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1. Overview
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- 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.

2. Features
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-Small Footprint and Low Profile

User design flexibility by small package.
-High Sensitivity and Good Linearity.

Precisely detect micro force less than 0.01 N.
-High Durability.

No characteristics change after 1 million cycles.
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3. Design guide
3-1 Precautions

*Please don’t apply the static force and the impact force of max load rating
or more to this sensor.

*Must be pressed with a metal plate.
Recommendation: SUS440C,t=0.2mm
* Characteristic abnormality may occur when using resin type like plastic.

*1 :Note) Please refer to the data sheet for the max load rating of the force sensor.

F < Max load rating*1

*Please don’t apply force at an angle to the sensor.

*The dust such as sand must not enter.
*Something that corrode solder must not enter.

Solder corrosion
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3-2 Design guide for Stylus-pen

Pre-tension < 8[N]

Stopper

Metal plate

Spring Force Sensor

>This structure detects load force of pen tip as opposite direction.
>Therefore impact stress doesn’t apply directly to the sensor projection.

>Spring is recommended below.
Coil spring

>Displacement is limited to X[mm] by the stopper.

>Limit the impact force applied to the sensor by the stopper.
Recommendation) Limit force : F < 8[N]
Spring constant : KIN/mm] , Displacement : X[mm]
F = kX < 8[N]
Pre-tension - F > O[N]

>Metal plate is recommended stainless steel.
e.g.) Metal plate : SUS440C

>The output of sensor is changed as below figures.

Sensor Output[mV

Load Force[N]
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3-3 Design guide for switch

Pushing plate Rubber dome
X
T Stopper
Holding plate
Main Board

FPC with or Bottom of Housing
reinforcing plate Force sensor = vjetal plate
Normal state Applied pushing force

>This structure is suitable for switch applications.

>The force pushed by the Pushing plate is transmitted to the force sensor via the rubber dome
and is received by the metal plate.

>Therefore, shock are absorbed.

>Rubber dome is recommended hard rubber.
e.g.) Shore A 70 (ISO 7619-1)

>Metal plate is recommended stainless steel.
e.g.) Metal plate : SUS440C

>The holding plate is not indispensable
when the Force sensor and the Rubber dome can be held by a pushing plate or the like.

>Displacement is limited to X[mm] by the stopper.
Recommendation) Rubber dome spring constant : k[IN/mm] ,
Displacement : X[mm]
F = kX < Max load rating

>Do not apply large impact directly to the pushing plate.
Although there is a rubber dome,
the knob of the force sensor may be damaged.
Kinetic energy (1/2 m-v~2) < 20 g-m/sec”"2
X Reference value (Not a guaranteed value)
If a further impact is applied,

I A
an additional shock absorbing mechanism is required. m




Force Sensor

/ZLPS/LPINE Rov.2.2

HSFPARO series application note Apr/8/2019

3-4 Design guide for main board mounting

Pre-tension+Load Force Pushing plate

Metal plate

Stopper
;7

Force sensor

AN

Main board

Spring parts
(e.g. Rubber)

Cross section

>This is an example of mounting the force sensor on the main board.
>The force pushed by the pressing plate is transmitted to the force sensor and is received
by the main board and the spring part.

>|f there is no metal plate, the force sensor knob may pierce the push plate
and the output may malfunction.

>Displacement is limited by the stopper.
Recommendation) Spring pates constant : K[N/mm]
Displacement : X[mm]
F = kX < Max load rating

>|n order to absorb parts and assembly errors, Spring parts and Pre-tension are necessary.
Recommendation)Limit force : F < 8[N]
Load Force:f1[N],

Pre-tension:f2[N]
F = f1+f2 < 8[N]

>Do not apply large impact directly to the pushing plate.
If in case of the force sensor's knob is damaged,
some kind of shock absorbing mechanism is necessary.
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4. Legal disclaimer

The information provided herein is only meant as a guide. Our company provides no warranty or
guarantee with respect to the information or use thereof, express or implied, by law or otherwise.
Our company specifically disclaims any and all implied warranties of merchantability,
noninfringement, and fitness for a particular purpose.

Our company does not represent or guarantee that the use of this information will not cause
disruptions, that errors will be eliminated, or that this information will meet your requirements.
Use of the information provided herein is made entirely at your own risk.

Our company shall not be liable for any damages arising out of the use of the information
provided herein, whether special, indirect, intentional, punitive, incidental, derivative, inevitable
damage, loss of business interest or loss to business of a third party, whether based in contract
or tort, even if informed of the possibility of such damage, and regardless of legal theory.

Our company shall not be obliged to exam whether or not the use of the information is any
infringement of any patent of a third party.
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5. Notes concerning patent
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Except for the structure of this product, our company will not indemnify, defend and hold
harmless you from and against any third party’s intellectual properties rights such as
patents even if examples of use for this product are shown in this documents, you

shall do patent clearance search for your product incorporating this product.




