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R FZES Product Number
BREICL D,
Refer to product drawing.

1. —f%=518 General items

1.1. ‘@FA%EF Application
Z D #ZE (Zhaptic reactor AFDUY ) —X(ZEAT %,
o, CORRBIEIFE LTEFHBLOVO—REFEBICERAINDIIRE T NA X TH 5,
This specification is applied to haptic reactor AFDU series.
This product is a vibration device mainly used for automotive and general electronic equipment.

1.2. % Operating conditions
@ E (Temperature) : -40~85 °C

1.3. RF& Storage conditions
@ E (Temperature) : -40~85 °C

1.4, SR Test conditions
HBREWCHEITRFICREN R VRY UTOFEEREDS & TTH,
Tests and measurements are performed under the following condition unless otherwise specified.

@ E (Temperature) : 15~35°C
HEIEE (Relative humidi- @ 45~85 %RH

7272 L. HIEICREBZE LTHEIEUT ORERRETIT,

However, if any doubt arises in judgment, performe under the following conditions.
& E (Temperature) : 18~22°C

3R E (Relative humidic @ 50~60 %RH

2. 5\, ~I'= Appearance, Dimension

2.1. 4\#8 Appearance
DR EEICEETHEL WG, TR, HFOXMBEE &,
There shall be no defects such as remarkable scratch or dent that affects product performance or function.

2.2. <Fi% Dimensions
W19 XD 10xH 5 mm
FEMIF R EMIC L B,
Refer to product drawing for detail.

2.3. {81 A @ Vibration direction
~3E19mmA A

Dimension 19mm direction

2.4 BIFEE Weight
BREICEL D,
Refer to product drawing.
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3. WEAEEME Initial characteristics
3.1 EXHYEME Electrical characteristics
IH H R B E S
[tem Specfications Measurement condition
11| EREE 5.5Vpp ER30EAN%, 0.5s=1E % 1R DOENE & 3 5 B R EXE IS,
Rated voltage Intermittent drive with a single operation defined as a sine wave input of 30 cycles
followed by a 0.5-second pause.
3.1.2 [im F AT 6.5Q0 £10% 20°CTORIE
Inter terminal Measure at 20°C
resistance
3.1.3 [fixIEdn 5MQ Min. @DC 100V
Insulation g - X /i FE
resistance Between case and terminal
3.1.4 | HIRBEEEL 175Hz£10% UTOEHETOANESZHMEIE T, BRIRD /NS B3 EFREEHIREES ST 5,
Resonant frequency An input signal is applied under the following conditions, and the frequency at
which the current is minimized is taken as the resonance frequency.
ABEE Input voltage: 5.5Vpp
AT Wave form: 1E%R E#cEXE) Sine wave, Continuous
3.1.5 |IRBI IR E 4.9Gpp Nom. LUFoZETHE L, BEREDINREDRARIEZ BET 5,
Vibration 4.2Gpp Min. Measure peak to peak acceleration of steady state on following drive conditions.
acceleration AHNBE Input voltage: 5.5Vpp
AJTEHF Wave form: 3.1.112 &£ %, Referto3.1.1.
EXENE R # Drive frequency: #£HREF L Resonant frequency
BIEBE Measurement jig: 100g77/L 288 100g Jig made of Aluminum
3.1.6 [IREILH EAYY BFE [15ms Max. 315DFHTHRE L, ANBEEOND O EEKREBDOIEEIRIEDE0%IZES 5 TD
(0-50%) KAz AET %,
Rising Time Measure the time reaches 50% of steady state acceleration from input voltage ON
on drive condition 3.1.5.
3.1.713REILH A A [15ms Max. B15OFHTHE L. ANBEEOFFALEREKREOIMREIRIEDS0%IZET 5 £ TD
(100-50%) KRz AET 5,
Falling Time Measure the time reaches 50% of steady state acceleration from input voltage OFF
on drive condition 3.1.5.

3.2 BIEAE Measurement method

3.2.1. BF%100g 7 I REohR(CHE T — 7 CEE T %,
Fix the product at the center of 100g aluminum jig by double sided adhesive tape.

3.2.2. B AEY 17 72100g;8 B # 150x150xD AR v ¥ (BE  ER-1) EICB &, AR PHIROFEAZ (TR WL S I1I2T 5,
Put 100g jig on which the product is attached on a 150x150x20 sponge (model number: ER-1) to isolate from other vibration and resonance source.

