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1. General —HXEIE

1.1 Application ¥ F#EFH This specification mainly applics to energy harvesting power generator for consumer product or industrial machine.
IORBBREL LTRERE - EEERCAVIREAROTRAX -/~ FAORERITERT 5.
1.2 Operating temperature range £ fIEESEH : -20°C~70°C  There must be no condensation. {ELEZEREZ &
1.3 Storage temperature range TR E&EHE : -40°C~85C
1.4 Testconditions ERERIKAE Unless otherwise specified, the atmospheric conditions for making mcasurements and tests are as follows.
RBRUAEIZFICRES2VIRY UTOFUHERBO b L TIT5.
Ambicnt temperature 8 E @ 5~35C
Relative humidity ~ fBXHEE : 25~85%
Air pressure & JE: 86~106kPa
Should any doubt arisc in judgement, tests shall be conducted at the following conditions.
=1L, HECEER 4 LB ToEERETITS,
Ambicnt temperature 32 B 20227
Relative humidity ~ HAXHRE : 60~70%
Air pressure &  E: 86~106kPa
2. Appearance, construction and dimensions M., &, Tk
2.1 Appecarance M There should not be any rust, wound, crack, defective plating or flacking, that is harmful on the function.
B EEERE. B FHh, Do RRBIUHBMERH> TR LR,
22 Construction and dimensions #8X&. ~F#  Refer to individual product drawing. ERIEMERIC L 5.
3.Rating 7Ef6  Any clectricity should not be applied to this products. ARSHOBFEIIZBEE L2V L,
4. Electrical specification E&AIHERE

Items B B Test conditions & 8B % # Criteria ¥ & % #2
4.1 | Generation Shall be measured at operation velocity 20mm/ sce. Power generation amount:
performance Actuator shall be pressed by measurements parts (¢5mm flat{(POM) with spring 170 min.
(spring constant 1 N/mm). FHEBE: 170u] PAE
FEIEEE Actuator shall be pressed in the center and shall be pressed it vertically to the actuator surface.

Shall be measured the voltage between both end of resistor (180 ohm) which is connected to
terminal of generator, and calculate power generation amount by integrating the output voltage.
LAR—PGERAEF (657F v b (PO 2, AF (ASREE IN/mm)

DT bDT, LAA—ZEEIT 20mn/sec OFEETHT LAIET 5,

Z OB, WFMIC 180QIER AL, ERAMOBELXREL. TOHAEBES
WRTHZLICL YV REBEZENT 3,

20mm/scc

I Operation velocity #fEHEE

= Spring (X42(1N/mm)

T
AN
“ < Product <845
4.2 |Resistance Mcasurcs between product terminals by four terminal method. 200 Q+10% (25C+5C)
between terminals | B ERIRTFH 24 FETRET 3,
ST RIER
5. Mcchanical specification #HRAITERE
5.1 |Operating force A static load shall be applied to the tip of actuator in opcrating dircction. 60 £1.5{N]
E8h BESOERCRIEFA~BRHEZ ML TAET 3, At the condition of temperature 0°C~40°C

7L, ERIOC~40CIEBI2bDLT D
(Reference 2% 6+£2[N] -20°C~70°C)

5.2 |Robustness of A static load of _35 N _ shall be applied in the operating direction The clectrical performance requirements
Actuator of actuator for 15 s. specified in item 4 shall be satisfied.
BfrEpangs BESOBEFMIC_ 35N OBEESE ISHMNL 5. Shall be frec from pronounced wobble

A static load of _5 N _shall be applied in the perpendicular direction of deformation and mechanical abnormalities.
operation at the tip of actuator for 15 s. RB%, MAOESHMEZMET I L.
BIEBOEBIEBS R L EAIZ_SN OBFEY 15 DML, ELWHIRUBRY)ORNI E,

: i, BEACREORVWZ &

5.3 |Wobble of actuator |Run-out(P-P) shall be measured by applying a static load of 0.5 N in the PP : 2 _mm MAX
BEROERN perpendicular dircction of operation at the tip of actuator.

