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HSFPARO04A ALPSALPINE

72'_7st’yﬂ'— Tj_l:l,jm 73’5!47’ extends your senses
Force Sensor Analog Output Type

1. Feature and Overview $5EEHIE

- RE G, YUAVEAPI5LECETVERIEASNTS
N, FENMDBEAA P IS LB ETCETY TS AN
REL BRENECISEIVERDREFRALZRER
Y,

- 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.

0.40mm
- INRMEE T,

PKGHA XWINSCAR-AZE OBV, A BE G
THAVICH G HEFT

- Small Footprint and Low Profile
User design flexibility by small package.

Figure-1 overview

- BRENSC ERECENET,
0.0INLAILDINSIIIE ADDIRH RTRETY

- High Sensitivity and Good Linearity
Precisely detect micro force less than 0.01 N.

- [EREMICENET,

1005 EIDF ERERL T, FHEOEILBIENFE,
- High Durability

No characteristics change after 1 million cycles.

2. Target Applications =4y NPTV —3Y

HSFPAROO4A(S . ETVEMARF AL, SHEEQHR ERHOLHICHRESNTNS

HSFPRAOO4A is designed to detect the applied force for high accuracy using Piezo resintance.
- ZAR45ARY  Stylus Pen
- ZAFA=DILDAMYF Swith without stroke
- B/  Infusion pump

COXEFFEGRICBIFT,
This document is written in both Japanese and English.
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3. Sensor structure and measurement principle TV Y DIE&EEE/E/REE

Figure-2 sensor package and sensor element

1
1 Piezo |
Vout2 ielement: i Vout2 Vdd

Lo AU

. o
A

IB DII B:Down §4 D:Down

lc

DR e

GND Vout1

GND Vout1

Figure-3 sensor structure

Force (N)
P
ellgri%nt @
|

Diaphragm

Figure-4 measurement principle

() A7 77 L0 DD D AIEENV T HET
(1) Diaphragm is strained by getting force from outside.
(2) 34Y 75 LDVT HEREZ(THET. A1 VI5 L LEOETIVIRI R FOERH
ENNET,
(2) Resistance of Piezo element on the diaphragm is changed

by getting the strain diaphragm deformation
() AOKRESPEALICGLE7FOTBENE hehFT,

(Vout=Vout1-Vout2)
(3) Analog voltage is outputted in response to the force change.
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4. Functional block diagram #8E7OvDVE

No1 Vdd
% &2 /Pin No.| 52 2/Name BEHE/Function
No2 V2 No1 vdd Ei&/Supply Voltage
No2 V2 -tH 711EH/Output(-)
No3 GND No3 GND GND
No4 V1 +H 71{E5/Output(+)
° No4 V1 *Output = V1-V2

Figure-5 block diagram
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5. Recommended circuit HEZZ[A]ER

5.1. Example circuit for analog output 77304 [8] i&45l

=<

Vac

Sensor

= gg

%m
o

GND
Figure-6 analog circuit example
#42{E Recommended value

EE‘;I\EE‘E
RRE Ve V] 3.3
Power voltage
AD623 ™
SET7VT AD8237 ™
Instrumentation amplifier - AD8420 ™
INA317 ™
INA333 ™
tanE R R AR R
| ERERRER RG kQ) 4.0
Gain adjustment resistance
A7ty MAEER R1 [kQ] 10.0
Offset adjustment resistance R2 [kQ] 3.0
mVo
7Y c [UF] 0.1
Capasitance
R
o Sens [mV/N] (257.4)
Sensitivity

1 E&7VIE—HITT,
EERVAMOH RS HICTEMEEZRIETIELDTRISTVEE A,
E{EIXEBRERFCRTFLETOTEAICHERZHBRELLET,
The listed amplifier is an example.
Our company does not guarantee the operation for the products listed above.
These are depend on the circuit design, please check in advance.