3.2.3. 100gie EnflmIc, HeniREEE —T 5 &5 ICMREFFZEET %,
Fix Accelerometer on side face of 100g, it should be aligned with vibration axis of haptic reactor.

Top View

Double sided tape =~

O

O

O

/ 100g JIG

|~ Actuator

Accelerometer

Vibration Direction

Tilt View

100g JIG

Sponge
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4. {ZHEMERER Reliability Test
4.1 fif AR Durability test
" H B ESC ) E A
[tem Test condition Criteria
IR E e -EX®)Z< Drive condition :5.5Vpp. IERGE2E AN, 0.5s=1E % 1B D ENE & [IEHERER M (C2h UL BB BITE T 3,

Operatin life test

ERRIEME I

-ENEY A 2 L# Number of cycles : 10Mil cycles

FREOEEIZMAET, EFKI0007 EDEREN S H 5,

Intermittent drive with a single operation defined as a sine wave input
of 2 cycles followed by a 0.5-second pause.

4.1.2 |[EERR -NNEEE Acceleration : 826m/s” (84.2G)
Shock test -{EFIR Duration : 10ms
-E8 A m Test direction : 351 3 directions
- EBR[EEL Number of shocks : &4 A6/ 6 times per direction
4.1.3 [IcENER -SAERIRIEest condition : 2252 Standard test condition

Vibration test

-ABREFRE Test time : 96h
-7’07 7 AIVEREEF Profile frequency range : 200Hz
-#RENZ Vibration table :

Frequency (Hz) Acceleration (g?/Hz)
5 0.001
20 0.02
100 0.02
200 0.0001

-#RE) 70 7 7 4 JL Vibration profile :

Frequency (=z)

— Procedure D Combined Environment Test Profile

Measurement shall be performed after leaving for
two hours or more under the standard test condition.

-FIRER#Z (L Change in resonant frequency

MEAEICT LT E10%UAD Z &,
Within =10% from before test.

-HIRBEEEICH T 2 IERELR

Change in vibration acceleration in resonant frequency
FERMEICT LT E30%UARD Z &,

Within +30% from before test.

-EHEZ 1L Change in resistance
MEAEICT LT E10%LUAD Z &,
Within =10% from before test.

-5\& Appearance
SRR ICRET D RMEEE 2 &,
There shall be no defects that affects product function.

4.2 THBIEFE Environmental test

E H B S Y E B e
[tem Test condition Criteria
4.2.1 IERRFAER -SERRE Temperature : -40£2°C IEAEABRSEM (C2h L BB AT T 5,

Low temperature
storage

SERFEE Test time : 240h
JEEIE Non-Operation

4.2.2

BR G SA
High temperature
storage

-8B Temperature : +85+2°C
SHEREER Test time : 240h
JEEYE Non-Operation

4.2.3

12 e A PR AT AR
High temperature ang
high humidity strage

-SEREE Temperature : +85£2°C
- ESE R Humidity : 85%RH
-SAERAER Test time : 240h

-JEEYE Non-Operation

4.2.4

BEY A 7R
Temperature cycling
test

-HEREE Temperature : BITRIC K %,
-ERERAFRT Test time : 40 cycles
-JEEYE Non-Operation

Shown in the figure below.

85°C +2°C . .
|

-40°C+2°C — | : i

h| 2h lih] 2h ik

R > ¢ N

| 1cycle -

Measurement shall be performed after leaving for
two hours or more under the standard test condition.

-FIRER#Z 1t Change in resonant frequency
MEMEICR LTE10%UARDZ &,
Within £10% from before test.

-HIRBEEEIC B T 2 IERELR

Change in vibration acceleration in resonant frequency
BERMEICTT LT £30%LUAD = &,

Within £30% from before test.

-EHEZ 1 Change in resistance
MEAEICT LT E10%UARD Z &,
Within =10% from before test.

-9\# Appearance
SRR IS E T A RMREE 2 &,
There shall be no defects that affects product function.
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4.3 B HER Packing test

15 H HERF ) TE A A
[tem Test condition Criteria

4.3.1 |1 TR -5 & Height:0.6m IEEAREBRZA II2hU ERERBTET 5,

Measurement shall be performed after leaving for
two hours or more under the standard test condition.