BAESOERICEBS R L EAICOSN ORHEEZ ML, RhE BXE #RET D,
5.4 | Vibration Device shall be sccured to a testing machinc by a normal mounting device and The electrical performance requircments
[igr3c 3 method. Device shall be measured after following test. specified in item 4 shall be satisfied.
ERORMAR RAFECHBBCEAEL. TRESTRBEZITV REp%, {HOBRMMEREEZHRRT S L,
RREBET 3. Operating force fFBh/] (Item 5.1) -
(1)Vibration frequency range IREVSEER : 10~55Hz Within specified value.
(2)Total amplitude £24R1% : 1.5mm BRBENE T3,
(3)Sweep ratio #®8jDOEIS : 10-55-10Hz Approx 1min #1745 Shall be free from mechanical abnormalitics.
(4)Method of changing the sweep vibration frequency : Logarithmic or linear BRBICRENZNI L
BolRBEROELFiE R I ERRER
(5)Direction of vibration : Three perpendicular directions including actuator
REYDH A BEREEDEEIFM

(6)Duration RENBERA : 2 h each (6 h in total) & 2RFRE (Bt 6BFRD)
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Items H B Test conditions 3% B £ ## Criteria ¥ & % %
5.5 |Shock Device shall be measurcd after following test. The electrical performance requircments
BT TRE&HE TRRE2TV., RBRBEMET 5, specified in item 4 shall be satisfied.

()Mounting method Hff5# : Normal mounting method
EROFETR) 4153, ™~ ~
2
(2)Acceleration IniEEE 490 m/s “ ‘, !
(3)Duration TERBERET 11 ms /QV\
(4)Test dircction HBHMH 6 dircctions 6 M@
(5)Number of shocks FREREIE 3 times per dircction ,

(18 times in total)

£FHE%& 36 (G 18 E)

RB%. 1 ROERMMEREBRT I L.
Operating force {EEh/7 (ftem 5.1) :
Within specified value.
RisEN &3,

Shall be frec from mechanical abnormalitics.

BREMCRERRNIE

5.6 |Solderability
AT

Device shall be checked after following test.
FTREMGTRBRETV., RAREERT 2,
(1)Solder IZA7E : Sn-3.0Ag-0.5Cu
(2Flux 77y Z A : Rosin flux (JIS K 5902) having a nominal composition of
25% solids by mass of water white rosin in 2-propanol
(JIS K 8839) solution.
w (IS K 5902)D 2-7 w3 — (IS K 8839 ik & L.
BETEELa D 025%LT5,
(3)Soldering temperature {XAFZIRE @ 2305 C
Immersing time SR . 3205 s
Flux immersing time shall be 5~10 s in normal room temperature.
L, 77 v 7 ARBRER TS~ 1080 ET 5,
(4)Immersion depth : Immersion depth shall be at copper plating portion for
REES P.C.B. terminal after mounting.
Thickness of P.C.B.: 1.6 mm
7Y v bERBREFIXTY o FEIR(.6)FEEE.
$IEE ¥ TR,

More than_90 % of immersed part shall be
covered with solder.

Cutting section shall not be applied.

BIR L8 OI0%EL ERITATETCBOhT
Wk,

L. BWTEEEA LRV,

5.7 |Resistance to
Soldering heat
XA TETHERME

Device shall be measured after following test.
TREGETRREZITV., RBRERET 2,
(1)Solder AT : Sn-3.0Ag-0.5Cu
(@Flux 737 w7 A : Rosin flux (JIS K 5902) having a nominal composition of

25% solids by mass of water whitc rosin in 2-propanol

(JIS K 8839) solution.

a (IS K 5902)0 2-Fuas ) —LIS K 8839)E#IE L,

BEIHELT SN 2%ET S,
(3)Temperaturc and immersing time R & IR 5%
Temperature B (°C)

3505

Time F¥R (s)
3scc MAX

Manual soldering  FIIATE

Soldcring iron shall be put at the tip of terminals and prevented excessive force
to the terminals.

