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ALPS product No.
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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.

3 HMAD R
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/VIN
- 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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4 STRUCTURE FPC

O «— Frame(Steal)

«— Rubber Spring(Silicone)

Force sensor

«— Force sensor on FPC

Knobs for receiving pressure
Diaphragm

«— Case(Plastic)

Piezo element
5 OPERATING PRINCIPLE

*Please push by the flat one
that is wid an the case.

If the overforce is applied to the sensor,
the force is limited by the case.

Eorce sensor Counterforce Case

|
a

a

(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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6 BLOCK DIAGRAM
O No2:V1i
O  Nol:\vdd
No3 : V2
O  No4:GND
i F&5/Pin No. |528/Name HERE/Function
Nol vdd EiR/Supply Voltage
No2 V1 +H A1ES/Output(+)
No3 V2 -tH 711§ 5 /Output(-)
No4 GND GND
*Qutput = V1-V2
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7 FULL VIEW
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iHF2&2/Pin No. | i&8&/Name #HBe/Function
Nol vdd EiR/Supply Voltage
No2 V1 +H H{E B /Output(+)
No3 V2 -t 711§ /Output(-)
No4 GND GND

*Qutput = V1-V2

Recommended connector

Maker: KYOCERA Connector Products Corporation
(http://Aww.kyocera-connector.com/en/prdct/list/fpcffc/6277-series/)

Product No: 6277 series(4pad). 0.5mmPitch
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8 FLEX SPECIFICATION
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9. HESE[E R
Recommended circuit

9-1. 7+ a4 EE&H

Example circuit for analog output.

<

Vce

Sensor

vi
T ¢ V2

GND

#Z{E Recommended value

BIREX
Source Voltage vee V] 3.3
AR - o 2
E7YT - AD623
Instrumentation amplifier
IR BRI
Gain adjustment Resistance RG [k 1.3
Aoy REER
Offset adjustment Resistance R1 [k 100
R2 [kQ] 3.0
avTUY
Capasitance c [uF] 0.1
Sensitivity Sens [mVIN] (952)
2% Reference
b FES Gain=( 1+ 100kQ/RG)
47+tvk  Offset voltage = R2/(R1+R2) * Vce
HAh OUTPUT = Gain*Vin + Offset voltage
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9-2. TURILEIERHI
Example circuit for digital output.
[1 Sensor use]
Avdd
LP38690DT-1.8
IN OUT__ o
GND
Sensof vdd y1 Dvdd Avdd
Vi |
GND Pl
V2 Gl —
N1 SDA
. L ALPS
C— C— original
ASIC >
SCL
V2
P2
G2
N2
@ ° ° DC'SND A%ND
GND
2 Alps original ASIC is supplied if there is a request.
#2{E Recommended value
7HaJERERE
Analog Source Voltage Avdd V] 2.4-3.6
TORIIWERER
Digital Source Voltage bvad V] 1.7~Avdd
L¥al—% - LP38690DT-1.8
Regulator
AvTY C [UF] 0.1
Capasitance
R
Sensitivity Sens | [Count/N] (1150)
DT E Frng [N] 0~3.0
Force range
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[2 Sensor use]
Avdd
LP38690DT-1.8
IN OUT| o
GND
V1 pg
N1 SDA
. L ALPS
C— C— original
ASIC >
Sensor? vdd |, , SCL
Vi P2
GND
G2
V2 N2
DGND AGND
@ ® ® v
GND
2 Alps original ASIC is supplied if there is a request.
#2{E Recommended value
7HaJERERE
Analog Source Voltage Avdd V] 2.4-3.6
FOILBRBE
Digital Source Voltage bvad V] 1.7~Avdd
L¥al—% - LP38690DT-1.8
Regulator
AvTY C [UF] 0.1
Capasitance
&
E_E . Sens [Count/N] (1150)
Sensitivity
DT E Frng [N] 0~3.0
Force range
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10. 5T 75 %A

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.

Force Sensor

Force gaug

=q '

Force gauge
IMADA Co. Ltd.)