%
MIE%E  Gain=( 1+ 100kQ/RG)
A7tybk  Offset voltage = R2/(R1+R2)* Vce
H B OUTPUT = Gain*Vin + Offset voltage
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5. Recommended circuit HEZZ[A]ER

-y, 1

5.2. Example circuit for digital output 7 3L [E]E&HI

Vdd1

Vdd2

f}

Cc =

GND

| ool

Sensor vdd|

9

W1

V2

Wdd
IN_P(+)

IN_N(-)

AD Converter
*1

GND

SDA

sSCL

—

GND

Figure-7 digital circuit example

*1 YATLOERICEHTILOTEYBADIVN-AZER TS,
Please select the appropriate AD converter to meet the requirements of the system.

*2 MWEICENFET VT RUEOMOE SR EEBIM TS,
Please add the Instrumentation amplifier or some components as needed.
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6. Evaluation condition example EF{lEREE I

Force gauge
Notes (IMADA Co., Ltd.)

- 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.

b )

= 74—=2A5' = Id2NEEIF—(C
SR Tz,

- A=A -VYREECEIY-(C
AR TZEW,

- RARERLULEOFEZEVY—IC
FNR LI LTS LY,

Multi-meter

Force Sensor %

Multi-meter Output [mV]

Force-gauge Output [N]

Figure-8 evaluation condition example
sample board
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7. Design guide THAVHAF
7.1. Precautions FE R

- Please do not apply the static force and the impact force of 55N or more to this sensor.
- S5NLL E DB EREEREZ LY —(CHEZBTIZEL,

Recommendation:
SUS440C,t=0.2mm m

- Please do not apply force at an angle to the sensor.

- HENHSIRETEIY—ICRIEZMALGTIZEL,

- The dust such as sand must not enter.

- Something that corrode solder must not enter.

- CHBER Y - U FEMERLIDICA B LLIIC LTS
- VY -EBRIESLOIBEDL ADBNELIICLTLZE,

Solder corrosion




HSFPAROO4A

TA—REY— FHOTH LT ALPS/ALPINE

Force Sensor Analog Output Type extends your senses

7. Design guide THAVHAF

7.2. Design Guide for Stylus—pen ARASARVRAIITHLIHMF

Metal plate
Stopper

Spring

Force

Pre-tension < 8[N] Sensor

- This structure detects load force of pen tip as opposite direction.

- COBERRVEICIDBREZEV IR ARICRE T 1EEICE TVET
Therefore impact stress doesn’t apply directly to the sensor projection.
TYOT., BEEER TV —ICEEMICEMENEE,

- Spring is recommended below. ERETENHETT
Coil spring JMIATIVYT
- Displacement is limited to X[mm] by the stopper.
- BRI A M= CEHTX[mm]ICHIBRESNET
- Limit the impact force applied to the sensor by the stopper.
- AMN=CEoTEI Y —(CD B BB ERHIRINFT
Recommendation Limit force : F < 8[N]
Spring constant : k[IN/mm], Displacement : X[mm]
F = kX < 8[N]
Pre-tension - F > O[N]
- Metal plate is recommended stainless steel.
- EBRREATVLASNHELR(CENET
e.g.) Metal plate : SUS440C
- The output of sensor is changed as below figures.

- EUY-OH HRBEDTI70LCHENES

Sensor Output[mV]

Load Force[N]
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8. Absolute Maximum Ratings #f3 &f KEH

Item /35 A—A E85 Symbol Bifif Unit Rating 5E4& Notes %=
Absolute limits supply voltage FEIREIREE Vlim \ -4.0 to 4.0
Max Load Rating Tz KEFTE Llim N max 55
Storage temperature {RTEREEH Tstr © -55 to +125
ESD ESDitIE HBM \ =+ 1000
Durability F#p Drbl Cycles min 1000k 1~8N , 5Hz sine curve
9. Operating conditions SRS

Item /{5 A—A F85 Symbol BifiI Unit Min. Typ. Max. Notes &
Force range EN{EfRIE &1 H Frng NV 0 = 8
Supply voltage EIREITE vdd pA 15 - 3.6
Operating tmperature EN{E;E E &1 FH Topr °c -40 - +85
10. Electrical specifications (T=25°C) BRHTH
Table 2. ¥ K EE

Item )35 A—4 F85 Symbol Bifif Unit Min. Typ. Max. Notes {§i#%&
Sensitivity BEE Sens mV/V/N 1.6 2.3 3.0
Lineairy YZ7YU7T4— Lin %FS - - 2.00 * FS : Full Span
Offset voltage Z7tYIMEIE VO mV/V -5.6 -2.6 -0.4
Bridge Resistance JUyJiEin Rbrg kohm 45 55 6.5

