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SPECIFICATION OF CRYSTAL UNITS YOKETAN CORP.

Customer QI

SPEC NO : AT2607-032768-12-20-QA
DATE : 4-Sep-09
(Lead Free Parts)

SPECIFICATION OF CRYSTAL UNITS

1 Nomina frequency

2 Frequency tolerance

32.768 KHz

+ 20ppm at 25 + 2 degrees

3 Temperature characteristics
-Turnover temperature 255
-Parabolic curvature constant -0.034 + 0.006 ppnv 2

9 Insulation resistance

10 Aging

4 Operating temperature -30 to 80 degrees
5 Equiverent seriesresistance 50k ohms Max.
6 Load capacitance 12.5pF

7 Shunt capacitance 2.0pF Max.

8 Drivelevel 1.0uW Max.

500M ohms/100 + 15VDC
+ 5ppm/Y ear

11 Frequency VS Temperature
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SPECIFICATION OF CRYSTAL UNITS YOKETAN CORP.

12 Dimension (unit : mm)

$#0.25£0,05

—— T 0702

# 2. 1Max

—

B, 20 Jax T.ohax

Note:
1.Heating up the package must be less than 150 degrees/5sec.

2.Thecrystal characteristics may be affected and destroyed at worst by bending the crystal.

3.Thecrystal characteristics may be affected and destroyed at worst by additional production
process as ultrasonic welding or molding encapsulation. Please be sureto check if this process
affects any damage to crystal products prior to use.



SPECIFICATION OF CRYSTAL UNITS

YOKETAN CORP.

Reliability Test (applicable to 49(50) type .U type and Tuning Fork X'tal )

Specification
Test Items Test Condition .
Dip SMD
1. Gross Lesak FC-40125 /30sec No continuous bubble
Test
2. Fine Leak Bombing of He 4kg/cm2 for 2 hours L ess than 5* 10"-8atm.c.c./sec, Helium
Test
3. Drop Test a ~19.999MHz(Fund.) - 100 cm height F +10PPM , F +10PPM ,
b. 20~29.999MHz(Fund.) - 50 cm height C.I within spec. C.I within spec.
c. 30~ MHz(Fund.) - 20 cm height
on hard wooden surface / 3 times
(' thickness more than 30 mm)
4. Vibration Test Freg. range: 10~55Hz F + 10PPM , F +10PPM ,
Peak to peak amplitude:1.5mm C.1 within spec. C.1 within spec.
3direction(X,Y,Z) each 60min.
5. Resistanceto |a. IR Reflow furnace with the condition 2 E +10PPM
Soldering Test| times. Peak temp.260+3 10+1 sec. NA C.I within spec.
For SMD type only.
Dippi ng depth 0.5mm(Min) Dipping magnification of each
time 5+0.5 sec. dipped areashall be NA
covered by fresh solder.
For DIP type only.
6. Bending Test Bending cycle: 1cycle F +5PPM,
0°->45°->0°->45°->0° C.I within spec. NA
For DIP type only.
7. Shearing Test Weight : 5N, F +10PPM,
Test duration : 10+1 sec NA C.I within spec.
For SMD type only.
8. Low Temp. F +10PPM, F +10PPM,
-40+£3 |, 240+12 hrs o o
Exposure Test C.l within spec. C.I within spec.
9. Aging Test F +10PPM, F +10PPM,
85+3 , 240+12hrs o o
C.1 within spec. C.1 within spec.
10. High Temp. & F +10PPM, F +10PPM ,
Humidity Test| +85 5 & 85%+5% R.H., 240+12 hrs N o
C.1 within spec. C.1 within spec.
11. Temperature -25+3  /15+3min ~ +85+3 /15+3min F +10PPM, F +10PPM ,
Cycling Test 15cycles C.I within spec. C.I within spec.
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Test Report
ABETRMGHME I 1 TR R A
YORETAN CORPORATION

EPERETELF I L oEH BB
28=2, NAN 2ND ROAD, T. E. P. Z, TAICHUNG, TAIWAN

S8 (No.) : CE/2008/B0506 B M¥(Date) : 2008/11/11 TFH #(Page) : 1 of 8

ﬂTﬁﬁﬂ%ﬁdwiﬁﬁ_&. B PRt TP T (The following samples was/were submitted and
identified by/on behalf of the client as) :

ko & #& (Sample Description) : CYLINDER CRYSTAL UNITS
B (Style/Tten No.) :  ATYY SERIES / ¥MR200 SERIES

#f+ B i (Sample Receiving Date) s 2008/11/04

BB M (Testing Period) : 2008/11/04 TO 2008/11/11

MR F (Test Results) : WET—E (Please refer to next pages).

