H!ﬁ ::
~ AMember of WPG Holdi

AIT group E’@ﬂﬁﬁx{ﬁﬁﬁﬁﬂﬁ

-, §:J [
7:'—:‘& ) :Ftl

SPECIFICATION FOR APPROVAL

R W . ANTENOVA

it e A10192

. _,
= e

Apache Communication Inc.
B fEOLR AP

e AT R R R 431 B2

FAX: 886-2-8797-2929
Mobile Phone: 0937-101-504

TEL: 886-2-8797-8997 ext:7307 # % 3%

ABRBILEESR | et's TIPE.!

leamwork@lintegrity)

1/2



loo-Thloty.- geigy®



antenova’

1

Fusca 2.4 GHz SMD Antenna

Part No. A10192-L Product Specification

Features

Designed for 2.4 GHz applications: Bluetooth®, Wi-Fi® (802.11b/g), ZigBee®, etc.
Easy to integrate

Low profile design for use with no ground beneath the antenna

High efficiency

Light weight

Intended for SMD mounting

Supplied in tape on reel

2 Description

Fusca is intended for use with all 2.4 GHz applications. The antenna uses a ground plane
in order to radiate efficiently, but this ground plane must not extend underneath the
antenna itself.

3 Applications

Mobile phones
PDAs

PNDs
Headsets
PMPs / MP3s
Laptops
PC-Cards

Medical devices

Sensors

Integrated Antenna Solutions

Product Specification 06 MD-0002-4-PS



Fusca 2.4 GHz SMD Antenna
Part No. A10192-L

4 Part number
Fusca: A10192-L
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A10192-L

5 General data

Product name Fusca 2.4 GHz
Part Number A10192-L
Frequency 24-25GHz
Polarization Linear

Operating temperature -40 °C to +85 °C

Impedance with matching|50 Q

Weight <0.03¢g
Antenna type SMD
Dimensions 4 x 3 x 1.1 [mm]

6 Electrical characteristics

Typical performance Conditions
Peak gain 0.8 dBi
Average gain -1.9 dBi All data measured on Antenova’s reference board,
— part number AN-1-0549-5
Average efficiency 65%
Maximum Return Loss -10 dB Data given for the 2.4 — 2.5 GHz frequency range
Maximum VSWR 2:1
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7 Electrical performance

7-1 Return Loss

Fusca 2.4 GHz SMD Antenna
Part No. A10192-L
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Fusca 2.4 GHz SMD Antenna
Part No. A10192-L

7-3 Antenna patterns
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XY plane ZY plane XZ plane

Patterns show combined polarisations
measured on reference board AN-1-0549-5
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8 Antenna dimensions

Fusca 2.4 GHz SMD Antenna
Part No. A10192-L

YY=Year
Ww=Week No.
L w H
Length Width Height
40+0.2 3.0£0.2 1.1+0.2
Dimensions in mm
9 Antenna footprint
Fusca (Part No: A10192-L)
-—K—..
L
1 H
- = rMu |
= Solder pads
s -
r o) ) 0 O Copper area
R -
|
. ‘: 0 I:l Ground plane free
o 0 0 o}

* CAD files of the antenna footprint are available from Antenova on request.
Please contact info@antenova.com for further details.

| S

M K

1.0£0.1 0.8+£0.1

1.7£0.1

0.6+£0.1 20+£0.1

Dimensions in mm

04+0.1
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Fusca 2.4 GHz SMD Antenna
Part No. A10192-L

10 Electrical interface

10-1 Transmission lines
¢ All transmission lines should be designed to have a characteristic impedance of 50 Q
e The length of the transmission lines should be kept to a minimum

e Any other parts of the RF system like transceivers, power amplifiers, etc, should also be
designed to have an impedance of 50 Q

Once the material for the PCB has been chosen (PCB thickness and dielectric constant), a
coplanar transmission line can easily be designed using any of the commercial software
packages for transmission line design. For the chosen PCB thickness, copper thickness and
substrate dielectric constant, the program will calculate the appropriate transmission line width
and gaps on either side of the track so the characteristic impedance of the coplanar
transmission line is 50 Q.