B

Output [mV]

A \
Linear fitting curve :
[Output] = [Force] x [Vdd] x a + [Vdd] x B

FS *Sensitibity : a
*Offset: B

*Linearity : (JA|+|B])/FS x 100

Force [N]

Figure-9 output fitting curve
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11. Package specification /\wo—JtL#k

11.1. Package dimensions /\Wh—3Y~tik

Dimension in millimeters
Ref Min. Typ. Max.
A 1.90 2.00 2.10
B 1.50 1.60 1.70
C 0.38 0.40 0.42
D 0.62 0.66 0.70
E 0.15 0.20 0.25
F 0.35 0.40 0.45
G 0.51 0.56 0.61
H 0.51 0.56 0.61
[ 1.10 1.20 1.30
J 1.30 1.40 1.50
P 0.90 1.00 1.10
Q 0.70 0.80 0.90
Top view Side view Bottom view
1 -
G .. G )
\ =
H iy
A [
W |/ B - - T -
. ] S
.-A'-. L - 0 J
L
B D - E
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11. Package specification /\wo—JtL#k

11.2. Pin Configuration and explanation

Eve&ELHNA

le— 1_2mm
1 1
o SRRl
5
() 2.0mm 1.4mm Dl56mm
AD|0T Lo ([ Josmm
4 ] 4
+— 1.6mm —* e —» 0.2mm
0.56mm
TOP VIEW BOTTOM VIEW
1% F%&2/Pin No.| 58 8/Name ¥ 8E/Function
1 Vdd ER/Supply Voltage
2 V2 -t 731§ 5/Output(-)
3 GND GND
4 V1 + 711E5/Output(+)
5 GND GND

11.3. Recommend Land Pateern IS5 F/V3—Y

— 1.2mm —

0.6mm

?
=
S
- / -~
e < W £
£ _t £
< J ©
-— (o]
\. Y
[ -~ E
£
o)
'lPD
0.6mm O.Sj'lm

Basically devices shall be mounted by the
mounting machine.

In case of manual mounting,do not touch knob.

ERE RS ERICRERICTITOTTSLY,
REBETFOEETIERE. RESIC
FRYHHENBVLITEIE TS,

Figure-10 recommend land pattern
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11. Package specification /\wo—JtL#k
11.4. Marking specification EHI{L#k

11.4.1. Marking layout ¥EILA 7k

Unit - mm

® 0.3

B

0.

b

0.

11.4.2. Marking Contents T|RAA

EHNES #&IEH FTRAR
Laser Mark No  Indication item Content of indication
1 SEEBES
2 Manufacturing No. 0~ 9 A~Z(00~22)
XEAR
. 1~9,A B, C
Production month
HEES
4 A~Z
Identification number
HEETERS f@l ExE

1pin mark r@®J Fix
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11. Package specification /\wo—JtL#k
11.5. Recommended soldering conditions [XATEEEE (HESE)

Peak temperature : 250 °C or less, within 10 seconds.
E—DBE: 250°CLLT. 10secAA

300
E—oERE
250°C LI'F
250 |
220°C
200 F 180°C
5
g 50 | 150°C N
g F# (150 to 190 °C) fnE (220°C)
60to 120 sec 30to 50 sec
100
50 -
0
BFFE (sec)

Figure-11 recommend reflow profile
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12. Packing specifications #R&{L#k
12.1. Tape & Reel specifications T—7 LU V—=IL~F L IEH

12.1.1. Emboss Tape Dimensions (Unit mm) IVIKRAT—75F%k

41 4w <
3 <= - on/ o
2.02:.05 (3¥4) . ,,;f;/ %{
% (AT =
* v i w .
P = // &~ Unit : mm
\\@0 i / g m
.\9® £ /! D
S : T
eyl o o0 06 6 O .
3 ) " = &
P 9B EESE 3
N\
12 Qo
. 85%. (%3) \? ‘
) w2 2
"sa N.
o
® ‘S—(_an) W 1
W_\\m’w},_ﬂ gt
o~
x X
gl g
W wn
mn o
4
- (=]
o