Chenyu Kung / Ope n Manager
Signed for and on behalf of

SGS TAIWAN LTD.

Chemical Laboratory — Taipei

Unless arferwise stated the results show in this best repart refer only To the sampleis) tested. This test repan cannot be reproduced, exceat in full, withowt priar weitten permission of the Company.
REAERATTRON « RS LRI ARG i « Ao b 2 B T ]« AT TR -

This Test Report is issued by the Company under its General Conditions of Service printed overssf or availabls on reguest and accessible 3T WP fwww.sg s comiters_ard_condiions htm, ATention
i deawn to the imitation of lishility, mdemnification and jurisdiction issues defined 1herein. Any holder of this Test Repor is advised thar information contained nereon reflects the Compary's findings
ar the time of its mtervention only and withan the lmies of Client’s instrsctions, if ary. The Dampany's sole redponsibiliy & o s Cliem and this Sotument dogs NoT SEONSMTe PITIES 1D & TTAMGACTEN
froen exercising a¥ thew righms and abligatans under the Teansaction daouments, Any unamharized alteration, fangery of fakification of the consent ar appearance of this dooument i unlawfel and
offendars may be prasecuted 1o the fulles: exent of the law.

£ AR 2 | Chamical-Taipsi 33 WuCyuan Road, Wik indusrial Zone, Tainel County, Tawan (45 2688 7188 T 00 TEAEERA00E | - 886 (0212299 3275 £+ BOG M212288 5207 www.sgm.com

HSMEREED

Miember of the 565 Group (5G5 54)
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Test Report

B30 (No.) : CE/2008/B0506 B M) (Date) : 2008/11/11 B (Page) : 2 of B

REETRrH M E R TR R R

YORETAN CORPORATION
EYRETHRESPHRILOELS Bl
28-2, NAN 2ND ROAD, T. E. P. 7, TAICHUNG, TAIWAN

BEHEFE (Test Results)

38R {E (PART NAME) NO.1 : dcpwimon) (£53k) (MIXED ALL PARTS (FIVE EINDS))

: Famm| &%
R 4e B B fapbgls

R 1t
(Test Items) (Unit} (Method) {MDL} { :I;ul }
4% / Cadmium (Cd) mg/kg | % IEC 62321/2nd CDV (111/95/CDV) 2 n.d.

Fik, RERBSERARTRIMATR
(ICP-AES) #riWldm44. / With
reference to [EC 62321/2nd CDV
(111/95/CIV). Determination of
Cadmium by ICP-AES.

£ / Lead (Pb) mg/ke | %4 1EC 62221/2né CDV (111/95/CDV) 2 n.d.
FiE RERELEIETESAER
(ICP-AES) Mt &F. / Vith
reference to IEC 62321/3nd CDV
111/95/CIW). Determination of
Lead by ICP-AES.

# / Mercury (Hg) mg/kg | S FIEC 62321/%nd CDV (111/95/CDV) 2 n.
Fik, ARBRESTEETHFILRK
(1CP-AES) iy & . / With
reference to IEC 62321/3nd CDV
£11L/95/CDV}. Determination of
|IMercury by TCP-AES,

=

{85 / Hexavalent Chromium Cr{VI} mgiky |HEFEELEHEZHLE, FFIEC 2 n.d.
by alkaline extraction 62321/2nd CDV (111/95/CDV) FFicif
W, RUv-vIsiEms{EdEeE. / Vith
reference to IEC 62321/2nd CDV
(111/05/COV). Determination of
Hexavalent Chromium for non-

metallic samples by UV-Vis

Spectrometry.
i

Unbess cqenaise stated the results shawn in this test repor refer cnly o the samiplels] tested. This test repart cannal be reproduced, exoemn in full, without prioe written permission af the Comparny.
Fi b e 7000 » AT PR MR R S ARG (T - B D R - T R -