-HIREREZ L Change in resonant frequency

4.3.2 (IR S IRENFLER

Packing vibration tes

YREIHEE Vibration acceleration : 10.2m/s® (1.04Grms)

-#xEE — K Vibration mode : 7 > X L3¥&E) Random vibration
-IRAEREL Vibration frequency : 5~500Hz

-IN¥RASE Vibration time : X/Y/ZATE %309 X/Y/Z direction each 30min

WEAEICT LT E£10%AARD Z &,
Within =10% from before test .

-HIREIREICE T 2 IEREZL

Change in vibration acceleration in resonant frequency
HME IS LT E30%UARD Z &,

Within £30% from before test.

-HEHEZ 1L Change in resistance
HHMEICIT LT E10%LUAD Z &,
Within £10% from before test.

-2\#8 Appearance
BRHERRICTET D REEE 2 &,
There shall be no defects that affects product function.

5. "MEE A% Fixing method

5.1.

5.2. AE@EIEFIBTHRICEWHRITH S Z &,

Fixing surface should be flat and adequately thick material.

5.3.

Direction A
GAP min. 0.1

F‘ max. 4.5"

Direction A N ~,

Double sided tape
Direction B

_~ GAP min. 0.1

HRERICAE T — 72 F, TRCORIHEFARZRLCEETAEICIHR LA T2 L 2#HRELET, BEERLFTEIISONUTOZ &,
Attach double sided tape on bottom of the product, then press to fixing surface. Push the top surface of the press vertically with a load of 30N or less.

HREAIIOWTHA F/MERE TOImmULEBET Z &, FPCBELUN—F R ORI XEDITEITE Z &,
Keep distance all around >0.1mm from holder or other parts. Avoid placing holders near FPC and harness connector areas.

Direction B

GAP min. 0.1 o

GAP min. 0.1 -

— Cushion

ALPSALPINE CO.,LTD




Confidencial

DOCUMENT No.
AFDU-003

TITLE

PAGE
HEAHE

PRODUCT SPECIFICATION 5/8

BACKGROUND
Ver. 3.00

6. I al{tkk Packing specifications
6.1. I EBHRE Packing form

- 1h—bF D AE Quantities per carton
1h—FICEFRE600@EFED &35,
600 products shall be packed per carton.

- 1hL A DA Quantities per tray
1L AICBGE0EFED & T 5,
50 products shall be packed per tray.

6.2. &~ Indication

T ANIVICIERDBIEZRTT %,
@ 8& %% Customer name
@ &ESH4 Manufacturer name
@ BE%ME Customer part number
@ ¥t 2% AlpsAlpine product number
® #E2 Quantities in package
® By &S Lot number

Following items are shown on shipment label.

13 BIEZZETraydD T &,
The 13th stage refers to an empty tray.

50pcs/Tray

Y BULEWIPND Z &,
Storing things alternately.

Tl ~12B¥H DTraylZ50pcs T D& 5,

50 pieces are stored in each tray from the first
to the twelfth tray from the bottom.

HZIRF
Desiccant

o
)% Plastic Bag

185

X)L Label

EZ7/R—)LF8 Packing Box 270

ALPSALPINE CO.,LTD
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TFEREDFEE  Precaution in use

- AEGOTFERICELTUIUATERALOEEFEZETHEVEY, /o, AEREICEHIN TV EIRTOEREEFEY SAZ FRERBH AL7ZI 0,
AHRERTE DN RAERCERALOFTEFEEZ &M L -AEROFERAHZ W IE, FERZTRRL7-AEROFERICERT 2EBEICEA LT, I
ZDEZEVEFTA, AMEEREBCLMATREZ ICHETE DR VEREHRC T X PEREICOVWTIE, BHEERESEICRIRED AN E D D ORI UE
ERY EFTDOT, BENCITHAWLZL D, ZERICTHERAINSGEZHICEWT, Etty b _’Cﬁﬁ BOBMN &7 THETBEVET,

When using the product, please observe the following precautions. Also, make sure you observe all of the precautions listed in this specification.
We are not responsible for any damages caused by use of the products which deviate from the absolute maximum rating and/or precautions,
and so on. Regarding special specifications and test conditions which are not specified in this specification or the delivery specification,

it is necessary to confirm whether warranty regulation is possible for each our product part number. So. please consult with us in advance or
confirm if there are no problems in your applications under the condition of actual usage.

- ERAOEHEBEEERICLYBRFI INTOIRROEMEBICELTL, REREZETO L, AELFHFA], FREFz L& >TL7ZI 0,
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.