10-2 Matching circuit

The antenna requires a matching circuit that must be optimized for each customer’s product.
The matching circuit will require up to three components and the following pad layout should be
designed into the device so the correct circuit can be installed:

0402 Components depending on layout CISE G ARSI

\ Feed pad
T - #
\
\
- \
= SERE
|
\
____________ 1 ” &
- Solder pads
o] O
I:I Copper area

Ground plane free

The antenna feed pad is indicated in the drawing above. Additional pads are for mechanical
attachment only and should not be grounded.

Integrated Antenna Solutions
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Fusca 2.4 GHz SMD Antenna
Part No. A10192-L

In addition to the matching circuit, a separate DC blocking capacitor will also be required
between the radio and the antenna matching circuit.

Note: The component values for the matching circuit will vary depending on the size of
the PCB and surrounding components. The impedance of the antenna should be measured
before selecting suitable matching components. Antenova offers this service on request.
Contact info@antenova.com for further information.

10-3 Antenna placement

Antenova strongly recommends placing the antenna near the edge of the board. Maximum
antenna performance is achieved by placing the antenna towards one of the corners of the
PCB and with the feed point of the antenna as close to same corner of the PCB as possible.

___D.__

a®WWYY

A10192-L

Additional ground and components near the antenna should be at a distance of at least 2 mm.
Where possible the antenna should be clear of ground from both sides, although the antenna
can work well with a minimum clearance of D > 2 mm as shown in the drawing above.

Integrated Antenna Solutions
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Fusca 2.4 GHz SMD Antenna
Part No. A10192-L

10-4 Reference boards

The reference board has been designed for evaluation purposes of Fusca 2.4 GHz and it
includes a SMA female connector

Fusca
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antenova®
(o] [o] (o] [e]
Fusca Ref. Board
AN-1-0549-5
(o] o] o [s]
16.00

Dimensions in mm

To order a reference board contact info@antenova.com
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Fusca 2.4 GHz SMD Antenna
Part No. A10192-L

11 Soldering

This antenna is suitable for lead free soldering.

The reflow profile should be adjusted to suit the device, oven and solder paste, while
observing the following conditions:
- The maximum temperature should not exceed 240 °C
- The antenna should not be exposed to temperatures exceeding 120 °C more than 3
times during the soldering process.

12 Hazardous material regulation conformance

The antenna has been tested to conform to RoHS requirements. A certificate of
conformance is available from Antenova’s website.

13 Packaging

13-1 Optimal storage conditions

Temperature -10°C to 40°C

Humidity Less than 75% RH

Shelf Life 12 Months

Storage place Away from corrosive gas and direct sunlight
Packaging Reels should be stored in plastic packaging

Integrated Antenna Solutions
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Fusca 2.4 GHz SMD Antenna
Part No. A10192-L

13-2 Tape characteristics

Fusca
——H——T Y_ :‘—DIA. DO —= P2‘k
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Direction of feed
W F E1 PO P1 P2 A0 BO KO T DO D1
12+02 | 55+01 | 1.75+01 | 4+0.1 8+0.1 2+0.1 32+01 | 42+01 | 1.3+01 | 03+0.05| Min15 Min 1.5
Dimensions in mm
Quantity Leading Space | Trailing Space

1000 pcs / reel

50 blank antenna

37 blank antenna

holders holders
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13-3 Reel dimensions

Fusca 2.4 GHz SMD Antenna

Part No. A10192-L

13-4

Box dimensions

13-5 Bag properties

Reels are supplied in protective plastic packaging

13-6 Reel label information

—— W=
Width Reel Shaft
Diameter | Diameter | Diameter
14 mm 178 mm 60 mm 13.2 mm
Width Breadth Thickness
W B H
195 mm 195 mm 37 mm
Fusca
OVéa  Antenova Ltd
Far Field House, Albert Road,
Stow-cum-Quy, Cambridge, UK, CB259AR &
info@antenova.com / www.antenova.com 2
(7=

Description: Fusca

Part Number: AN-1-0581-1
Qty: 1000 Pieces

Date Code:

Manufacturers code number:

