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RE-SS Model: FXO-HC33 SERIES

HCMOS 3.2 x 2.5mm 3.3V Oscillator Frea: 0.75 MHz to 250MHz
Rev.3/27/2012
Features
& XTREMELY Low Jitter
@ Low Cost
& XPRESS Delivery
@ Frequency Resolution to six decimal places —
@ Stabilities to + 25 PPM
& -20to +70°C or -40 to +85°C operating temperatures Complia,
@ Tri-State Enable / Disable Feature Applications
Q.f} Industry Standard Package, Footprint & Pin-Out e ANY application requiring an oscillator
@ Fully RoHS and REACH compliant e SONET
@ Gold over Nickel Termination Finish e Ethernet
@ Serial ID with Comprehensive Traceability e Storage Area Network
v , e Broadband Access
DD Q Q Enable / Disable .
| e Microprocessors / DSP / FPGA
i FOX ¢ Industrial Controllers
== | XPRESSO —O ouTPUT e Test and Measurement Equipment
ASICs e Fiber Channel
\
GND é
For more information -- Click on the drawing
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proprietary ASICs, designed and developed by Pin Assignment 6
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Finished XPRESSO parts are 100% final tested.
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FXO-HC33 Series

Model Selection Guide & Fox Part Number

STEP #1: Customer selects the Model Description and provides to Fox Customer Service
Model Description

FXO—H 3353—1Q§.2§ Frequency (in MHz)

_/ _ Resolutions to 6 places

past the decimal point

H=HCMOS C = Ceramic 3=3.2x25mm 3=33V 0 =100 PPM blank = -20°C to +70°C
5=%50 PPM R =-40°C to +85°C
6 = = 25 PPM (-20 ~ +70°C)

STEP #2: The Fox Customer Service team provides a customer specific Part Number
for use on their Bill Of Materials (BOM).

Fox Part Number (The assigned Fox Part Number must be on the BOM — not the above Model Description)
(This will ensure receipt of the proper part)

The 1% Field 766-106.25-8

Product Code #
/ -
766 = FXO-HC33 T The 3" Field
Fox Internally Generated Number
(If any specification changes,
nd = the last digits change)
The 2 Flelq (The same specs for a different customer
The Customer’s Frequency also changes the last digits)

This example, FXO-HC335R-106.25 = HCMOS Output, Ceramic 3.2 x 2.5mm Package, 3.3V,
+50 PPM Stability, -40 to +85°C Temperature Range, at 106.25 MHz

Page 2 of 24
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XCreEssl) FXO-HC33 Series

- 0 0 0000 0000 0 0 0 1
Electrical Characteristics

Maximum Value
Parameters Symbol Condition (unless otherwise noted)
Frequency Range Fo 0.750 to 250.000 MHz
Frequency Stability ' -20 ~+70°C 100, 50, 25* PPM
-40 to +85°C 100, 50 PPM
To Standard operating -20°C to +70°C
Temperature Range Optional operating -40°C to +85°C
Tsta Storage -55°C to +125°C
Supply Voltage Voo Standard 3.3V 5%
0.75 ~ 20 MHz 32 mA
20+ ~ 50 MHz 35mA
Input Current (@ 15pF LOAD) oo 50+ ~ 130 MHz 47 mA
130+ ~ 200 MHz 55 mA
200+ ~ 250 MHz 60 mA
Standard 15 pF
Output Load HCMOS Operational To 125MHz 30 SF
Start-Up Time Ts 10 mS
Output Enable / Disable Time 100 nS
Moisture Sensitivity Level MSL JEDEC J-STD-20 1
Termination Finish Au

Inclusive of 25°C tolerance, operating temperature range, input voltage change, load change, aging, shock and vibration. *Excludes aging.

Absolute Maximum Ratings (Useful life may be impaired. For user guidelines only, not tested)

DWG-5052

Maximum Value
Parameters Symbol Condition (unless otherwise noted)

Input Voltage Vbb —-0.5V to +5.0V

Operating Temperature T amax -55°C to +105°C
Storage Temperature Tsta —-55°C to +125°C
Junction Temperature 150°C

ESD Sensitivity HBM Human Body Model >1 kV

© 2012 FOX ELEC?:OQV\?ICBSO\fISZC‘)‘Qom :2008 Certified Fﬁx




Xeeress()

FXO-HC33 Series

Output Wave Characteristics

. Maximum Value
Parameters Symbol Condition (unless otherwise noted)
0.75 to 150 MH 10% V,
Output LOW Voltage VoL 150+ to 950 MHZz 20‘72 VEE
0.75 to 150 MH 90% Vpp MIN
Output HIGH Voltage Vor 150+ to 250 Mz 80% Vo MIN
Output Symmetry (see Drawing Below) @ 50% Vpp Level 45% ~ 55%
Output Enable (PIN#1) Voltage ViH 270% Voo
Output Disable pin# 1) Voltage Vi < 30% Vpp
. . ) 0.75 to 150 MHz 3nS (10%~90%)
Cycle Rise Time (See Drawing Below) Tr 150+ to 250 MHz 3nS (20%-80%)
. ) 0.75 to 150 MHz 3nS (90%~10%)
Cycle Fall Time (See Drawing Below) TF 150+ to 250 MHz 3nS (80%-20%)

If 30% to 70% times are used, Rise and Fall times change to 1.5 nS from 0.75 to 250MHz
If 20% to 80% times are used, Rise and Fall times change to 2 nS from 0.75 to 150MHz

Rise Time / Fall Time Measurements

0V to Vipp 20% to 80%

1 10% to 90% A N

10% - 90% 90% - 10% gc? =20
Rise Time Fall Tirhe Times

Oscillator Symmetry
On Time Off Time
~a—1/2 Period —=r=——1/2 Period —=—

Ideally, Symmetry should be 50/50 -- Other expressions are 45/55 or 55/45

Page 4 of 24
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Xeress() FXO-HC33 Series

Phase Noise

0 ‘
-20 3.3V Phase Noise Graphs
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Jitter is frequency dependent. Below are typical values at select frequencies.