WFAEBITAE I TES T, MFRERMEREZ L,

No abnormalitics shall be obscrved in
appearance and operation. The clectrical
performance requirements specified in item
4 shall be satisficd.
NBIZELWEROR N,
ERBMECRES 2 TR0 ERMERSY
WRIBZE,

6.Durability MHAMERE

Items T B Testconditions 3% B £ # Criteria ¥ & & #
6.1 |Opcrating lifc Device shall be opcrated 1.000.000 cycles at 60 cycles/min The clectrical performance requirements
BES & Actuator shall be pushed in the center and shall be pushed it vertically to the actuator surface.  |specificd in item 4 shall be satisfied.
1,000, 000 ¥ 7 /v (BAWFHEE 60 Y1 7 N /457) BEEBHERAT 5, HR%, 1 HOBRKMRELHRET I,
BIESOPR, HoRERCERICH LA L, Operating force {EB)
_+30 % of initial force
TEMER L T
7. iRt .
7.1 | Dry heat After testing at 85+2°C for 96 h, the device shall be allowed to stand under The clectrical performance requircments
[i5E % normal room temperature and humidity conditions for 1 h, and then measurcment specified in item 4 shall be satisfied.
shall be made within 1 h. RB%, 1 ROBEKMMEREEZERE TS &,
85£2°CIZ T 96 R B %, BEFETIC 1 LB L 1 SELUNCRIET 5, Operating force {EB)
_+30 % ofinitial force
MEAEIZR LT
7.2 [Cold After testing at 40+2°C for 500 h, the device shall be allowed to stand under The electrical performance requirements
[pE3: normal room temperature and humidity conditions for 1 h, and then mcasurement specified in item 4 shall be satisfied.

shall be made within 1 h. Water drops shall be removed.
~40£2°CIT T 96 BERIRE . FERERPIC I RRKEL | BRAUNIZHET 5.
=1L, AERBRYBRLZ L, :

RR%, 1HOBKHMEEERBET S L.
Operating force {FEIF
+30 % of initial force

PHMECRLT

7.3 {Damp hcat

After testing at 60=2°C and 90~95%RH for 500 h, the device shall be allowed to

stand under normal room temperaturc and humidity conditions for 1 h, and then
mecasurement shall be made within 1 h.  Water drops shall be removed.

60+2°C. FAXHREE 90~95%I2T 96 FERARERE. HBREEPIZ 1 FHEKEL 1 KR
LRIZBIET 5,

=L, KBEIIRVBRLZ L,

The clectrical performance requirements
specified in item 4 shall be satisfied.
RER%., ROBRAOMEREEHETHZ &,
Operating force {EBY

+30 % of initial force

MHMET LT
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Items B B Testconditions B2 B £ # Criteria ¥)) & X %
7.4 |Change of After 5 cycles of following conditions, the device shall be allowed to stand The electrical performance rcquirements
Temperaturc under normal room temperature and humidity conditions for 1 h, and measurement specified in item 4 shall be satisfied.
BEVAL 2L shall be made within 1 h after that. Water drops shall be removed. HE%, 1 HOERMEREBR TS L,
TREETS YA 7 ARBRE, FEERPIC 1 BEKEL 1 BEDAKRIES 5. Operating force {FB)/1
REIZELY BR< . 85+2°C +30 % of initial force
VIEMEICR LT
wR —
Normal room I
temperature |
~40£2°C ]
30min | 30min | |

|
lcycle  10-15min

7.5 |Resistance to Device shall be checked after following test. The electrical performance rcquirecments
Hydrogen sulfide TREHTHRREITV., RBEGHERT S, specificd in item 4 shall be satisfied.
Gas.(H25) (1)Temperature IR : _40+5°C %k, AHOBRIHEREBRTEZ L,
MRE(ERR (HS) | (2)Relative humidity 4BRHEEE: _70+3%RH {Operating force YEE177
H AR (3)Concentration of gas. 4/ A IBEE : 3x1ppm £30 % of initial force #FIHMEITH LT