DC power supply unit

PAR - 3

S
£
Sus plate = “““
T Q_ “

S .

O

o

‘Es ‘$"

£

% ““‘¢$

2 3

Force-gauge Output [N]
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11.ER
Electrical specifications
ltem Symbol Unit. . Specification Notes
min. [ Typ. | max.
BAEH Absolute Maximum Ratings
Y =R o
ERTREE Viim V] - ; 4.0
Absolute limits supply voltage
o+ iET ER
: n.ﬁﬂ;}*jj . FIm [N] 200 - - 200N, 0.8msec
Dynamic impact resistance
N=N--3
R L Tstr [°C] -40 - +85
Storage temperature
ESDIfit £
EsD HBM V] 1000 - -
En 1-5N,5Hz,
Durability Drbl [Cycles] 1000k - - sine cunve
fEA%&# Operating conditions
AT 2 &1 3
B fE 7 B A0 Frng N 0 _ ;
Force range
[EERCL=E)
RiREE vdd V] 1.5 - 3.6
Supply voltage
8
SR Topr [°C] -20 - +70
Operating temperature
E &MLk Electrical specifications (T=25°C)
BE
Jh . Sens [MV/VIN] 2.7 3.7 4.7
Sensitivity
J=7)T4— . 0
- - *ES:Full
Linearity Lin [%FS] (3.0 FS:Full Span
FI7tvhERE
Null Offset Vo mvViV] 8 4 0
PUPPZ
Bridge Resistance Rbrg [k 45 55 6.5
-

Output [mV]

Linear fitting curve :

[Output] = [Force] x [Vdd] x a + [Vdd] x B

*Sensitivity : a
*Null Offset : B
*Linearity : (A+B)/FS x 100

Force [N]
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12. B R

Packing specification

12-1. LA 4%
Tray specification

185

183

140=14%F10

N

1

S
bt =b=b=b=t=b=b=b=b=b=b=b=0
— — S il il o i ol 5

Nl

P RURORO= =D RUROO=O=ORORO=0=

1683
140=FxP20

*120pcs / Tray

,:Iﬂﬂa—}—’ l' S TS Yl Yol Vol Yl il Y Sl Vil Tl Ty l'_l_t

T )
rhEneR [ RLE T
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12-2. \LLDBEHER

Stacking of the tray

<Fig.1>

Trya Number

Trya Number

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.3>

<Fig.2>
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12-3. {HEfE
Packing box

| ®Air cushion

- 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.

| ®Tape |

230

~F [ Gabe

| | @Barcode label |
@®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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13. LEGAL DISCLAIMER

1.

BRSO EEEERICEYRFISNTOSIRBOEHE CFRLTIE. RIEREZEFO L.
WHEIGH A FiEFT Lo TS,

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.

BEEARXETOFORMAFFHEMTE, SRRKZ—UEALGZNTZSUY,
Fl=. ZRBRMICENOAZR - BEMTHEASNIEENIHDHEAN-FAR-EAFALLHA
E—UftiELL TS,

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.

AR BFICHEEEELTWVELWAEY, KRE AV, RE. E7HEH. FHsss. &5
B, TIa—XAAUMERED—MREFHBAICH. ESN-EDTT,
LEzAWEL T, BFAHIHEERSR. FH-MEETETICHOIDOIMRFORETIE—)]
FERLALNTEELY,

LEREOFERZIEDORARLUNT, EEESR. BHILEER. BIXEE. BREAKKREOSED
RN EHEMELELT IR TOIFEADKRIE., B EERLZ TRV D,
FEEYrTCO+RHEEEHEDEREZITO>TCW W -LT, Jz—IILt—TJ%K:H. RiE
. TUREIRR. SRBIMERHLL AT, R REHAF DLV TORERREFTZHRTTHK
=&Y,

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.

BEHEMLCHMUNDEGZEZEHRICCEASNDERIL. FRINITEAANTHHIZEL,

Before using products which were not specifically designed for use in automotive applications,
please contact an Alps sales representative.
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