Phase Jitter & Time Interval Error (TIE)

Phase Jitter TIE
Frequency (12kHz to 20MHz) (Sigma of Jitter Distribution) Units
62.5 MHz 0.8 2.9 pS RMS
106.25 MHz 0.8 3.2 pS RMS
125 MHz 0.8 2.3 pS RMS
156.25 MHz 1.0 3.0 pS RMS

Phase Jitter is integrated from HP3048 Phase Noise Measurement System; measured directly into 50 ohm input; Vpp = 3.3V.
TIE was measured on LeCroy LC684 Digital Storage Scope, directly into 50 ohm input, with Amherst M1 software; Vpp = 3.3V.
Per MJSQ spec (Methodologies for Jitter and Signal Quality specifications)

Random & Deterministic Jitter Composition

Random (Rj) | Deterministic (Dj) Total Jitter (Tj)
Frequency (pS RMS) (pS_P-P) (14 x Rj) + Dj
62.5 MHz 1.2 9.2 25.6 pS
106.25 MHz 1.3 9.0 27.2 pS
125 MHz 1.2 8.7 26.5 pS
156.25 MHz 1.2 12.7 30.0 pS

Rj and Dj, measured on LeCroy LC684 Digital Storage Scope, directly into 50 ohm input, with Amherst M1 software.
Per MJSQ spec (Methodologies for Jitter and Signal Quality specifications)

Page 5 of 24
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Xeeress()

FXO-HC33 Series

Pin Description and Recommended Circuit

Pin # Name Type Function
1 E/D" Logic Enable / Disable Control of Output (0 = Disabled)
2 GND Ground Electrical Ground for Vpp
3 Output Output HCMOS Oscillator Output
4 Vb e Power Power Supply Source Voltage
PTO?E:S N. C. Hi Z No Connection (Factory Use ONLY)
NOTES:
! Includes pull-up resistor to Vpp to provide output when the pin (1) is No Connect.
Installation should include a 0.01uF bypass capacitor placed between Vpp
(Pin 4) and GND (Pin 2) to minimize power supply line noise.

E/D| 1 4 (Voo 0.01uF I
BDo——#1  #4 Voo
N.C.| 1p I | ™ |N.C.
NC NC
GND| 2 3 |Output GND 42 #3 ouT
HCMOS LOAD
p— (15 pF)
Terminations as viewed from the Top I

NOTE: XpRessO HCMOS XOs are designed to —
fit on Industry Standard, 4 pad layouts

Enable / Disable Control
Pin # 1 (state)
OPEN (No Connection)
“1” Level Vi =70% Vpp
“0” Level Vi <30% Vop

Output (Pin # 3)
ACTIVE Output
ACTIVE Output
High Impedance

Soldering Reflow Profile (2 times Maximum at 260°C for 10 seconds MAX)

t 10 Seconds Max
ﬂ P within 5°C of 260°C peak
260°C; — - - -
Ramp-Up
ooBeCL . FCsMax_  \__ o Ramp Down
s nas Ceed ©f
180°Cl - - - - Aqove 225°C Reflow A:rea Not to ex 6°Cls
| | |
| | |
o~ 120 + 20 Seconds b :
160°C ‘ In Pre-heating Area ‘ : :
| | | |
| | | |
| | | |
| | | |
| | | |
| | | |
| | | |
| | |
| . |
25°C | [ |
i 400 Seconds MAX from +25°C to 260°C peak ——1
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Mechanical Dimensional Drawing & Pad Layout

DWG-5052

3.2x 2.5 XpressO

HCMOS
3.3 Max —~
H 3 1.0 Max
XPRESSO | 2.6 Max
° -
1 2 End View
'
i‘g‘ | @J | g 1.0 Max
0.35 4 Side View I
- 0.70
TERE R ( Bottom View
- os0
Recommended
Solder Pad Layout
+ ﬂ 1.40 ﬁ
1.20
! !
0.50

Note: XpressO HCMOS XO's are designed
to fit on industry standard, 4 pad layouts.

Pin Connections
#1 E/D # 3 Output

#2 GND  #4 Vpp

FXO-HC33 Series

Actual part marking
is depicted.

See Traceability (pg. 8)
for more information

Drawing is for reference to critical specifications defined by size measurements.

Certain non-critical visual attributes, such as side castellations, reference pin shape, etc. may vary

Page 7 of 24
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FXO-HC33 Series

Xeeress()

Tape and Reel Dimensions

4.0mm @1.5mm

0 0 ‘o\ 0 o *
&B.Smm

8.0mm
J 1.4mm 4.0mm

==—1.75

Standard Reel Qty. = 2K *‘ ’« 9.0

Labeling (Reels and smaller packaging are labeled with the below)
« Fox Part Number: 766-106.258 —> /™ 766-106.25-8 B )
. _ 010 0T ATl R T Xpress0 ®
e Quantity: 2000 pieces ———> or: 2000 Conered by one oF more of Listed
0 G oy g
(] Description: FX0O-HC335R-106.25 —_— DESC FXO-HC335R-106.25 h:i?u ::mﬂ A m‘%
« Date Code 0745 > wrt ciok: 0745 Pb-Fros 151 moms, 1 st, g
(YYWW 2007 45" wi 0 0 Roatogory (od) o ol toug kg wtos 1]
. LOT# 24435 ————> | 24435 ilpies a1 o By
If traceability should become necessary \”II"H.H Iﬂ" IHII “|I| H“ ‘II —— mﬁﬁrmﬁﬁﬁ’ Er::;ﬂg.tly
An additional identification code is contained internally if tracking should ever be necessary
Page 8 of 24 ﬁ
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FXO-HC33 Series
- 0 0 0000 0000 0 0 0 1

Traceability — LOT Number & Serial Identification

LOT Number

The LOT Number has direct ties to the customer purchase order. The LOT Number is marked on the

“Reel” label, and also stored internally on non-volatile memory inside the XPRESSO part. XPRESSO parts
that are shipped Tape and Reel, are also placed in an Electro Static Discharge (ESD) bag and will have the}
LOT Number labeled on the exterior of the ESD bag.

It is recommended that the XPRESSO parts remain in this ESD bag during storage for protection and
identification.