90.00
Dimensions in mm

Integrated Antenna Solutions
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Fusca 2.4 GHz SMD Antenna
Part No. A10192-L

antenova’

www.antenova.com
Antenova Ltd. Antenova Ltd. Antenova Asia Ltd.
Far Field House Rogers Business Park 4F, No. 324, Sec. 1, Nei-Hu Road
Albert Road 2541 Technology Drive Suite 403 Nei-Hu District
Stow-cum-Quy Elgin, IL 60124 Taipei 11493
Cambridge Taiwan, ROC
CB25 9AR
+44 1223810600 +1(847) 551 9710 +886 (0) 2 8797 8630
+44 1223 810650 +1(847) 5519719 +886 (0) 2 8797 6890
info@antenova.com info@antenova.com info@antenova.com

Copyright® 2007 Antenova Ltd. All Rights Reserved. Antenova® and RADIONOVA® are trademarks of
Antenova Ltd. Any other names and/or trademarks belong to their respective companies.

The materials provided herein are believed to be reliable and correct at the time of print. Antenova does not
warrant the accuracy or completeness of the information, text, graphics or other items contained within these
information. Antenova further assumes no responsibility for the use of this information, and all such
information shall be entirely at the user’s risk.

eeeeee

QUALITY
MANAGEMENT

026
Certificate No: 4598/04

1SO 9001
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Test Report No. : CE/2010/71350 ~ Date : 2010/07/15 Page : 1 of 8

APACHE COMMUNICATION INC. 0O 0
2F, NO. 431, RUEI-GUANG ROAD, NEIHU TAIPEI, TAIWAN

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

Sample Description : FUSCA CHIP ANTENNA
Style/ltem No. : A10192

Sample Receiving Date : 2010/07/08

Testing Period : 2010/07/08 TO 2010/07/15
Test Result(s) : Please refer to next page(s).

Chenyu Kung
Signed for and 1,
SGS TAIWAN LTD.

Chemical Laboratory — Taipei

Unless otherwise stated the results shown in this test report refer only to the sample(s) tested. This test report cannot be reproduced, except in full, without prior written permission of the Company.
FRIES Y - B EHEREEAEA IR BT - AWEREA AR BT » RSO EE -

This Test Report is issued by the Company under its General Conditions of Service printed overleaf or available on request and accessible at http://www.sgs.com/terms_and_conditions.htm. Attention
is drawn to the limitation of liability, indemnification and jurisdiction issues defined therein. Any holder of this Test Report is advised that information contained hereon reflects the Company’s findings
at the time of its intervention only and within the limits of Client’s instructions, if any. The Company’s sole responsibility is to its Client and this document does not exonerate parties to a transaction
from exercising all their rights and obligations under the transaction documents. Any unauthorized alteration, forgery or falsification of the content or appearance of this document is unlawful and
offenders may be prosecuted to the fullest extent of the law.

LB R R ) AR /A F | Chemical-Taipei 33 WuChyuan Road, Wuku Industrial Zone, Taipei County, Taiwan /13 L % T 3418 TUHERE 3357 t + 886 (02)2299 3279 f+ 886 (02)2299 3237 www.sgs.com
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SGS

Test Report

APACHE COMMUNICATION INC.
2F, NO. 431, RUEI-GUANG ROAD, NEIHU TAIPEI, TAIWAN

No. : CE/2010/71350 Date : 2010/07/15 Page : 2 of 8

Test Result(s)

PART NAME NO.1 BLUE/WHITE/SILVER COLORED BODY

Test Item (s): Unit Method MDL Rﬁzt;"

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

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

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

Hexavalent Chromium Cr(VI) by mg/kg [With reference to IEC 62321: 2 n.d.

alkaline extraction 2008 and performed by UV-VIS.

Perfluorooctane sulfonates mg/kg [With reference to US EPA 3540C: 10 n.d.

(PFOS) 1996 method for PFOS Content.

PFOS - Acid Analysis was performed by

PFOS — Metal Salt LC/MS.

PFOS — Amide

PFOA (CAS No.: 000335-67-1) mg/kg [With reference to US EPA 3540C: 10 n.d.
1996 method for PFOA Content.
Analysis was performed by
LC/MS.