Figure-12 tape dimension

12.1.2. Storage direction of the products T— U5 A

| Emboss Tape |

1p|n mark

o O o/ O O
@ @ . E Direction of tape drawing out

T—J5IEHLAM
products

E DDDD

Figure-13 storage direction of the products
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12. Packing specifications #R&{L#k

12.1. Tape & Reel specifications T—7 LU V—=IL~F L IEH
12.1.3. Reel Dimensions (Unit : mm) Y—=Jb~Ti%

Carrer Reel F+'J7!)—Jl : EIAJ-RRM08BC

Unit : mm
7]3[8] 7]3[8]
‘ 9
in 5
o )
i a - N
2 ! % S apt 205 N\
3 [B] inin 4 TN
g Bl & CE & e
= Lo/ > L ; b .
F= W A / \
\ j — |
2 i = : -
1 o2 | | | 6-Ro.s
SL \O 2 \\% .
N | \ oy 2, 2
) )&c) \ < N
940.3 y o 4
b | ~ g
11.4%1.0 oF ‘ | AL
g S °
P \ s e
20 ‘ <0e 310.2
\‘$+/
|
105%0.5 2.5%0.5
110%0.5

Figure-14 reel dimension

12.1.4. Direction of tape drawing out J—)L5IHAM

| Barcode Label |

=——> Direction of tape drawing out
""" F—TBlEHLAR

,,,,,,,,,,,

Figure-15 direction of tape drawing out
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12. Packing specifications #R&{L#k

12.1. Tape & Reel specifications T—7 LU V—=IL~F L IEH

12.1.5. Taping T—EVJER

JIS C 0806 #£#lL

Leader area

) Trailer area , storage area Empty area , Covertape area
| | End tape

|
O 0«0 d OO0 000G O O = 0 ( z:’

160mm min. |

160mm min.

More than 40 pm:kel:ssI More than 40 pocketa:

400mm min.

Figure-16 emboss tape dimension

12.1.6. Peel strength | Bl od BE 4%

- Peel strength of cover tape shall be 0.1N(10g)~0.7N(70g) for 300mm/min.
- IVRAT=TEMTAN—T—TOFIBEE (L. 300 mm/min [ZHLVT.0.1N(10g) ~ 0.7 N (70 g) £F5

Peel direction of Top cover tape

by THN—TF—T REEH R
\ 165° ~180°

[ 1 1 1 T 2 The emboss tape is fixed.
IVARRT—TILEE

Figure-17 peel strength test condition

12.1.7. Top cover tape offset MYTHNN—FT—T{HIE

- Overlay of cover tape to the hole ~YTHN—T—FDEDFIRAONINMD : A =MAX 0.5mm
- Bulge of top cover tape  bYTHN—T—TDIEHH L : B = MAX 0.5mm
Emboss Tape

A

OQOQ%OOOO
A A A ZlZNZ
» =5

Top cover tape

Figure-18 top cover tape condition
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12. Packing specifications #R&{L#k

12.2. Bar code label specifications (reel) /\—1— FINJLiEFR (U—IL)

12.2.1. Bar code label specifications /{—1— F5NJLEHE

‘ Max80
- »-
Content A& Spec Lk . @
Kind of code 1— Fi&%E Code 128 4 S @ —
Thin Bar Width S/M&IE under 0.2 mm | + | 3n1 | @customer p/N | space | @ary. | . ‘
Ratio #li#5 / A#R Lt 1:22 oo @ ®
aN2 space @ Trace space | Bsupplier Code F
- (5] >
Figure-19 label layout o ‘ 3 ‘
] > - ()] >
-— @ —— — @ —
- )] [
12.2.2. Contents of Bar Code label SAITTRAE
Item Barcode/S— Character3 Number of Note
HE 1-F F  digitshT ERNE Notes %
Customer P/N . .
Printed Indication as for the Customer
= L wn O 4 on _
® E.%%Bnn No #EL = Max 20 P/NEH MBS R R
® Cui;?slg E/N Printed Printed Max 20 The bar code of the customer _
= s AR En=F EN=F P/NE#EPFABEEERT
= Printed Printed The barcode of the quantities 3000 _
® ow#E LS B Max 6 BEEET
@ Tflie_’;f)' Printed Printed Max 12 Indication as for the Trace No. _
=s SIS FN=F Ay rESERT
@ SUD%T*?de Printed Printed _ Indication as for the Supplier code 101010
']_ K = Fn=F MAI-FERT
@ Production date Printed Printed _ Indication as for the Production _
$EH E=F E=F date H£FEBHERT
Product No. Printed Indication as for ALAP P/N
£:::3
@ HlOES No'#EL El= Max 10 goESEE= HSFPARO04A
Qty. - Printed _ Indication as for the quantities
7 NoRL T HEEET 3000
@ Supplier name NoZEL Printed _ Indication as for the supplier name ALPS ALPINE
MALA EN=F AL BZERT CO.LTD.
Country of origin NoZEL Printed _ Indication as for the Country of MADE IN JAPAN /
[REEH FN=F origin [REEZRR MADE IN CHINA
RETS Printed Indication as for the Rohs compliant
@ compliantRoHS No'#EL E= RoHS 54 @A EE T P RoHS Compliant