Thas Test Repor (5 issue by the Comoany under s Gemeral Conditions of Sevice printed overeal o maitabile on recuest and accessible 2t httouwwersg s.oom/ermi_and_oondriong.hmm, Amenton
s drawm 1o tha limasation of Liability, indemmification and jrsdiction ssues defined Thenein, Any holies of this Tess Repon = advsed tat mformation comained kereon refieos the Zompany's findings
at the time of its meersesTion oniy and within the mits of Client’s INEencTions, i© an, Tre Compary's ok responsipiliny & 1o M Jhent and this dosument does ROt @xpNeRTE Dartes 1o 2 Wansacon
fram exercising ali therr nonts and shiigMions under the tansaction documents. Any unauthorized alteration, fargery or fabsification af the CORTEN: o appearance of this document i unlawfui and
afipnders may be prosecuted vo the fullest extent of the lav,

Tiisi | Chemicak-Taipei 33 WaChyuen Aoad, Wuku Industrial Zone, Taiwei County, Tarwan (£-AL0F T80 T 05 S R2335E £+ 886 (0212755 1276 [ + 866 (0212200 3237 wwwsga.com

Member of the 2G5 Group (5565 54}



BRI E
Test Report

EHTFEMGA RS R TR TEANR L AT
YOKETAN CORPORATION

STHRETIEG PhidoBEdoosizs

28-2, NAN 2ND ROAD, T. E. P. Z. TAICHUNG, TAIWAN

$EL(Ne.) : CE/2008/B0506 B #(Date) : 2008/11/11 HH(Page) : 3 of B

R 8 L 78 w3y ik PR s
(Test Items) (Unit) (Method) WM | (Result)
(MDL) NO. 1
L HFEHER / Perfluorcoctane mgikg | HHUS EPA 3540C: 1996F 3. WAAL4R 10 n.d.
sulfonates (PROS) RV R A 2 R A
PFOS — Acid With reference to US EPA 3540C:
PFOS — Metal Salt 1996 method for PFOS Content.
PFOS — Amide Analysis was performed by LC/MS,
$AMEMI / Sun of PBBs - n.d.
— %A / Monobromobiphenyl ] n.d.
=M A / Dibromobiphenyl ] n.d.
SR / Tribromobiphenyl i n.d.
WERBE / Tetrabronobipheny! 5 n.d.
ERBE / Pentabromobiphenyl 5 n.d.
o L Hexabromobipheny] b n.d.
LREE / Heptabromobipheny! 5 | n.d
,\E.E-‘E.L"q‘:: / Uctabromobinheny] % & [EC 62321/2nd CDV (111/895/CDV) i | 1. d
LSRR / Nonabromobiphenyl Fik. RERENRG/ T REENSE 5 | n.d.
+RMAE / Decabromobipheny] BEfmsAMmERSE. / Vith 5 | nm.d.
$ 4B ¥MIEF / Sum of PEDEs ME/KE | eference to IEC 62321/2nd CDV s | .
—iRE iR / Wonobromoediphenyl ¢ther (111/95/CDV}. Determination of PBB i i_ n.d.
LY 1 3 o Dibromodipheny]l ether and PBDE by GC/NS. 5 n.d.
ZRBEE / Tribromodiphenyl ether 5 n-d.
TEM A / Tetrabromodipheny! ether & n.d
FhMAEM / Pentabromodiphenyl ether 5 n.d
S ¥ & / Hexabromodiphenyl ether B n.d.
AR / Heptabromodiphenyl ether § n.d.
ARB 8 / Octabromodiphenyl ether 5 n.d.
A% EEE / Nonabromodiphenvl ether 5 n.d.
T B A / Decabromodiphenyl ether 5 n.G.

u""‘“_’ oafskraiie stated the results shown i this Ten repart refer andy bo the sample|s) tested. This test report cannot be reproduced, except in Tulk withour price wiitien permission of the Company.
ERIEDITR - o S MMETHAEL T R T T » AR s S e - A Al -

Thas Test Repar i isswed by the Company undes s General Conditians of Servioe prired overleal or svallable on request and accessible at httouwwwesgioom/term:_and_conditionshom. Attention
15 dlrawm to the limisamsan of Babdny, indemmification and jurisdiznion isswes defned thenein, Any halder of this Test Repor is aovised tat informanion contained hereom reflect: the Company's findings
at ghe time of its intervention ariy and within the limits of Client's ngtructians, ¥ any, Thie Company's sole resparsiodity s 1o its Chent and this document does not exonerste Dares 1o 8 ranssetar
fram exercising all their nghts and obbgations under the transaction documents. Ary unsutharced aheratior, forgery or falsification of the comlent o sapsacan te of this Socument is unkewlul and
offenders may be prosecuted to the Fullest extens of The law.