Halogen

Halogen-Fluorine (F) (CAS No.: 50 393

014762-94-8)

Halogen-Chlorine (CI) (CAS No.: . 50 394

022537-15-1) With reference to BS EN

Halogen-Bromine (Br) (CAS No.: mg/kg 1iffi$r§231 A;nCaIyS|s was 50 59

010097-32-2) P y it

Halogen-lodine (1) (CAS No.: 50 n.d.

014362-44-8)

Unless otherwise stated the results shown in this test report refer only to the sample(s) tested. This test report cannot be reproduced, except in full, without prior written permission of the Company.
FRIES I - B EHE REENBZAR R BT - FREREA AR E'IFAT » AT # -

This Test Report is issued by the Company under its General Conditions of Service printed overleaf or available on request and accessible at http://www.sgs.com/terms_and_conditions.htm. Attention
is drawn to the limitation of liability, indemnification and jurisdiction issues defined therein. Any holder of this Test Report is advised that information contained hereon reflects the Company’s findings
at the time of its intervention only and within the limits of Client’s instructions, if any. The Company’s sole responsibility is to its Client and this document does not exonerate parties to a transaction
from exercising all their rights and obligations under the transaction documents. Any unauthorized alteration, forgery or falsification of the content or appearance of this document is unlawful and
offenders may be prosecuted to the fullest extent of the law.

LB R R ) AR /A F | Chemical-Taipei 33 WuChyuan Road, Wuku Industrial Zone, Taipei County, Taiwan /13 L % T 3418 TUHERE 3357 t + 886 (02)2299 3279 f+ 886 (02)2299 3237 www.sgs.com
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SGS

Test Report No. : CE/2010/71350 ~ Date : 2010/07/15 Page : 3 of 8
APACHE COMMUNICATION INC. {0000 I O
2F, NO. 431, RUEI-GUANG ROAD, NEIHU TAIPEI, TAIWAN

Test Item (s): Unit Method MDL Rﬁj_‘;"
Sum of PBBs - n.d.
Monobromobiphenyl 5 n.d.
Dibromobiphenyl 5 n.d.
Tribromobiphenyl 5 n.d.
Tetrabromobiphenyl 5 n.d.
Pentabromobiphenyl 5 n.d.
Hexabromobiphenyl 5 n.d.
Heptabromobiphenyl 5 n.d.
Octabromobiphenyl 5 n.d.
Nonabromobiphenyl 5 n.d.
Decabromobiphenyl malkg With reference to IEC 62321: 5 n.d.
Sum of PBDEs 2008 and performed by GC/MS. - n.d.
Monobromodiphenyl ether 5 n.d.
Dibromodiphenyl ether 5 n.d.
Tribromodiphenyl ether 5 n.d.
Tetrabromodiphenyl ether 5 n.d.
Pentabromodipheny! ether 5 n.d.
Hexabromodiphenyl ether 5 n.d.
Heptabromodiphenyl ether 5 n.d.
Octabromodiphenyl ether 5 n.d.
Nonabromodiphenyl ether 5 n.d.
Decabromodiphenyl ether 5 n.d.

Note :

- " = Not Regulated

1. mg/kg = ppm; 0.1wt% = 1000ppm
2. n.d. = Not Detected

3. MDL = Method Detection Limit
4.

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 to 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 1ug/m? of the coated material.

Unless otherwise stated the results shown in this test report refer only to the sample(s) tested. This test report cannot be reproduced, except in full, without prior written permission of the Company.
FRIES I - B EHE REENBZAR R BT - FREREA AR E'IFAT » AT # -
This Test Report is issued by the Company under its General Conditions of Service printed overleaf or available on request and accessible at http://www.sgs.com/terms_and_conditions.htm. Attention
is drawn to the limitation of liability, indemnification and jurisdiction issues defined therein. Any holder of this Test Report is advised that information contained hereon reflects the Company’s findings
at the time of its intervention only and within the limits of Client’s instructions, if any. The Company’s sole responsibility is to its Client and this document does not exonerate parties to a transaction
from exercising all their rights and obligations under the transaction documents. Any unauthorized alteration, forgery or falsification of the content or appearance of this document is unlawful and

offenders may be prosecuted to the fullest extent of the law.
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SGS

Test Report

No. : CE/2010/71350

APACHE COMMUNICATION INC.
2F, NO. 431, RUEI-GUANG ROAD, NEIHU TAIPEI, TAIWAN

Date : 2010/07/15

Page : 4 of 8

1) These samples were dissolved totally by pre-conditioning method according to below flow chart.