If the parts become separated from the label showing the LOT Number, it can be retrieved from inside one
of the parts, and the information that can be obtained is listed below:

Customer Purchase Order Number

Internal Fox Sales Order Number

Dates that the XPRESSO part was shipped from the factory
The assigned customer part number

The specification that the part was designed for

Serial Identification

The Serial ID is the individualized information about the configuration of that particular XPRESSO part. The
Serial ID is unique for each and every XPRESSO part, and can be read by special Fox equipment.

With the Serial ID, the below information can be obtained about that individual, XPRESSO part:

Equipment that the XPRESSO part was configured on

Raw material used to configure the XPRESSO part

Traceability of the raw material back to the foundries manufacturing lot
Date and Time that the part was configured

Any optimized electrical parameters based on customer specifications
Electrical testing of the actual completed part

Human resource that was monitoring the configuration of the part

Fox has equipment placed at key Fox locations World Wide to read the Lot Identification and Serial
Number of any XPRESSO part produced and can then obtain the information from above within 24 hours

Page 9 of 24
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FXO-HC33 Series
- 0 0 0000 0000 0 0 0 1

Party (SGS) Material Report

SGS

Test Report No.: CE/2009/B5581 Date: 2008/11/27 Page:1of 4

FOX ELECTRONICS | N R
5570 ENTERPRISE PARKWAY FT. MYERS, FL 33905, LISA

The following sample(s) was/were submitted and identified by/on behalf of the client as:

Sample Description : XPRESS0O CLOCK OSCILLATORS
Stylelitem Mo. : SEAM SEAL CERAMIC PACKAGE
Buyer/Order No. o B1MT3
Sample Receiving Date r 200901120
Testing Period r 200911/20 TO 20091127
Test Result(s) . Please refer fo next page(s).
Chenyu Kung / Ope Manager
Signed for and on behalf of

SGS TAIWAN LTD.
Chemical Laboratory — Taipei

Unless cthanwiss stated thae resulis shewn in this testrapert rafer only to the samplals! tested This test raport cannct be reproduced, axcept in full, witheut prar wiitten permission of the Company.
B B TRAN R T A MDA AT - R o R L W - T -

This Test Rapon is issusd by tha Company urdsr its Genenal Conditionsof Service printed cvardesf or available on request and accessible at htipefwwaw sgs comdiemmes_and_conditions.hirn, Attariion
is drawn o tha limitation of Eakility, indsmnificaticriand jurnizd dien izuss definad tharain. Ay holdarof this TestRepart is advised that information cortaingd harson reflacts the Company's firdirgs
ait thi m of its intervanition anly and within tha imits of Clisrt's instructicors, ¥ any. Tha Compary's sola resporeibilityis eoies CRant ard this dooument deoas not axonarata partiss to a trarcaction
from axarciing all their ights and chligatiors under the transaction documents. &ry unauthorized alteraticn, forgery or fakification of the contert or appsarncs of this document is unlawdul ard
offerdars may ba prosecuted tothe fullest sctant of tha law.

AR R R ChemicalTalpsl 33 'WuChyuan Road, Wuby Industrdal Zone, Talpel County, Talwan /f5] W A TR T MRS 3386 © + 62500212200 3279 14 B85 (M2)2Z00 3237 wwaw sgs.com

Mambier of tha 565 Group (55558

Page 10 of 24
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DWG-5052

SGS

3 Party (SGS) Material Report (continued)

FXO-HC33 Series

Test Repor‘t Mo. . CE/2009/B5581  Date : 2009/11/27 Page . Z2of 4

FOX ELECTRONICS | U M

5570 ENTERPRISE PARKWAY FT. MYERS, FL 33905, USA

Test Result(s)

PART NAME NO A OSCILLATORS

Test Item (s): Unit Method MDL R:é“1“

Cadmium (Cd) mg'kg JWith reference to IEC 62321: 2008 and 2 n.d.
performed by ICP-AES.

Lead (Fh) mg/kg JWith reference to IEC 62321: 2008 and 2 n.d.
performed by ICP-AES.

Mercury (Hg) mg/kg JWith reference to IEC 62321: 2008 and 2 n.d.
performed by ICP-AES.

Hexavalent Chromium Criv1) by mglkg [With reference fo IEC §2321: 2008 and 2 n.d.

alkaline extraction performed by UV-VIS.

Perfluorooctane sulfonates mglkg [|With reference fo US EPA 3540C; 10 n.d.

(PFOS) 1996 method for PFOS Content.

PFOS - Acid Analysis was performed by LC/MS.

PFOS — Metal Salt

PFOS - Amide

PFOA (CAS Mo, 000335-67-1) ma'kg  JWith reference to US EPA 3540C: 10 n.d.
1996 method for PFOA Content.
Analysis was performed hy LC/MS.

Halogen

Halogen-Fluorine (F) {CAS No.: mglkg [With reference fo BS EN 145822007 &0 n.d.

014752-84-8) Analysis was performed by 1C.

Halogen-Chlorine {CI) (CAS No.: mg'kg [With reference fo BS EN 14532:2007. &0 n.d.

022537-15-1) Analysis was performed by 1C.

Halogen-Broming (Br) (CAS Mo.: mg/kg JWith reference to BS EN 145282:2007. &0 n.d.

010097-32-2) Analysis was performed by IC.

Halogen-lodine (1) (CAS No.: mglkg |With reference o BS EN 14582:2007. &0 n.d.

014362-44-8)

Analysis was performed by 1C.

Unlezs ctharwiss statsd tha resulis sheswn in this textrapert rafar only to the samplals tastsd This tsst raport cannct ba reproduced, axcapt in full, witheut priar writtan permission of the Company.