HFEE
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12. Packing specifications #R&{L#k

12.3. Packing specifications overseas [E4}mT/ R @ T4
- This product is packed by tape wrapping (3,000 pcs/reel).

- RERE. T-EVT % (3,000 fE/U—IL) ICTHALET

- The barcode label is put on each reel.

= B)=IAN=T— NIV EREfF LT

- One reel is stored in one Bag.

= 1U=)LE1 )W LET

- 15 bags are put in 1 carton (max.45,000pcs/carton)

- ShFEICIE . N ICIRER LTz — L E &R K 15 EIREILET( &K 45,000 {E/7 )
- The cushion is stored in the top and bottom of the carton.

- DyoavENFEOLTICRELET

Cushion

230

Bag

* Dimension of carton outside

Cushion

Figure 24. S\ fEHREEER

12.4. Packing specifications for Japan ER M5 FEiE@ L4k

- This product is packed by tape wrapping (3,000 pcs/reel).
- RERE. T-EVT % (3,000 /Y=L ICTHALET

- The barcode label is put on each reel.

- F)=IAN=0— NIV EREFLET

- 1 reel is putin 1 carton (3,000pcs/carton)

- 1)=& A= bUIRYDAICIRMLET

*Dimension of carton outside
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12. Packing specifications #R&{L#k

12.5. Minimum Order Quantity, Standard Packing Quantity ;X E

MOQ (Minimum Order Quantity) : 3,000 pcs / 1 reel
MOQ (FR/NZiF#=) : 3,000 E/1)-)b

12.6. MSL : Moisture Sensitivity Level BRERSMHLAIL

MSL 1

12.7. Recommended storage condition MHEREESEH

Temperature under 30 degC / Humidity under 85%RH / Max 1 year
B 30°C LI /iR - 85 %RH LI/ REHIR : 1FEXRT

12.8. Stacking height of carton % BEHFE

Overseas : Max 5 cartons
For Japan : Max 10 cartons
E4mElT: &K 5 58
ERmT: &K 10 8
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13. Handling Precautions $HHEDIKVEDIE

1. RERENTIE
BYRE RERE EERERH) TRELTVEETRLIBREILET,
I BRPERMOHITALETELOBFENLET,
TEUBIRETRELVCES R, HRRHECEETIENHNET,
1. Storage environment
Products should be stored at an appropriate temperature and humidity
(Recommended storage condition).
Keep products away from chlorine and corrosive gas.
There is a thing that influences product features when keeping it in an improper environment.

2. RBFREDTIE
BYBRERECLRACKRELLB SR, U— FIRFORALZA FEN BB EXRFFIED
FRICBBSENHIFTOT, RARE LGSR, BALHTEPER It e HEED L.
CEATSL,
RENRBUFLUL) CERNBER, ERFHEIPTOREESEHLET . KRPTREINTT
EARSIHDERICEINFEFN)— FE DD ERIESN. U— MR FORRALZA (THENEBDET,

2. Long-term storage
Long-term storage may result in poor lead solder ability and degraded electrical performance
even under proper conditions. For those parts that are stored more than one year,
solder ability should be checked before use.
For storage longer than one year, storage in a nitrogen atmosphere is recommended.
The product's leads can be oxidized by atmospheric oxygen resulting in decreased
solder ability.