- BEARNETOHEORMSEHEN T, HEREZ—UFEBLAVTLEIYL, -, RERNICZENLAE - B TERINIEZNLDH S
BN BR - BAZFALEHEREZ—UMERLAVLT/IZE 0,
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.

- AMEREIE. BITHLY 1 FERUARICER, XIEREVPEVGEEICIIESE ST TWEEEET,
The specification will be invalid if we do not get an approval or no orders within one year after we issued specification.

- ARMPEBEREICRESNTOAVLTECPHSHEUAOERICOZZ LTIE, BRIICHED L TEETZHENHY T DO TI THELIIZI L,
Please note that we may change dimensions or product characteristics which are not specified in our drawings or specifications after
prior consultation.

- AMEREONBRICREERCHENE L 2HEICIE. XABBOLBRICHI-2bDELET,
If the case any doubt or problem is arised about this specification, it shall be determined by mutual agreement of both parties.

C AR EEEMICERTER - BREAHLAVWE S BREVWLET,

Please do not copy and distribute this specifications without our permission.

C AEEREBORNRICEMR T AEYFEWICLZ2BBORESCIEEFICEAL L, BHidzoEZz—UAaVWELA,
We do not take any responsibility for any malfunction of the product or damage caused by handling with deviating from the specification.

C AERBICRHINTOAVARTRY RO LOBLELRHZ2HDICDOVTEFOH TEET I L,
Please contact us beforehand if there is any request that is not described in this specification.

- REOANEFRUANATORBIZHFTOFERFICIETER LTIV, AEREOHNBRISHDAEWAIBEEAH 57-0. FlEHEI/IDELRY £,
Please contact us if you use it under drive conditions other than the specified input Waveform.
Since there is a possibility that it does not conform to the contents of this specification, separate consultation is required.

- BFEFICEET 2 EER S Notes concerning patent
EEL LIIEEERE., F7EFRAELEI NIHrrboT, 'w_%O)%DE’JHW*TE@T ENELHEIC DV T,
HEBEROEBEDHKICL HHNTEEDEREZRV T, BEEIFETZE-TIEL Z LIZRY i@"UD’CK_/EKJFEL\iTO
Please note that customer shall take all responsibilities for any infringement of intellectual property right of a third party
whether or not direct, inducing, or contributory infringement and whether or not foreseeable unless such infringement is
caused solely by the structure of the product itself.

LHERIE, HHAENLFRIZ2BEOEAEMNICEVT, REEZM, SREYOEIR. BRALEDOBREREKIIFELT.

BREE U X7 & H /-5 & W78, California Proposition 65 (Safe Drinking Water and Toxic Enforcement Act of 1986)
ICEDCESEIRLVEITEZLH L TEBY £9, 7272 L. BEOHEREARUATOFERAZRITINDIGEICIE. BEY X7 ZBENT 2729,
BHEE~ X U X BhFETF \GDEﬁH WEWJEL@%%’C DIEERE, BENFEROERBAHERE WL ET,

California Proposition 65 ICH 17 3 EANAERYECHEFIARIE. UTORKY A b2 ZsBZI WL

https: //www.p65warn1ngs.ca.gov/

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/

ALPSALPINE CO.,LTD
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A Z£|CB8d 5 T FE Safety precautions
Al. B Z LK THERO EBFEVWCIZI VL, RRERCREBIZHOER, Fhdl, BREFHLEOTKRBELZBA TERINET &,

EERNCLDIMNOHEORR AN £T, BH, RATKEIIBEETH>THBATIIALOARVWEL/EROBBEZ VL, —TF0OBEBEN
A>Ty 1EDOBREBRTEHET,
Please check the ratings and specifications prior to operating a product. If it is used beyond the specification range, such as kinds of loads, absolute
maximum rating, Vibration lifespan cycles, environmental conditions, or another specifications, there is a risk of malfunction due to generated abnormal
heating. Definition of "Absolute maximum rating" is specified value of voltage /current which must not exceed even for a moment. It is included in a
surge as transient voltage and inrush as transient current. In addition, please use the products with over the minimum rating.
Definition of "Minimum rating" is minimum voltage /current in order to ensure stable electrical conductivity of the switch contacts. If it is used under
minimum rating, it may cause contact unstable and/or poor conductivity.

A2. BRfFIF. BRU AN LCECHRIFRERTIE. BELE ZEEZITOLVTLILE N, BEPY a— MIL2EEBEDOBERYH Y £,

Do not keep turn on the power during the product installation and removal for electric wiring. There is a risk of electric shock or burnout by short circuit.