B A TTERAN + A T R AN BT ¢ R R R D AT T

This Test Rapan is izzusd by the Company urdar itz Ganaral Corditions of Sarsica printed cvareaf or available on requast and aceezzibla ac hetpsfwwa gz com/tanme_and _cord itiore. i, Attantion
s drawen o tha limitation of Fability, irdemnificaticriand junizd cdicn ksues defined therain, Any holdarof this TestReport: is advised that information contained hareon reflacts the Company's firdings
at the fime of its inberverition only and within the mits of Client's instruciiors, § any. Tha Company's sole resporeikilityis oits Chant and this document doas not exonerate paries to a frarsaction
from sxarcisirg all thair ights and cbligations urdsr the trnsacton documenits, Ary unauthorized ahteration, forgery or fakification of the contant or appsarancs of this dooument is unlawful ard

s may ba prosacuied tothe fulkst sxtant of tha law.

AR R [ChemicalTapsl 33 wuchysn Road, wull ndusenal Zona, Taipsl County, TAwan /o0 T T80 T MRS 2358 1 + 62200012290 3270 14 BBS (22003237 weew sg5.00m

Page 11 of 24
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FXO-HC33 Series

) Material Report (continued)

SGS

Test Report No.: CE/2009/85581 Date:2009/11/27 Page : 3 of 4

FOX ELECTRONICS 1 A
5570 ENTERFRISE PARKWAY FT. MYERS, FL 33905, USA

Test Item (s): Unit Method MDL R:é“:*
Sum of PEBs - n.d.
Monabromobiphenyl 5 n.d.
Dibromobiphenyl ] n.d.
Tribromobiphenyl ] n.d.
Tetrabromobiphenyl 4] n.d.
Pentabromohiphenyl 4] n.d.
Hexabromobiphenyl 5 n.d.
Heptabromobiphenyl 5 n.d.
Octabromohiphenyl 5 n.d.
Monabromobiphenyl 4] n.d.
Decabromobiphenyl malkg \With reference to IEC 62321: 2008 and 5 n.d.
Sum of PBDEs performed by GC/MS. - n.d.
Monobromodipheny! ether L] n.d.
Dibromodiphenyl ether L] n.d.
Tribromaodiphenyl ether 5 n.d.
Tetrabromodiphenyl ether ] n.d.
Pentabromaodiphenyl ether 4] n.d.
Hexabromodiphenyl ether 4] n.d.
Heptabromodiphenyl ether L] n.d.
Cctabromodiphenyl ether L] n.d.
Monabromodiphenyl ether L] n.d.
Decabromodiphenyl ether 5 n.d.

Note :
1. mg/kg = ppm ; 0.1wi% = 1000ppm
2. n.d. = Not Detected
3. MDL = Method Detection Limit
4. "-"=Not Regulated

PFOS Reference Information : Directive 2006/122/EC

(1) May not be placed on the market or used as a substance or constituent of preparations in a concentration
equal to or higher than 0.005 % by mass.

(2) May not 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 {o the mass of structurally or
microstructurally distinct pars that contain PFOS or, for textiles or other coated matenals, if the amount of PFOS
is equal to or higher than 1|.JgfmE of the coated material.

Unlaas othanwiss statad tha results shown in this estraport rafar only o the samplais) tastad This test raportcannct ba reproduced, aecept in full, without prior writtan permiszion of tha Company.
B FRAN A Tl R AN PUTT -  E  ER]  TTS

This Test Report is issued by the Company urdsr its Ganeral Corditiens of Servica printed cvarl eaf or availabla on request ard accessible at httpe/www sgs. com/tamme_and _conditiors.htm. &tterition
is drawn to the limitation of Bability, indernnification and jur sdi ction issuss defined themin. Any holderaof this TestReport is advised that informationcontained henson reflacts the Company's findings
at the tims of it intarvardion anly and within the Emits of Client’s instructiore,  any. Tha Compary's sola respereibility is toits Clant ard this document doas not axonarata partiss 0o a trareaction
from sxarcizing all thair ights and chligatiors undsr the transacion documenits, Ary unauthorized ahtaration, forgery or fakification of the contert or appsarancs of this dooumant is unlwful and
offaridars may be proseouted tothe fullest extant of the law.

AR A R T | ChamicabTalpsl 23 wWuChyuan Road, Wul ndusenal Zone, Talpsl County, Talwan /5L BETUR T80T MRS 3508 1 + 69500012209 3279 T+ 8BS (012209 3237 www Jg5.20m

Mamber of the 365 Group 1555 54)
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FXO-HC33 Series

) Material Report (continued)

Test Report No.: CE/2009/B5581 Date : 2000/11/27 Page : 4 of 4

FOX ELECTRONICS

| R O O A
5570 ENTERPRISE PARKWAY FT. MYERS, FL 33005, USA

** End of Report =

Unlkees ccharwizss seated tha rasults shown in this esstraport rafar orly tothe samplatst tasted. This test raport cannct ba repreduced, axcapt in full, without priar wiittan permission of the Company.

B P FERAN o bR A R DL AT AR R R WM - TOE

This Test Repan is iszued by the Company urder its Ganaral Corditions of Sarvica printed cvarlaaf or availabla on requast ard accaszible ac hetpawway sge. com/tanme_and_corditiore.hom. Attantion

s drawen to the limitation of Bakility, indermnification and jurisdicticn issuss defined thamin. Any holderof this TestReport is adwised that informaticnconained hareon reflacts the Company's firdirgs

at thea tmia of its intervarition only and within the Emits of Client's instructions, # any. Tha Compariy's sola raspereikilityis b its Chant ard this documenit deas nek axonarate partiss £ a trareaction

from exarciirg all thair ights and chligations uredsr the transscton documents:. Any unauthorizad ataration, forgery or Takification of the contert or app=arance of this dooument is unlwful and

offereders may ba prosacuted tothe fullest sxtant of tha law.