3 HADEENRIUH

BMEERVYMED) XIVEAFFHETETINEEBZABVELIICL TS,
3. Sensor mounting

Nozzle pressure for sensor mounting must be 8N max. in static load.

4. BFESNE (ESD) ®
EFHEARRREFHEINE (ESD) ICBETT,
FBAESEMNRIRE., BCHERKMEZHCFIRICHE TS,

4. Measures Against Electrostatic Discharge (ESD)
Electronic semiconductor products are sensitive to static electricity (ESD).
When handling semiconductor products, always follow procedures to prevent
static electricity discharge.
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14. Notes concerning patent /3T MIxt935FE0

LHTE, HHAOBEERNVC ABEHCHETERGIZENHTLTHARRZOFIAICEL.
BEZEMRETI U HFOMMIS EEEREL VBV IEOVWTRIELMIET DT,
BHICTREENFLTTHRAIZSRLOIBRENLET

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.

15. BELVEDE

EMERICSOVNTIE. LTFUVDICTEBEEEELY,
For more information, please contact us through the link below.
https://tech. alpsalpine. com/j/inquiry/catalog



https://tech.alpsalpine.com/j/inquiry/catalog/
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17. Legal Disclaimer MR EEIR

1. ERSNOEHEEEERICEIIRFSN TV IR EOHH(CFRLTIR. RIEREEFOL,
WERBEFE] . FREFEOOTUZE,
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.

2. EFEFRAEXRTAFORMFEFBEMTE. HREE—HEALGLTIZSL,
Fe. ZRRMICENLAR - BN TERASNIBSEINAHIEN-HR-BAFEALLEA
E—YERRLBLTIZSLY,

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.

3. HHEMEI.BCABREHEELTVVGLNED, KK, AV, RE. EHH. HHRks. BE
HWER. 71— ZAV MESRFO—REFHRBRAICHRE ., RESNLELEOTT,
LEEhtWEL T, [RFAFIEEER . T -MERTETICOMNIEBZFORETE—Y]
ERALBLTIZSLY,
LREOERELEDORELUSNT, EFRMER. HILHESR. ISR BERERFOSED
M- EHEMELECTIHB TOCERADIRE. Bt E KB 132 THEVZIZDN.
FEFEYFTO+ R BEEEDHEREITO TV LT, 71— E—-TKE. R
[EE%. TREIR. SREVMERILRE . LR KRR FOLY I TORER RERFTERITTH
et AN

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
our company's 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.
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17. Legal Disclaimer MR EEIR

4. BHASHBLUNOEREEHRAICTHERAINIEE L. FATICEAATHATEI,

When using products for automobile applications which were not specifically designed
for use in them, please contact an our compnay's sales representative.

5. HHAEAGI. BHNBRLFRIZIBEOERBMICHENT, KISk, KEBEYMOER. RABED
BRERBREIFEEET. BEYADELLLTHLVES., California Proposition 65 (Safe Drinking Water
and Toxic Enforcement Act of 1986) [CEI(EEHINIVEFELHIBLTHENET . L. BEDHE
RZRUSNTOERZRESNIIGEICE. BEUADEENT R0, BHEIYADRILEFROMEA.
BIOBRWMRETOEELRE ., REXNKROEREHLZ(VZLET, California Proposition 65(C$(73
BARMBHEMEPLRFARL., LTOAKYA IS RIZSL:

The products, when used for their intended and reasonably foreseeable purposes, do not involve
exposure pathways such as dermal contact, ingestion, or inhalation. Accordingly, the products
do not pose an exposure risk and therefore do not require a warning label under

California Proposition 65 (Safe Drinking Water and Toxic Enforcement Act of 1986).

If consideration is being given to using the products for purposes other than the normally
recommended applications, it is recommended that appropriate safety precautions be
implemented to minimize any potential exposure risk.

Such precautions may include wearing dust masks and protective gloves, and working in a well-
ventilated environment.

For detailed information on substances listed under California Proposition 65 and

the applicable regulatory requirements, please refer to the official website:
https://www.P65Warnings.ca.gov



https://www.p65warnings.ca.gov/