(Cr®* test method excluded )
2) Name of the person who made measurement: Climbgreat Yang
3) Name of the person in charge of measurement: Troy Chang

| Cutting / Preparation |

A

y

Sample Measurement

A

y

Pb-Cd

Hg

A

y

A

y

Cr6+

Acid digestion by suitable acid
depended on different sample

Microwave digestion with

Add appropriate amount of

digestion reagent

A

Yy

Heat to appropriate

temperature to extract

A 4

Cool, filter digestate

through filter

v

material (as below table) HNO3/HCI/HF
\ 4 y
Filtration
\ 4
Residue
Solution
\ 4
1) Alkali Fusion
2) HCI to dissolve
\ 4
ICP-AES

Add diphenyl-carbazide for

color development

Sample Material

Digestion Acid

v

Steel, copper, aluminum, solder

Aqua regia, HNO;, HCI, HF, H,0O,

measure the absorbance
at 540 nm by UV-VIS

Glass HNO 3/HF

Gold, platinum, palladium, ceramic | Aqua regia

Silver HNO3;

Plastic H,S0,, H,0,, HNO3, HCI
Others Any acid to total digestion

Unless otherwise stated the results shown in this test report refer only to the sample(s) tested. This test report cannot be reproduced, except in full, without prior written permission of the Company.
PRIEAFHI » R ERERESAGA 2R B H - FMERA AR E WA > Ao EE -
This Test Report is issued by the Company under its General Conditions of Service printed overleaf or available on request and accessible at http://www.sgs.com/terms_and_conditions.htm. Attention
is drawn to the limitation of liability, indemnification and jurisdiction issues defined therein. Any holder of this Test Report is advised that information contained hereon reflects the Company’s findings
at the time of its intervention only and within the limits of Client’s instructions, if any. The Company’s sole responsibility is to its Client and this document does not exonerate parties to a transaction
from exercising all their rights and obligations under the transaction documents. Any unauthorized alteration, forgery or falsification of the content or appearance of this document is unlawful and

offenders may be prosecuted to the fullest extent of the law.
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Analytical flow chart of Soxhlet extraction (LC/MS) procedure

1) Name of the person who made measurement: Lydia Fu

2) Name of the person in charge of measurement: Shinjyh Chen

H Test Items: PFOS/PFOA - Benzotriazole

Sample pretreatment/separation

}

Sample extraction by soxhlet method

!

Concentrate/Dilute Extracted solution

!

Analysis was performed by LC/MS

'

Data
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Analytical flow chart of halogen content

1) Name of the person who made measurement: Rita Chen
2) Name of the person in charge of measurement: Troy Chang

Sample pretreatment / Separation

A\ 4

Weighting and putting sample in cell

A\ 4

Oxygen Bomb Combustion / Absorption

'

Dilution to fixed volume

A\ 4

Analysis was performed by IC
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PBB/PBDE analytical FLOW CHART

1) Name of the person who made measurement: Roman Wong
2) Name of the person in charge of measurement: Troy Chang

First testing process —»
Sample
Optional screen process ...

Confirmation process = :p i
Sample pretreatment

v

L} [ ]
n ]
] . =
= Screen analysis -
- .
] ]

1
v

Sample extraction/
Soxhlet method

I
v

Concentrate/Dilute
Extracted solution

|
v

Filter
T
v

Analysis by GC/MS
I
v

Issue Report
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** End of Report **
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APACHE COMMUNICATION INC. 0O 0
2F, NO. 431, RUEI-GUANG ROAD, NEIHU TAIPEI, TAIWAN

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

Sample Description : FUSCA CHIP ANTENNA
Style/ltem No. : A10192

Sample Receiving Date : 2010/07/08

Testing Period : 2010/07/08 TO 2010/07/15
Test Result(s) : Please refer to next page(s).

Chenyu Kung
Signed for and 1,
SGS TAIWAN LTD.