(4)Time  FABREFRI : _96h No abnormalitics shall be recognized in
Switch should not be operated during the test FREEPIZABGEZEEL 2V &, appearance and function.
HHONE, BECRES AN L,

7.6 | WERIEE (S0.) Device shall be checked after following test. The clectrical performance requirements
HARR TREGHTREEITV, RBEERT 2. specified in item 4 shall be satisfied.

(1)Temperature B : _40+5°C RER%., 4TAOEKMHMERELHETSZ L,
(2)Relative humidity AXHBEE: _60~90%RH Operating force {EEYA

(3)Concentration of gas. 7/ R : 25+10/-5ppm +30 % of initial force ¥IHMEIZ® LT
@) Time  FRERFFME] : _96h No abnormalities shall be recognized in

Device should not be operated during the test  RERFIIAMSKZEIEL RN &, appearance and function.

HEONE., BECRERRVNT L,

Precaution in use Z{ER FOBEE

A.General —fXIEB

Al. Guarantce range of this product is testing condition written in this product specification. Pleasc confirm there is no problem in your module when you usc it actually.
YRR ORAMAIL, YRR ECRHORBEFEL A2V T, ERCIEAORIT. Bty MITHBEOBWZ 22 THBRVET.

A2. This product has bcen designed and manufactured for general electronic devices, such as audio devices, visual devices, home electronics, information devices and
communication devices. In casc this product is used for morc sophisticated equipment requiring higher safety and reliability, such as lifc support system, space &
aviation dcvices, disaster prevention & sccurity system, please make verification of conformity or check on us for the details.

It is prohibited to use this product for flight control purposes in avionics applications.
AMBEA—F 44, B, FE. HH. BE. ERZCOBEFRBACKRH - BB LA bOTT, £HMEFEB. FH - MEER. RTAHE.
Bhot - ISR Y OB ERREMCEREES RO N 2 ARCER SN BT, BRI TESHORBEEI D, SHA~TERIEE N,
IRZERBOEMIZBL B ~MERIZ 2O RVWTLEE N,
A3. When devices are to be operated at temperature extremes continuously, we need to cxamine cach specification whether it is possible.
HEORE FIRE O TIRFHE CERBIELT 5 B, BESICHBRERTEN Y 5 »PORBELEL R ETOTIEECLEY,
Ad. For this product using elcctromagnetic induction, it cannot be used in strong magnetic ficlds.
Please check carcfully at your company whether there is any problem with the installation environment of your module.
BRFELAALTVWANEDS, BRAOPTHFERIIEATE I EA, BHICTRERRICER 2V A+ TREBL SV,

A.5 Aparts which is strongly magnetized is mounted in this product. Since there is a possibility of influcncing the equipment such as magnetic cards and pacer ctc.

Pleasc usc it after examining whether there is influence.
FHEMIBVEAZH VTV EIREIERINTVET, BEV— FRX—RA— -2 COBBIIRELEXDWEENH Y ETOT,
BHICTHBORELR 2 TR0 S 2 THERA E &V,
AG. This product does not support waterproof / dustproof standards. When waterproof and dustproof arc necessary, please correspond in your module.
BB - BEERRITIIRIE L THY £¥A, BB LUBBERLERBRICE, &ty M TIHGCES Y,
A7. Repaired product is not applicable to this specification.
YRTLIZbDIZDOWTHEL, REREOBRAS L WELET,
B. Washing ¥:i%
B1. This product is not washable. If you wash it, it may detcriorate mechanically and electrically.
FRSBESETEIEA, BFSHLETT L, BN - BEROBESLLLET.