565 Taiwan Led.

AR LR R | ChemicabTapsl 23 wuChyuan Road, Wulkl nduscral Zona, Taipsd County, Taiwan /i3t 6 TR T80 T RS2 398 1 + 8250012200 3270 T4 8BS (0022903237 www 295.00m

I

Mambser of the 565 Group (555 58)
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FXO-HC33 Series

Test Report No ' CR/2009/B0181 Date - 2009/11/27 Page - 10f8

(SVHC)
FOX ELECTRONICS N
5570 ENTERPRISE PARKWAY FT. MYERS, FL 33905, USA

The following sample(s) was/were submitted and identified by/on behalf of the client as :

Sample Description v XPRESSO0O CLOCK OSCILLATORS

Styledlterm Na. »  SEAM SEAL CERAMIC PACKAGE

Buyer/Order No. . BIMT3

Sample Receiving Date . 2008M11/20

Testing Period - 200911120 TO 20081127

Test Requested . Fifteen {15) Substances of Very High Concern (SWHC) screening in addition of

Cyclododecane by specific client's request. SWVHC candidate list based on the publication by
European Chemicals Agency (ECHA) on 2008 October 28, regarding Regulation (EC) Mo
1%07/2006 concerning the REACH.

Test Method +  Please refer to next page(s).
Test Result(s) +  Please refer to next page(s).
Summary »According to the specified scope and analytical technique, concentrations of all SVYHC are

=0.1% in the submitted sample(s).

Chenyu Kung / Oper§tfon Manager
Signed for and on behalf of

SGS TAIWAN LTD.

Chemical Laboratory = Taipei

Unless cthanwiss stated the resulis shown in this testraport refar only o the samplets) tested This test raporicannct ba reproduced, exceptin full without prhor wiitten parmission of tha Company.
Bb S ATRA + W 1 R ML A £ R R S E T - T

This TestRapart is izsied by tha Company under it Genaral Corditions of Sarica printed cvedeaf or availablo on request ard acceesibla ac hetpefww sge comedtanme_and _corditiore. hirm. &tarition
is drawn totha limitation of Bakility, indamnificati on and jun sdiction isuss defined tharin. Ary holdarof this TestReport is adwvised that information cortained harson raflacts the Company's firdings
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FXO-HC33 Series

Test Report No.: CR/2009/B0181 Date : 2009/11/27 Page 2 of 8

(SVHC)

FOX ELECTRONICS | O I
5570 ENTERPRISE PARKWAY FT. MYERS, FL 33905, USA

Test Sample < OSCILLATORS

Test Method ; SGS In-House method-RSTS-EE-SVHC-002. Analyzed by ICP-AES, UV-VIS, GC/MS and
GC/FPD.

Remark:

1. The chemical analysis of 15 SVHC is performed by means of currently available analytical technigues against the list
published by ECHA on 2008 October 28. This list is under evaluation by ECHA and may subject to change in the future.
Please refer to http://echa europa euw'consultationsfauthorisation/svhc/svhc_cons_en.asp

2. In accordance with Regulation (EC) Mo 1907/2006, any producer or importer of arficles shall notify ECHA, in accordance
with paragraph 2 of Article 7, if a substance meets the criteria in Article 57 and is identified in accordance with Article
59(1) of the Regulation, if {a) the substance is present in those articles in quantities fotaling over one tonne per producer

or importer per year; and (b) the substance is present in those aricles above a concentration of 0.1% weight by weight
(wiw).

3. Article 33 of Regulation (EC) Mo 1907/2006 requires supplier of an ariicle containing a substance mesting the criteria in
Article 57 and identified in accordance with Article 53(1) in a concentration above 0.1% weight by weight (wiw) shall
provide the recipient of the article with sufficient information, available to the supplier, to allow safe use of the arlicle
including, as a minimum, the name of that substance.

4. If a SVHC 15 found over the reporting limit, client is suggested to identify the component which contains the SVHC and
the exact concentration of the SWVHC by requesting further quantitative analysis from the laboratory.

JTest Result(s)

Substance Name Unit C”gf:’:&ﬁg”” RL Classification
Anthracene (CAS No.. 000120-12-T) %% n.d. 0.005 PBT
44" - Diaminodiphenylmethane % n.d. 0.005 Carcinogen Category 2
(CAS Mo.- 000101-77-9)
DBP (Dibutyl phthalate) (CAS No.: % n.d. 0.005 Toxic to Reproduction Category 2
000084-74-2)
BEBP (Benzyl hutyl phthalate) (CAS MNo.: % n.d. 0.005 Taoxic to Reproduction Category 2
000085-G8-T)
DEHR (Di- (2-ethylhexyl) phthalate) (CAS %% n.d. 0.005 Toxic to Reproduction Category 2
Mo, 000117-81-7)
5-tert-butyl-2,4, 8-trinitro- m-xylens (Musk %% n.d. 0.005 vPvB
Kylene) (CAS No.: 000081-15-2)

Unlezs othanwiza seated tha resubis shown in this tastraport rafar orly tothe samplatst testad This test raperteannet ba reproduced, axcaptin full, without priar writtan parmission of the Company.
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This TestRapart isiszued by the Company ureder its Ganaral Corditions of Sarvics printed cwadosf or availabla on request ard acceczible at hbtps'fwwew 2oz comtanme_and_corditiors.hirn, Attardion
is drawn totha limitation of Bakility, irdermnifization ard jur sdiotion isuss defined therain. Ary haldar of this TestRepan is advissd thet information cortaired harson reflacts the Company's findings
ait this time of its interverition only and within the imits of Cliert's instructiors, # any. Tha Compary's sola resporeibility is taits Clant ard this document does not axonersts paries to a trareaction
from sxarcisive all their nghis and chligatiors undsr the transaction documents. Ary unauthonized aleration, forgery or fakification of the contert or appsarancs of this dooument is unkevwiul and
offendars may be prose cuted to the fullest axctant of the law.
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SGS

Test Report No.: CR/2009/B0181 Date: 2000/11/27 Page-2of 8

(SVHC)

FOX ELECTRONICS | L AR
5570 ENTERPRISE PARKWAY FT. MYERS, FL 33805, USA

Substance Name Unit {Zoncent_ration RL Classification
of Article

Hexahromocyclododecane (HBCDD) and % n.d. 0.005 PBT
all major diasterenisomers identified (-
HBCDD, B- HBCDD, yv- HBCDD) (CAS
Mo 025637-99-4 and 003194-55-6
(134237-51-7, 134237-50-6, 134237-52-

87}

Alkanes, C10-13, chloro (Short Chain %% n.d. 0.01 FBT

Chlorinated Paraffins) (CAS MNo.: 085535-

24-3)

