、冗長回路、誤動作防止設計、延焼対策設計等のセットでの安全対策設計を設けてく
ださい。

4. 車載対応製品以外の製品を車載用にご使用される場合は、事前に弊社へご相談ください。
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For the export of products which are controlled items subject to foreign and domestic export

laws and regulations, you must obtain approval and/or follow the formalities of such laws and

regulations.

Products must not be used for military and/or antisocial purposes such as terrorism, and shall

not be supplied to any party intending to use the products for such purposes.

Unless provided otherwise, the products have been designed and manufactured for

application to equipment and devices which are sold to end-users in the market, such as AV

(audio visual) equipment, home electric equipment, office and commercial electronic

equipment, information and communication equipment or amusement equipment.  The

products are not intended for use in, and must not be used for, any application of nuclear

equipment, driving control equipment for aerospace or any other unauthorized use.

With the exception of the above mentioned banned applications, for applications involving high

levels of safety and liability such as medical equipment, burglar alarm equipment, disaster

prevention equipment and undersea equipment, please contact an Alps sales representative

and/or evaluate the total system on the applicability. Also, implement a fail-safe design,

protection circuit, redundant circuit, malfunction protection and/or fire protection into the

complete system for safety and reliability of the total system.

Before using products which were not specifically designed for use in automotive applications,

please contact an Alps sales representative.

ALPS ELECTRIC CO.,LTD.