Chemical Laboratory — Taipei
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No. : CE/2010/71350 Date : 2010/07/15 Page : 2 of 8

Test Result(s)

PART NAME NO.1 BLUE/WHITE/SILVER COLORED BODY

Test Item (s): Unit Method MDL Rﬁzt;"

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

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

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

Hexavalent Chromium Cr(VI) by mg/kg [With reference to IEC 62321: 2 n.d.

alkaline extraction 2008 and performed by UV-VIS.

Perfluorooctane sulfonates mg/kg [With reference to US EPA 3540C: 10 n.d.

(PFOS) 1996 method for PFOS Content.

PFOS - Acid Analysis was performed by

PFOS — Metal Salt LC/MS.

PFOS — Amide

PFOA (CAS No.: 000335-67-1) mg/kg [With reference to US EPA 3540C: 10 n.d.
1996 method for PFOA Content.
Analysis was performed by
LC/MS.

Halogen

Halogen-Fluorine (F) (CAS No.: 50 393

014762-94-8)

Halogen-Chlorine (CI) (CAS No.: . 50 394

022537-15-1) With reference to BS EN

Halogen-Bromine (Br) (CAS No.: mg/kg 1iffi$r§231 A;nCaIyS|s was 50 59

010097-32-2) P y it

Halogen-lodine (1) (CAS No.: 50 n.d.

014362-44-8)
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Test Item (s): Unit Method MDL Rﬁj_‘;"
Sum of PBBs - n.d.
Monobromobiphenyl 5 n.d.
Dibromobiphenyl 5 n.d.
Tribromobiphenyl 5 n.d.
Tetrabromobiphenyl 5 n.d.
Pentabromobiphenyl 5 n.d.
Hexabromobiphenyl 5 n.d.
Heptabromobiphenyl 5 n.d.
Octabromobiphenyl 5 n.d.
Nonabromobiphenyl 5 n.d.
Decabromobiphenyl malkg With reference to IEC 62321: 5 n.d.
Sum of PBDEs 2008 and performed by GC/MS. - n.d.
Monobromodiphenyl ether 5 n.d.
Dibromodiphenyl ether 5 n.d.
Tribromodiphenyl ether 5 n.d.
Tetrabromodiphenyl ether 5 n.d.
Pentabromodipheny! ether 5 n.d.
Hexabromodiphenyl ether 5 n.d.
Heptabromodiphenyl ether 5 n.d.
Octabromodiphenyl ether 5 n.d.
Nonabromodiphenyl ether 5 n.d.
Decabromodiphenyl ether 5 n.d.

Note :

- " = Not Regulated

1. mg/kg = ppm; 0.1wt% = 1000ppm
2. n.d. = Not Detected

3. MDL = Method Detection Limit
4.

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 to 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 1ug/m? of the coated material.
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Page : 4 of 8

1) These samples were dissolved totally by pre-conditioning method according to below flow chart.

(Cr®* test method excluded )
2) Name of the person who made measurement: Climbgreat Yang
3) Name of the person in charge of measurement: Troy Chang

| Cutting / Preparation |

A

y

Sample Measurement

A

y

Pb-Cd

Hg

A

y

A

y

Cr6+

Acid digestion by suitable acid
depended on different sample

Microwave digestion with

Add appropriate amount of

digestion reagent

A

Yy

Heat to appropriate

temperature to extract

A 4

Cool, filter digestate

through filter

v

material (as below table) HNO3/HCI/HF
\ 4 y
Filtration
\ 4
Residue
Solution
\ 4
1) Alkali Fusion
2) HCI to dissolve
\ 4
ICP-AES

Add diphenyl-carbazide for

color development

Sample Material

Digestion Acid

v

Steel, copper, aluminum, solder

Aqua regia, HNO;, HCI, HF, H,0O,

measure the absorbance
at 540 nm by UV-VIS

Glass HNO 3/HF

Gold, platinum, palladium, ceramic | Aqua regia

Silver HNO3;

Plastic H,S0,, H,0,, HNO3, HCI
Others Any acid to total digestion
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Analytical flow chart of Soxhlet extraction (LC/MS) procedure

1) Name of the person who made measurement: Lydia Fu

2) Name of the person in charge of measurement: Shinjyh Chen

H Test Items: PFOS/PFOA - Benzotriazole

Sample pretreatment/separation

}

Sample extraction by soxhlet method

!