Bis{tributyltinjoxide™* (CAS No.; 000056- % n.d. - PBT

35-9)

Cobhalt dichloride (CAS No.: 007646-79-9) % n.d. 0.05 Carcinogen Category 2
Diarsenic pentaoxide™* (CAS No.: % n.d. - Carcinogen Category 1
001303-28-2)

Diarsenic tricxide™* (CAS No.. 001327- %% n.d. - Carcinogen Category 1
53-3)

Triethyl arsenate™*(CAS MNo.. 015606-95- % n.d. - Carcinogen Category 1

8)

Lead hydrogen arsenaie™* (CAS No.: %% n.d. - Carcinogen Category 1; Toxic fo
007784-40-9) Reproduction Category 1
Sodium dichromate™* (CAS MNo.: 010588- %% n.d. - Carcinogen Category 2; Mutagen
01-9(*)) Cafegory 2; Toxic to Reproduction

Category 2

Additional screening by client's request outside the scope of 3VHC as published by ECHA on 2008 October 28:

Concentration

of Article RL Classification

Substance Name Unit

Cyclododecans (CAS MNo.: 000294-62-2) %% n.d. 0.005 FBT

Unlszs otharwizs stated the resulis shown in this iestraport rafar only tothe samplats) testad This test report cannot ba reprochiced, awceptin full, without priar witten parmission of the Company.
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This Test Report is issusd by the Company under itz General Corditions of Service printed cverdesf or available on request ard accessible at httpefwvew sgs. comiemme_and _conditicrs.him. Attention
iz drawn tothe limitstion of Bakility, indemnification ard jun sdiction ioues defined tharain. Ary haldar of this Test Report is ad vised that informationcontained harson reflacts the Company's firdirgs
at the tima of its intervanition anly and within the Emits of Clisnt's instructiors, ¥ any. The Company’s sela resperaibility is b2 its Clent and this document does not exonerate partiss to a rarsaction
from earcisire all thair ights and chligatiors urder the transaction documenis, &ry unauthorized ateration, forgery or fakification of the contert or appsarance of this dooument is unlswfu and
offardars may be prosecuted to the fullest sctent of the law.
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FXO-HC33 Series

SGS

Test Report No ' CR/2000/B0181 Date: 2000/11/27 Page -4 of 8

(SVHC)

FOX ELECTRONICS | A
5570 ENTERFPRISE PARKWAY FT. MYERS, FL 33005, USA

Note :

1

o

a.

.malkg = ppm; 0.1wi% = 1000ppm
2. n.d.= not detected = below Reporting Limit

3

4. Definition of classification is listed in Appendix A of this report in accordance with §7/548/EEC and Regulation (EC) Mo

RL = Reporting Limit

1907/2006.

. Please refer to Appendix C to find the concentration and the weight of each tested unit.

V" =" = Mot Regulated
™ The substance was calculated by the test results of Tributyl Tin or element
(Ex. Arsenic, Lead or Cr(¥1) respectively).
AX = Ax=F
AX A F
Diarsenic pentaoxide 1.5339
Diarsenic trioxide A ) 1.3203
Tristhyl arsenate reenic 3.0170
46332

Lead hydrogen arsenate Tead 16753
Sodium dichromate Hexavalent Chromium Crv1) 25192
Bis(tributyltinjoxide Tributyl Tin (TBT) 1.0276

Regarding lead hydrogen arsenate lead and arsenic are tested and used for the calculation of the separated

concentration of lead hydrogen arsenate. The final conceniration of lead hydrogen arsenate for the report uses the
minimum value of above-mentionad two concentration of lead hydrogen arsenaie.

The test result is given as:

Concentration

Substance Mame Unit of Article RL
Tributyl Tin (TET) % n.d. 0.005
Arsenic (As) % n.d. 0.005
Lead (Ph) % n.d. 0.005
Hexavalent Chramium CrivI1) % n.d. 0.005

{*): conc. of Sodium dichromate dihydrate (CAS No.: 00778%-12-0) = conc. of sodium dichromate = 1.1374

Unlezs cthanwiss statad the rasulis shown in this testrapert rafer only to the samplats) testad This test raport cannct be reproduced, axcapt in full without pror witten permission of the Company.
RS R o T R AN DL A AT - R A D W - T -

This Test Raport is issusd by the Company undar its General Corditions of Sarvics printed cvareaf or available on request and accessible at hitpe' wwew sgs comdtenmms_and_corditiors:hirn. Atterition
is drawn 1o tha limitation of Bakility, irdemnification ard jurizdiction izues defined tharain. Ariy holdar of this Test Report is adwizad that information coraired hareon raflacts the Company's firdirgs
at the ima of its intervanition anly and within the imits of Client's instructiors, ¥ any. The Company's sola resporeibility is to its Clent and this document doas not axonerate parties to a transaction
from exarcisire all thair ighiz and chligaticrs urder the transaction documents. &ry unauthonzad alwration, forgery o fakification of the contert or app=arancs of this dooument is unlawiul ard
offendars may ba prosacuted o the fullest sictant of tha law.
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FXO-HC33 Series

Test Report

(SVHC)
FOX ELECTRONICS
5570 ENTERPRISE PARKWAY FT. MYERS, FL 33905, USA

Moo @ CR/2009B0181  Date : 2009M11/27 Page :50of 8

Unlesz ctharwiss stated tha resuls shown in this testrapert rafar only to the samplais) tasted This test rapert cannet b reproduced, axceptin full, without prior written permission of the Company.
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This Tast Rapart is issusd by the Company uredar its Ganeral Corditions of Sarvcs printed cverlesf or available on requestand accessibla at hetpe Y www sgscomtermre_and _corditiors hirn., Atterition
is drawn to tha limitation of Bakility, irdemnificationand jurizdiction zuss defined thamin. Any holdarof this Test Report is advised the information cortaired harson reflacts the Company's findings
atth ime of its interverition only and within the §mits of Cliert's instructiors, ¥ any. The Compary's sole resporaibility is toits Chant ard this documenit dess not exonerate parties to a trareaction
from axarciire all their rights and chligatiore urder the transaction documenits. &ry unauthorizad aheration, forgery or fakification of the content or appearancs of this dooument is unlbywful and
offaredars may be pross outed to the fullest sxtant of the law.
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FXO-HC33 Series

SGS

Test Report

(SVHC)
FOX ELECTRONICS

Mo.: CR/2009/B0181  Date: 2009M11/27 Page:6of 8

5570 ENTERPRISE PARKWAY FT. MYERS, FL 33805, USA

[Appendix A)

Classification

Definition under 67/5458/EEC and Regulation (EC) No 19072006

Carcinogen Category 1:

Substances known to be carcinogenic to man. There is sufficient evidence to establish a causal
association between human exposure fo a substance and the development of cancer.