17 hlh N{I ox IE:\ | Cnemicak-Taipe: 33 WuChyuan Roed, Wi indussrial Zone, Taipei County, Taiwan /5 2B TIEE T RUD TIPSR o+ BEE 0213299 3279 [+ 636 (002299 337 ww'w.sgs.com

i
Mambier of The 565 Group (5G5S 5A)
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Test Report

ARTTFREA ML LV R A
YORETAN CORPORATION

EPHBETFHE I LOEHBoaR 22

28-2, NAN 2ND ROAD, T. E. P. Z, TAICHUNG, TAIWAN

§E&E(No.) : CE/2008/B0506 HH#(Date) : 2008/11/11 TFH #(Page) : 4 of &

ML (Note) :
1. mg/kg = ppm
2. n.d. = Mot Detected (F#rd)

3. MDL = Method Detection Limit (77 348 M]3 R4l )
4. "-" = Not Regulated (B#i54h)
5. ket E R NP HAEERSME - HETHRLMNELETRALTEHNE—HTHSE.

(The samples was/were analyzed on behalf of the applicant as mixing sample in one testing.
The above results was/were only given as the informality value.)

PPOS4 & FiA(Reference Information) : %4 2006/122/EC (Directive 2006/122/EC)
(1) WA W FT B4 Lk M b min W AR E i o F 7R F A& 00, 005%.
(May not be placed on the market or used as a substance or constituent of preparations in a

concentration equal te or higher than 0.005 % by mass.)
(2) BABWFTEATH Lo EMS LB DL BT LR APFOSE &N LA mif L3t
PFSEEREFHAKRN0.1%, AHRIEALATEST. W RPFSEEEHT * & FFHE Kb lug/n’.

“‘Eaf net be placed on the market in semi-finished products or articles, or parts thereof, if the

concentration of PFOS is equal to or higher than 0.1 % by mass calculated with reference te the
mass of structurally or microstructurally distinct parts that contain PFOS or. for textiles or other

coated materials, if the amount of PFOS is equal to or higher than lug/m™ of the coated material.)

Uinless othetwise stated the results ghown in this test rapart refer only 1o the sample(s) tested. This tess repart cannos be reproduced, encept in full, without peior wiitten pesmission of the Company,
e o 00 - LW R R R AN - CafE Sl DR R - TR0 -

Thits Test Repart i issued by the Company under its General Conditions of Senice prmted overeaf or availabie o0 request and aocessible a1 MR w50 .com /terms_and_conditionshim. Attention
5 drasam 10 the: imitataon of Babiliy. indemsilication and purisdiction msues defined therein. Amy holder of this Test Reporn & sdvised that infgemation contamed hereon reflects the Company's findings
at thee time af it intervention onky and within the kmits of Client’s instructcns, if amy. The Compams sole resporsibility is 10 it O and this docsment does not exonerate partes to o transaction
from exercesing all their sights and obligations under the Transamion documents, Any wnautharized amemnon, forgery or falsification of the comtent or sppeacance of tnis document is unlawiul and
offerders may be prosecuted 1o o fuliest extens of the law,

MM A TIRLE | Chemicat Taipel I3 WoCnyuan Road, Wk industrial Zone, Tapel €ounty, Taiwan /#7182 560 T SIS FAEIENNE 1 + 586 0212299 3279 1+ 686 [BT12209 3237 wwwsgs.com

Member of the 565 Group (3G5 54)
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Test Report

AHETREHTHE I
YORETAN CORPORATION

FH(No.) : CE/Z008/B0506

ETYHBETHS L ko Edh 1528820
2B-2, NAN 2ND ROAD, T. E. P. Z, TAICHUNG, TAIWAN

B g (Date) :

2008/11/11

H#(Page) : 5 of 8

1) BRERTHRAE G B2 TR TR (AWM EFZEMRN) | These samples were
dissolved totally by pre-conditioning method according to below flow chart. ( Cr™ test method excluded )