A3 REIRBIIHA L M UAMEREINTVWE T, EBETRHOFECIRSF TCEREENFEEL FT0OT, RERERCIIRERZHRITS ML
BN ReME EEN > TLEE L,
This product uses magnets and coils. Please consider to connect protective circuits or redundant circuits to mitigate the effects of reverse voltage
generated by impacts or vibrations during falls.

Ad. DEH LCIFBELTERALAVLTLIZE WL, oy BTIEERIEIFEALAVLTIZE 0, HEOETCRE, HEORE LY £,
Do not attempt to disassemble, repair or alter the products. Also, do not use a dropped products. There is a risk of the switch performance degradation,
electric shock or burnout.

A5, EROHERAZHICEWTIZ, TNRHOERARET HAEEELH Y £, EBROFERAIEFICTEEMDOERZIToTLEE W,
Under actual usage conditions, there is a risk that unexpected accidents may occur. So, please confirm safety by actual usage conditions.

B. ## %5t Mechanism de3|gn
Bl. BX W kWRslx, ERAEFTH LD BREmEIEEIT {70, ERICHHNBIEIZ, 30N UATICLTLEZE L,
Please avoid applying loads that may cause deformation to the product during handling.
The maximum load applied to the product should be limited to 30N or below.

C. fFHIRE Usage environment
Cl. AR IIFEABETIIR WD, FAREICK > TIERAAEIEAL., BMEICKENELCH2ENAHY £¥, THEADOKRIZERIEBAFLICEALZWL
£DITLTLEET L,
Since the product does not have seal structure, it may have malfunction caused by dust intrusion. When using the product,
Please be careful to use it to avoid dust intrusion.

D. A3 D ER Y #& Ly Handling for assembly
D1. i FIEA T ITOBRICITFLL T O RICTEFRELZE W,
When soldering to the terminals, please pay attention to following items.

D2. IZATATIT DB, HRAISBRERAMOOBENE S BEXHERNTOIFAIFITEEE BBV LET,
Do not apply excessive heat to the products, the soldering should be performed within the specified conditions.

D3. i F & IFATFITTBRRIC. BFICHEIMHLOLAEVWELSICTEFELLEI W, AKX, BEENRETHAEELIH Y £7,
Do not apply excessive load to the terminals when soldering.

DA IZATFIT#, BEIETHERELABEVLTIZE L,
After soldering, please do not cleaning the product by any solvents for whatever reason.

D5. ¥HMITOEEDOERFEICOVTIE, EBROEEZHTHERIND LI BBEWLET,
Setting of soldering condition shall be verified by actual production condition.

D6. Bt (EEBERAER2 LU E ORBMAER) o BICEZEERY TR0 TLL I 0, FIOBMEERE20mmB EBE LT ZE 0,
Please do not attach it directly to ferromagnetic materials (materials with a permeability of 2 or higher).
Keep it at least 20mm away from surrounding ferromagnetic materials.

D7. XABAZEDITHWTL SN, B AERE S NBAMEDHEEZEILI000 MAUTICLTLEE W,
Please do not bring permanent magnets close to product.Ensure that the magnetic flux density at the location where the product is placed is
below 100 gauss.

D8 N—% XXV RIZELLVAEAIEL LR VL IEIRWICTEFELTZI WL,
Please handle with caution to avoid applying excessive load on the harness connector.

ALPSALPINE CO.,LTD
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E.R& A% Storage

El.

E2.

E3.

R, MARFOSEREOZEFER. BECEFAXN LT, BEUEHTANRELAWVBMICREWZE, AL 6 s BURZREE L.
TEHRITECIFERACIETL, Haoig®id, RURTHEERZEZH LARE DEZXY ., FERERAKOTRETHRE LTI L,

The products should be used as soon as possible within 6 months after delivery. It should be stored in our original packaging condition in room temp and
normal humid condition to avoid sunlight and corroded gas circumstance. After opening the package, please seal the box by a plastic bag again,
and should be stored it in same environmental condition as above.

EREEFTELIFFRIV DLW TORBEFILEITTTIL,
Please avoid long term storage under high temperature and high humidity or dusty environment.

WBFENER T 2R BRBEAENFICL 0N 28T CETHTROMEIREOEFF TRE LTI,
The products should be stored in our original packaging condition. Please do not apply overstock stress since it may cause deformation
of the packing boxes.
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