Carcinogen Category 2:

Substances which should ke regarded as if they are carcinogenic to man. Thers is sufficient evidencs to
provide a strong presumption that human exposure to a substance may result in the development of
Cancer.

Generally on the basis of:

- appropriate long-term animal studies

- gther relevant information

Mutagen Category 1:

Substances known o be mutagenic to man. There is sufficient evidence to establish a causal association
betwesn human exposurs to a substance and heritable genetic damage.

Mutagen Category 2:

Substances which should be regarded as if they are mutagenic to man. There is sufficient evidence to
provide a strong presumption that human exposure to the substance may result in the development of
heritable genetic damage, generally on the basis of:

- appropriate animal studies,

- other relevant information.

Toxic to Reproduction
Category 1:

Substances known to impair ferfility in humans. There is =ufficient evidence o establish a causal

relationship between human exposure to the substance and impaired ferdility.
Substances known to cause developmental toxicity in humans. There is sufficient evidence to establish a

causal relationship betwesn human exposure to the substance and subseguent developmental toxic effects
in the progeny.

Toxic to Reproduction

Substances which should be regarded as if they impair fedility in humans. There is sufficient evidencs to

Category 2: provide a strong presumption that human exposure to the substance may result in impaired ferility on the
basis of:
- clear evidence in animal studies of impaired ferility in the absence of toxic effects, or, evidence of
impaired fertility occurring at around the same doze levels as other toxic effects but which iz not a
secondary nonspecific consequence of the other toxic effects,
- gther relevant information.
Substances which should ke regarded as if they cause developmental toxicity to humans. Thers is
sufficient evidence to provide a sfrong presumiption that human exposure to the substance may result in
developmental toxicity, generally on the basis of:
- clear results in appropriate animal studies where effects have been observed in the absence of signs of
marked maternal toxicity, or at around the same dose levels as other towic effects but which are not a
secondary non-specific conseguence of the other toxic effects,
- other relevant information.

PET & vPvB: Substances which are persistent, bicaccumulative and foxic (PBT) or very persistent and very

bicaccumulative {vPvB) pose a particular challenge to the chemicals safety management. For these
substances a “safe” concentration in the environment cannot be eatablished with sufficient reliability.

Unlass cehanwise stated tha rasubts shown in this testraport rafar only to the samplats) tastad This est raport cannct ba reproduced, aecapt in full without phar wittan parmissian of the Company.
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This Test Rapart is iszued by the Company urder iex Genaral Corditions of Sarvics printed evardesf or availiblo on request and accsssibla at hetpe'fwwew gz comdtanme_and_coreditiore.hom, Attaritian
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SGS

Test Report No : CR/2000/B0181  Date : 2000/11/27 Page - 7 of 8

(SVHC)
FOX ELECTRONICS
5570 ENTERPRISE PARKWAY FT. MYERS, FL 33905, USA

[ Appendix B]

FXO-HC33 Series
- 0 0 0000 0000 0 0 0 1

SVHC SURVEY FORM

Company Name FOX ELECTRONICS

Product name KPRESS0O CLOCK OSCILLATORS
Product/Sampling weight 020

Report No. CR/2008/B01281

Substance identification

Concentration ) providing information
Substance name of Article weight abqut safe use
(%) (mg) acco;dlng to Article 33
is necessary

Anthracene n.d. MNIA Mo
44" - Diaminodiphenylmethane n.d. MIA Mo
DBP (Dilhutyl phthalate) nd. MIA Mo
BBEF (Benzyl hutyl phthalate) n.d. MIA Mo
DEHP (Di- (2-ethylhexyl) phthalate) n.d. MIA Nao
E-tert-butyl-2 4 8-trinitro- m-xylens (Musk Xyleng) nd. N/A Mo
Hexabromocyclododecane (HBCDD) and all major diastereoisomers

identified (o~ HECDD, B- HBCDD, y- HBCDD) nd. NIA No
Alkanes, C10-13, chloro (Short Chain Chlorinated Paraffins) nd. MNIA Mo
Bis{tributyltinjoxide n.d. MNIA Mo
(Cobalt dichloride n.d. MIA Mo
Diarsenic pentaoxide nd. N/A Mo
Diarsenic trioxide n.d. MNiA Mo
Triethyl arsenate n.d. MIA Mo
Lead hydrogen arsenate nd. MNIA Mo
Sodium dichromate n.d. MNIA Mo

Note: M/A = Non-Available

Unlass ctherwiss stated the resulis sheswn in this testreport nefar only o the samplats] tested This test report cannct ba repreduced, except in full witheout prior wiitien permission of the Company.
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SGS