2) ™M AR : #214 / Name of the person who made measurement: Climbgreat Yang
3) ®# BF A FRERE /Name of the person in charge of measurement: Troy Chang
Lﬁﬁ - $1# 145 / Cutting - Preparation
v
[ ##4E 2 ¥ ¥ | Sample Measurement ;
# Pb - 4 Cd # Hg #més Cr*
v r L i
AT R & 694 T ok il 69 8k 47K o/ B0 e/ L L 6 AR AL oo it B 3 duik. [ Add
{t{4+=F £ # 7 ) | Acid digestion by suitable Microwave digestion with appropriate amount of
acid depended on different sample HNOW/HCIHF digestion reagent
material {as below table) | ¢
T ¥
4 .
_, T e | 5 @G RARAH |
i 8E /F . {£3¥5 / Heatto |
I — appropriate |
I | AE /Residue | temperature to extrac i
| % /! Solution v T
) ik | | - .
kall FI.ESII:‘.IH ] At s f |
2) 5{%%2?5&% \ Cool, filter digestate
through filter

[ el HCP—.&ESJ

ra# ¥ [ Sample Materal

FFILEL a8 [ Digestion Acid

A, 48, &=, 8y /

Steel, copper, aluminum, solder

Eoh, #ift, B8, SARL ERA S
Agua regia. HNOa, HCL HF, Ha0:

w4 [ Glass #ikg, 888 | HNOy/HF

£, 5, je, BE [ I [ Agua regia

Gold, platinum, palladium, ceramic

st | Sitver =Rl | HNOs

#1F [ Plasfic HEE, TRk, S, BN/
H50s, Hz0z, HNOs, HC!

L4 [ Olhers A EFTEERSERE |

Any acid to fotal digestion

-

o EFESHE [Add
diphenyl-carbazide for
color development

!

BN R-TRLEARE |
- i S
540 nm eym g [
measure the
absorbance at 540 nm
by LV-VIS

Linless atherwise stased th reguis shiwn in this 1est report refer anby to the sample(s) tested. This test report cannat be reprodisoed, excep in full, withous prio? written permassion of the Comaany.

SRV TTIOHE o R R E R L A O -

LEERSEDANHTE « TR -

This Test Repen i issued by the Company under 15 Gereral Conditions of Senvice orinted overieaf or availabie on request and acorssibie at hetoolfwasw sgzcomierms_and_conditions hem, Amention
s dirawn 10 The kenitation of laniiry, indemnnificanion and junsdiction tswes defined therein. Any holder of this Test Bepao ik adwised thar informatson contained hareorn refies e Comaams findings
2t the tima of it IMervention only and within the limits of Clisnt's instructions, i any. The Company's sake responsibilny is to s Jient and the document doss nol ExoREraTe partes 1o a Tansacton
Froem exercising all thei rights snd obligations under the tran saction documents. Any unautnorized aleranon, forgeny or falsification of the content of appeannog of this document i unlawiul and

aiffeniders may be prosecuned 1o the fulles extent of b

hee lawe.

S5 Tarwan L1d, | _ =
e A G T 50 | Chemical-Teipsi 33 WaChyuan Road, Wi industrial Zone, Taipel County. Tatwan S5 ADPREET T 5 WL GRERIEE ¢+ 856 0292299 3279 f - 886 0202299 5257 www.sps.com

Member of the 5C5 Group (565 SA)



RARE - i
(No.) : CE/2008/B0506 E#f(Date) : 2008/11/11 B H(Page) : 6 of 8

Test Report

AHTTRGEA MRS

PR L
VOKETAN CORPORATION

EYHETFRS P doBEhgoitoag s
28-2, NAN ZND ROAD, T. E. P. Z, TAICHUNG, TAIWAN

SRFR () L FBRk s TR/
Analytical flow chart of PFOA/PFOS content

1) AR - §1%5# / Name of the person who made measurement: Carrie Liu
2) ®MEEF A BIr% [ Name of the person in charge of measurement: Shinjyh Chen

Wi AR E |
Sample pretreatment

l

‘ FAEREER
(% %7 #% US EPA 3540C) /
‘ Sample extraction by Soxhlet extraction

{Reference method US EPA 3540C)

L 4
EigEpEaEits |
Concentrate/Dilute Extracted solution
B AR B AT T ik AT E R
Analysis was periormed by LC/MS

l

&3 | Data

Unlass otherwize stated The resiis shown i this test repars refier only o the saeplels) tested, This &3t repar cannot be reprodussd, except in T, witheu? prios written permission of the Compary.
FRERTIRE « MM UG SRS A « TSRS M - AT .