Concentrate/Dilute Extracted solution

!

Analysis was performed by LC/MS

'

Data
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Analytical flow chart of halogen content

1) Name of the person who made measurement: Rita Chen
2) Name of the person in charge of measurement: Troy Chang

Sample pretreatment / Separation

A\ 4

Weighting and putting sample in cell

A\ 4

Oxygen Bomb Combustion / Absorption

'

Dilution to fixed volume

A\ 4

Analysis was performed by IC
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PBB/PBDE analytical FLOW CHART

1) Name of the person who made measurement: Roman Wong
2) Name of the person in charge of measurement: Troy Chang

First testing process —»
Sample
Optional screen process ...

Confirmation process = :p i
Sample pretreatment

v

L} [ ]
n ]
] . =
= Screen analysis -
- .
] ]

1
v

Sample extraction/
Soxhlet method

I
v

Concentrate/Dilute
Extracted solution

|
v

Filter
T
v

Analysis by GC/MS
I
v

Issue Report

Unless otherwise stated the results shown in this test report refer only to the sample(s) tested. This test report cannot be reproduced, except in full, without prior written permission of the Company.
PRIEAGHI » R ERERELNARAZ R B - ARG RN B BT - AR -

This Test Report is issued by the Company under its General Conditions of Service printed overleaf or available on request and accessible at http://www.sgs.com/terms_and_conditions.htm. Attention
is drawn to the limitation of liability, indemnification and jurisdiction issues defined therein. Any holder of this Test Report is advised that information contained hereon reflects the Company’s findings
at the time of its intervention only and within the limits of Client’s instructions, if any. The Company’s sole responsibility is to its Client and this document does not exonerate parties to a transaction
from exercising all their rights and obligations under the transaction documents. Any unauthorized alteration, forgery or falsification of the content or appearance of this document is unlawful and
offenders may be prosecuted to the fullest extent of the law.

LB R R ) AR /A F | Chemical-Taipei 33 WuChyuan Road, Wuku Industrial Zone, Taipei County, Taiwan /13 L % T 3418 TUHERE 3357 t + 886 (02)2299 3279 f+ 886 (02)2299 3237 www.sgs.com

Member of the SGS Group (SGS SA)





Test Report No. : CE/2010/71350  Date : 2010/07/15 Page : 8 of 8

APACHE COMMUNICATION INC. 0O 0
2F, NO. 431, RUEI-GUANG ROAD, NEIHU TAIPEI, TAIWAN

** End of Report **
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APACHE COMMUNICATION INC. 0O 0
2F, NO. 431, RUEI-GUANG ROAD, NEIHU TAIPEI, TAIWAN

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

Sample Description : FUSCA CHIP ANTENNA
Style/ltem No. : A10192

Sample Receiving Date : 2010/07/08

Testing Period : 2010/07/08 TO 2010/07/15
Test Result(s) : Please refer to next page(s).

Chenyu Kung
Signed for and 1,
SGS TAIWAN LTD.

Chemical Laboratory — Taipei
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Test Result(s)

PART NAME NO.1 BLUE/WHITE/SILVER COLORED BODY

Test Item (s): Unit Method MDL Rﬁzt;"

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

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

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

Hexavalent Chromium Cr(VI) by mg/kg [With reference to IEC 62321: 2 n.d.

alkaline extraction 2008 and performed by UV-VIS.

Perfluorooctane sulfonates mg/kg [With reference to US EPA 3540C: 10 n.d.

(PFOS) 1996 method for PFOS Content.

PFOS - Acid Analysis was performed by

PFOS — Metal Salt LC/MS.

PFOS — Amide

PFOA (CAS No.: 000335-67-1) mg/kg [With reference to US EPA 3540C: 10 n.d.
1996 method for PFOA Content.
Analysis was performed by
LC/MS.

Halogen

Halogen-Fluorine (F) (CAS No.: 50 393

014762-94-8)

Halogen-Chlorine (CI) (CAS No.: . 50 394

022537-15-1) With reference to BS EN

Halogen-Bromine (Br) (CAS No.: mg/kg 1iffi$r§231 A;nCaIyS|s was 50 59

010097-32-2) P y it

Halogen-lodine (1) (CAS No.: 50 n.d.