C. Electrical design Bl #55% 5

Cl. It is recommended to install a protective or redundant circuit, or to perform safety tests when you use the switches for the equipment requiring
expensive safety, whatever purposes the equipment is applied for.

RBOMTIZA»b 6T, BVREUSROLNIBBICBEVCLD L &, RERECTREER LRI TRBORLEE 5N L RAFZ,
BRERCBVWTRRMOT A M2 INZ LR LET,
D. Mechanical design #8525+
DI1. In principle, this product shall be operated the center of the lever straight.
RAEIE LT, ABGKZHBET IR, v A—DRLEES>TCIBIELTIES N,
D2. This product will be broken, if you give larger stress than specified. Take most carc not to let this product be given larger stress than specified.  Refer to the Item 5.2
AR SIBIERIT 5.2 HIOR LB LORMERMD 3 L ARLAHET 28485V 24, FRECHEHEU LOABRMD LA2WRIZ TEEI LS,
D3. If you intend to change the way of this product being used on your module, please let us know.
Ty P ETORBEOEDLDNLIREE SR DBITIISHLII TER I,
D4. Please should be installed this product by not only soldering the terminal but also putting screw to the boss hole when you install this product.
ARG ERD T BT, BFOEBMTOL TR, RRAR~DORLIEDEDOHELHETRY FFTI SV,
D5. Please shall be kept this product separated from the magnetic substance by 5 mm or more, because there is risk of decrease in performance.
HHRETOENEH S D, BEMEESS Smm L EBEL TAMEERBE LTI EEVN,
D6. Power generation amount differs by condition such as operation velocity or presence of the spring ctc..
Please confirm whether necessary characteristics are obtained in your module.
AR BT IREEERCTROFELRZLICIY, BOhIRFBEEIRARVETOT, Hitty NI TLELFERTLA TV AR
T RO 5 A THERLEE W,
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A2.

Al

M.

[Precaution in use] ZERALOBEE

A General —RREE

For the export of products which are controlled items subiect to foreign and domestic export laws and regulations. vou must
obtain approval and/or follow the formalities of such laws and regulations.
ERA OBHBEEERICL VBRI N THARAEOBIICRL T, REREHETOE, BB, FRESELESTIFEN,

Products must not be used for military and/or antisocial purposes such as terrorism and sball mot be supplied to any party
intending to use the products for such purposes.

FEARVIFOEORGRFEHEAN T, HBIEPERLEZNWTETN, Tk BERNICENSHR - B TERINSBENNHS
HEA - BiE - BASABUBRE-THHSLABNTESN,

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 mot 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 desisn,
protection circuit, redundant circuit, malfunction protection and/or fire protection into the complete system for safety and
reliability of the total system

WY, BICARERELTOARNNED, £k, AV, RE. STHE. SRS BERS. 73I2—XA 2 MBSO RETHEEAICHT.
BEEINHOTT. LEMWELT, EFHHES. FH - NEETGETIIMIDIEBREORG TII—YER LT,
FREOERFEOREDSNT, ERES. HLEE, HRERE. BEARREOREORSMY - EEEENEL THBTOTEADEIL
B ERANE THRMWEE LM, ity S TOTSEEEEORERET o TWEE W LT,

Tx=)\E—TRE REERK. TEERE. REMEHIERE ERMREEEOEy MTORSMRRSEZIITIEXN,

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

{Storage method] REHE

The products shall be stored in the original packaging and kept at room temperafure and humidity,

out of direct sunlight, and away from any and all corrosive gas.

The products shall be completely used as soom as possible, but no later than 6 months {rom the date of delivery.
Once product packaging is opened, the complete quantity of such products shall be promptly used

R, MABOQEREDTEHE, HETEHBXOYL S TREMTANFELZNEIMIAEL,

WMANS 6 5y BUARZBEL L TTEAETRL TEREET W,

28, BHERITHONIREREEEWT>TIEIN,

APPD. CHED. DSGD.
Dec. 09, 2014 { Dec. 09, 2014 | Dec. 09, 2014
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