FXO-HC33 Series
- 0 0 0000 0000 0 0 0 1

Test Report No.: CR/2000/B0181 Date : 2009/11/27 Page - 8 of 8
(SVHC)
FOX ELECTRONICS LT n |
5570 ENTERPRISE PARKWAY FT. MYERS, FL 32905, USA
[Appendix C]
Tested Unit No.1 OSCILLATORS (Weight: 0.2g)
Substance Name Conc?:;:}ratmn RL Sample picutre
Anthracene n.d. 0.005
4 4" - Diaminodiphenylmethane n.d. 0.005
DBEP (Dihutyl phthalate) nd. 0.005
BBEF (Benzyl hutyl phthalate) n.d. 0.005
DEHP (Di- (2-ethylhexyl) phthalate) n.d. 0.005
S-tert-butyl-2 4 8-trinitro- m-xylens (Musk Xyleneg) nd. 0.005
Hexabromocyclododecane (HBCDD) and all major n.d. 0.005
diasterecisomers identified (@ HBCDD, B- HBCDD, y-
HBCDD)
Alkanes, C10-13, chloro (Short Chain Chlorinated Paraffing) nd. 0.01
Tributyl Tin (TET) n.d. 0.005
Bis{tributyltinjoxide n.d. -
Cobalt dichloride nd. 0.05
Arsenic (As) nd. 0.005
Diarsenic pentaoxide n.d. -
Diarsenic trioxide n.d. -
Triethyl arsenate nd. -
Lead (Fb) n.d. 0.005
Lead hydrogen arsenate n.d. -
Hexavalent Chromium CrivI) n.d. 0.005
Sodium dichromate nd. -
Cyclododecang n.d. 0.005

Note:

1. The average concentration of a whole aricle can be calculated per the following formula.

Z (CI * H’?I]
i=h
C.-lvemge of Article = ~
i (i}i )'
i=n
Ci . Concentration of a SWVHC item in each tested unit
Wi Weight of each tested unit

C Average of Amicte - AVETage concentration of a whole article

** End of Report **

Unlezs ctharwiss stated tha results shown in this tastraport rafar only to the samplaist tasted This test raport cannct b reprodhuced, axcapt in full, without prior writhan permission of the Company.
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XCreEssl) FXO-HC33 Series

— /1
Mechanical Testing

Parameter Test Method
Mechanical Shock Drop from 75cm to hardwood surface — 3 times
10~55Hz, 1.5mm amplitude, 1 Minute Sweep

Mechanical Vibration 2 Hours each in 3 Directions (X, Y, Z)

High Temperature Burn-in Under Power @ 125°C for 2000 Hours (results below)
Hermetic Seal He pressure: 4 +1 kgf / cm® 2 Hour soak

2,000 Hour Burn-In

Burn-In Testing — under power 2000 Hours, 125°C

XpressO HCMOS Burn-In

Freq = 10MHz; VDD =3.3V; Ta=125C; N=120

10
=
o
o —— )
E
3 ;
o e
@
=
o
@ 15
L
-20 : . .
Initial 250 hours 500 hours 1000 2000

hours hours
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XCreEssl) FXO-HC33 Series

- 0 0 0000 0000 0 0 0 1
MTTF / FITS Calculations

Products are grouped together by process for MTTF calculations.
(All XpressO output and package types are manufactured with the same process)

Number of Parts Tested: 360 (120 of each output type: HCMOS, LVDS, LVPECL)
Number of Failures: 0

Test Temperature: 125°C

Number of Hours: 2000

MTTF was calculated using the following formulas:

[1.] Device Hours (devhrs) = (number of devices) x (hours at elevated temperature in °K)

devhrs x af x2

[2] MTTF = 5
X
1 o
[3.]FITS = * 10
MTTF
Where:
Name Formula/Value
ev, ;1 1
af Acceleration Factor e(k)x(t_t)
1 b
Activation Energy 040V
k Bolzman’s Constant 8.62 X 10° eV/°K
t4 Operating Temperature (°K)
ts Accelerated Temperature (°K)
© Theta Confidence Level (60% industry standard)
r Failures Number of failed devices

statistical significance for bivariate tabular analysis [table look-
X Chi-Square up] based on assumed © (Theta — confidence) and number of
failures (r)  For zero failures (60% Confidence): x° = 1.830

DEVICE-HOURS = 360 x 2000 HOURS = 720,000

(D40 L1
ACCELERATION FACTOR = @ 8625 298 398" = 4991009

MTTF = 720,000x49.91009x2 = 39 209,238 Hours
1.833

Failure Rate = 1.833 = 2.55E-8
720,000 x 49.91009 x 2

FITS = Failure Rate *1E9 = 26
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FXO-HC33 Series

Other XPRESSO Links

XPRESSO Brochure

Crystal Oscillators
HCMOS 5 x 3.2mm 3.3V _XO 0.75 to 250MHz
HCMOS 7 x 5mm 3.3V _XO 0.75 to 250MHz
LVPECL 5x3.2mm 3.3V XO 0.75to 1.35GHz
LVPECL 7 x5mm 3.3V XO 0.75to 1.35GHz
LVDS 5x3.2mm 3.3V XO 0.75to 1.35GHz
LVDS 7 x 5mm 3.3V _XO 0.75to0 1.35GHz

Voltage Controlled Crystal Oscillators
HCMOS 5 x 3.2mm 3.3V _VCXO 0.75 to 250MHz
HCMOS 7 x 5mm 3.3V _VCXO 0.75 to 250MHz
LVPECL 5x3.2mm 3.3V VCXO 0.75to 1.35GHz
LVPECL 7 x 5mm 3.3V VCXO 0.75to 1.35GHz
LVDS 5x3.2mm 3.3V VCXO 0.75to 1.35GHz

LVDS 7 x 5mm 3.3V VCXO 0.75to 1.35GHz

Main Website www.foxonline.com

Patent Numbers:
UsS 6,664,860, US 5,960,403, US 5,952,890; US 5,960,405; US 6,188,290;
Foreign Patents: R.S.A. 98/0866, R.O.C. 120851; Singapore 67081, 67082; EP 0958652
China ZL 98802217.6, Malaysia MY-118540-A, Philippines 1-1998-000245, Hong Kong #HK1026079, Mexico #232179
US and Foreign Patents Pending
XpressO™ Fox Electronics

Contact Information Fox Japan

Tel:+81.3.3374.2079,
(USA)-Worldwide Headquarters Fax: +81.3.3377.5221
Tel: 888-GET-2-FOX Email: www.foxonline.com/email.htm
Outside US: +1.239.693.0099,
Fax:+1.239.693.1554 Fox EMEA
Email: www.foxonline.com/email.htm Tel/Fax: +44 1283 568153

Email: www.foxonline.com/email.htm

The above specifications, having been carefully prepared and checked, is believed to be accurate at the time of publication; however, no

responsibility is assumed by Fox Electronics for inaccuracies.
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