Thus Test Repon 5 tsued by tne Comparr undse: its General Conditans of Serege prirmed owerleal or avallable on request and acoessible at hitpo'wsw.sgzoomiterms_and_conditions htm. Attention
I8 drawm 1o tne limitation of kabdiry, indemnifization and jursdiction issues defmed thereén. Any hoider of this Test Bepor is advised that information contained herean refiects the Comoany's findings
at the time of 03 intervention anky and vithim the mits of Client’s instructions, ¥ any. The Comoamy’s soke responsibilin is to s Jlient and this doosment does not exonerats parties to a2 transaction

fram exercising all thei rights and obiications under The Transection documents, Any unautharized alberation, forgery ar faisication of the conbent or appssenn ce of this document & unlawdul and
offerders may be prosecuted to the Fullest extent of the law,

ErRR I R ) |ul Chemical Tainel 33 Wolkyuen Road, Wil instustrinl Zone, Taipe: County, Teivwen /500 T T0EH T IRPS338E « + B85 0212399 3279 1 = BB6 D2IPP 3237 www.igioom

Member of the 565 Group (565 54)
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Test Report

AHETTRHGHMESF RN MEREO R
YOKETAN CORPORATION

EPHEFiIS P oBE g o osth o
28-2, NAN 2ND ROAD, T. E. P. Z, TAICHUMG, TAIWAN

$EH(No.) : CE/2008/B0506 BHI(Date) : 2008/11/11 B (Page) : 7 of 8

3B 38 Aat 547 A2 ® / PBB/PBDE analytical FLOW CHART

1) mF AR : ##%5# | Name of the person who made measurement: Roman Wong
2) R A T A Hdrd [ Name of the person in charge of measurement: Shinjyh Chen

# 0B H AL | First testing process ———
EFMEEAEF | Optional screen process  «eeooe .
BiTAE A | Confirmation process = - — »

Sample / #&
¥

Sample pretreatment / #5578 &

“...."l........-...l.l......-....‘
Ll L]
. Screen analysis | #1 i #-47 E
= -
. L

B EEEEESEEREEREENEE R RN R RN MERRE RN R
T

Sample extraction 45 :,"m;
Soxhlet method & # 3

Concentrate/Dilute Extracted solution ]
2 IR A |

L
| Filter /| # Lk i€

-
Analysis by GCIMS /
RGE R R

¥
issue Report R3T#E &

U"l"-'ﬂ ﬂtﬂ“"*"“ ‘f'“E'J‘“u‘ rezults shawm in this WIED{II‘! refer vur!I-.I to |:h¢~ ﬂmrplnhl tested, This 1837 ieporn canna: be repesduced, excen: in full, withous pnor wiitten pemnission of the Company,
kel BN R G A« R R D TR T o 0B I

ot iz issued by the Company undes its General £ M:"ll.l':ln; u‘ SEn.-lDe pr"ﬂcn owerlead or available on reguest and accessible at httnywww sgicomiterm:_and_conditionshtm Astention
e imitation of Labilivy, indemaification and punsdiotion isse=s defined theremn. Any foider of the Te r- is sdvised tnat information contamed herson refiect: the Company's fmdings
of itd inferventon oniy and withir the Bmits of Clienss instructians, ¥ any. The Comoam's solke retno v i to it Client and this document does Aot sxonsrals partiss 1o a transaction

: 4 all Eheir nights and obligations e the transaction decurments. ARy URSUINGrEed Blermon, fargers or [AEEcation of The CORTENT oF ADEEaren oF ©° This BHCUmMEnT is unkwlul and
affenders may b proseculed to the fullsst extent of the law.

This Tes

TR TEE IR 2 | Chemical-Taipel 33 WuChpnan Rosd, Wl Indussrial Zeme, Taiped County, Taswan 770000 TR TR0 7 AIRE33%E € BBE 022299 3279 [« BB (02)2209 3237 www.505.00M

Memaer of the 565 Group [5G5 5A)
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