014362-44-8)
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Test Item (s): Unit Method MDL Rﬁj_‘;"
Sum of PBBs - n.d.
Monobromobiphenyl 5 n.d.
Dibromobiphenyl 5 n.d.
Tribromobiphenyl 5 n.d.
Tetrabromobiphenyl 5 n.d.
Pentabromobiphenyl 5 n.d.
Hexabromobiphenyl 5 n.d.
Heptabromobiphenyl 5 n.d.
Octabromobiphenyl 5 n.d.
Nonabromobiphenyl 5 n.d.
Decabromobiphenyl malkg With reference to IEC 62321: 5 n.d.
Sum of PBDEs 2008 and performed by GC/MS. - n.d.
Monobromodiphenyl ether 5 n.d.
Dibromodiphenyl ether 5 n.d.
Tribromodiphenyl ether 5 n.d.
Tetrabromodiphenyl ether 5 n.d.
Pentabromodipheny! ether 5 n.d.
Hexabromodiphenyl ether 5 n.d.
Heptabromodiphenyl ether 5 n.d.
Octabromodiphenyl ether 5 n.d.
Nonabromodiphenyl ether 5 n.d.
Decabromodiphenyl ether 5 n.d.

Note :

- " = Not Regulated

1. mg/kg = ppm; 0.1wt% = 1000ppm
2. n.d. = Not Detected

3. MDL = Method Detection Limit
4.

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 to 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 1ug/m? of the coated material.
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1) These samples were dissolved totally by pre-conditioning method according to below flow chart.

(Cr®* test method excluded )
2) Name of the person who made measurement: Climbgreat Yang
3) Name of the person in charge of measurement: Troy Chang

| Cutting / Preparation |

A

y

Sample Measurement

A

y

Pb-Cd

Hg

A

y

A

y

Cr6+

Acid digestion by suitable acid
depended on different sample

Microwave digestion with

Add appropriate amount of

digestion reagent

A

Yy

Heat to appropriate

temperature to extract

A 4

Cool, filter digestate

through filter

v

material (as below table) HNO3/HCI/HF
\ 4 y
Filtration
\ 4
Residue
Solution
\ 4
1) Alkali Fusion
2) HCI to dissolve
\ 4
ICP-AES

Add diphenyl-carbazide for

color development

Sample Material

Digestion Acid

v

Steel, copper, aluminum, solder

Aqua regia, HNO;, HCI, HF, H,0O,

measure the absorbance
at 540 nm by UV-VIS

Glass HNO 3/HF

Gold, platinum, palladium, ceramic | Aqua regia

Silver HNO3;

Plastic H,S0,, H,0,, HNO3, HCI
Others Any acid to total digestion
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Analytical flow chart of Soxhlet extraction (LC/MS) procedure

1) Name of the person who made measurement: Lydia Fu

2) Name of the person in charge of measurement: Shinjyh Chen

H Test Items: PFOS/PFOA - Benzotriazole

Sample pretreatment/separation

}

Sample extraction by soxhlet method

!

Concentrate/Dilute Extracted solution

!

Analysis was performed by LC/MS

'

Data
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Analytical flow chart of halogen content

1) Name of the person who made measurement: Rita Chen
2) Name of the person in charge of measurement: Troy Chang

Sample pretreatment / Separation

A\ 4

Weighting and putting sample in cell

A\ 4

Oxygen Bomb Combustion / Absorption

'

Dilution to fixed volume

A\ 4

Analysis was performed by IC
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PBB/PBDE analytical FLOW CHART

1) Name of the person who made measurement: Roman Wong
2) Name of the person in charge of measurement: Troy Chang

First testing process —»
Sample
Optional screen process ...

Confirmation process = :p i
Sample pretreatment

v

L} [ ]
n ]
] . =
= Screen analysis -
- .
] ]

1
v

Sample extraction/
Soxhlet method

I
v

Concentrate/Dilute
Extracted solution

|
v

Filter
T
v

Analysis by GC/MS
I
v

Issue Report
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** End of Report **
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