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2. Technical Specifications

2.1 Electrical Specifications.

Frequ?&cHyz)Range US-PCS
1850Mhz 1910MHz 1930MHz 1990MHz
(Mir?.e,aEkZ(—aliilgne) -2.50Bi -2.5dBi -2.0dBi -2.0dBi
V.S.W.R (Max.) 1850Mhz 1910MHz 1930MHz 1990MHz
4.0:1 3.5:1 3.0:1 3.0:1
Input Impedance 50 ohms
Polarization Vertical
Radiation Pattern Omni-directional
Maximum Power TW
2.2 Mechanical Specifications
Mechanical Spec.
Connector Board contact pin type
Overall length See drawing
Operating Temperature -30C ~80TC
Weight 2.25g (Unit)
2.3 Packing Specifications
Packing Spec.
PRODUCT ?AUnAtgnTrIQ; MATERIAL
TRAY 80 EA P.V.C
TRAY INNER PAD 2 EA SW 2 type (B corrugated paper)
CARTON BOX 1600 EA DW 2 type (AB corrugated paper)
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3. Test Equipment

The equipment for antenna test is as follows,

¢ Network Analyzer (Agilent E50718B) to measure the V.S.W.R.,
Standing wave ratio(SWR) and impedance bandwidth of antenna

¢ Standard horn antennas adjustable to the US-PCS bands

¢ Anechoic Chamber installed the cables, connectors and equipments for
measurements

¢ Digital Caliper to measure the dimensions

¢ Torque Driver to measure the torque force of the helix

¢ Push/Pull gauge to measure the pulling forces

¢ Climatic Chamber for environmental tests
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4. Electrical Demands

4.1 V.S.W.R

The V.S.W.R characteristics must be satisfied the electrical demands in the

below table.

Frequency Range state US-PCS(1850MHz ~ 1990MHz)
FREQ 1850MHz 1910MHzZ 1930MHz 1990MHz
V.S.W.R (Max) SD 4.0:1 3.5:1 3.0:1 3.0:1
SU 3.5:1 3.0:1 3.0:1 3.0:1
H/F Flotter \

MNetwork Analrzer{37520C)
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4.2 Radiation Pattern

The radiation pattern must have the omni—directional characteristic in US—-PCS
Band.

4.3 Gain

The gain is expressed as dBi. with condition (E2-Plane), the minimum Gain of

antenna must be satisfied the electrical demands in the below table.

Frequency

US-PCS(1850MHz ~ 1990MHz)
Range state

1850MHz 1910MHz 1930MHz 1990MHz
Peak GAIN SD —4.5dBi —4.5dBi -4.0dBi -3.0dBi
SU -2.5dBi -2.50Bi -2.0dBi -2.0dBi

Antsnno
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5. Mechanical Demands

5.1 Contact Part Operate Force Test

The antenna Contact Pin from inside (tolerance inclusion) working distance
50~300 g/f must maintain.

(The working distance of the antenna is with the lower part plan together

Omm~1.95mm.)

[ |

o /

™ J ‘ ;i\f‘
i | |

5.2 Drop Test

The antenna is attached to the handset. The handset is dropped with the
antenna downward onto a concrete surface at 1.5 m height and angle D(45° ).
The number of drop is 2 times.
After the test, the original shape shall be possible to restore. The antenna shall

satisfy the electrical demands.

5.3 Salt spray Test
In salt fog chamber, expose test antennas to a 35T, 5% salt fog
atmosphere for 48 hours. After the test, the antenna shall be continued. The

antenna shall satisfy the electrical demands.
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6.Environmental Demands

6.1 Operation Temperature Test

> Test A Place the antennas for testing in chamber. The chamber condition
should be as follows: Thours at —20C.

» Final measurements: The antenna shall be visually inspected and
electrically and also mechanically checked as required by products
standard.

> Test B: Place the antennas for testing in chamber. The chamber condition
should be as follows: Thours at 70°C.

» Final measurements: The antenna shall be visually inspected and
electrically and also mechanically checked as required by products

standard.

6.2 Temperature Change Test
The object of temperature test is to evaluate the reliability of antenna component at

temperature change.

> Test: Temperature cycle is as follows. 2 hours at —40C.
2 hours at +857C.
Temperature increase/decrease time (Temperature change time) is
2 hours. 10 cycles.
» Final measurements: The antenna shall be visually inspected and

electrically and mechanically checked as required by products standard.
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6.3 High Humidity Test

>

Test: Place the antennas for testing in chamber. The chamber condition

should be as follows: 24hours at +55C, Relative humidity is 95%.

Final measurements: The antenna shall

be visually inspected and

electrically and also mechanically checked as required by products

standard.

TEMP/*C
A
+85—

“\

/ \ TIME /HOURS

2.0 1,20 ] 20|20

\ 1 CYCLE \

NS

‘ 10 CYCLE

-
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7.2 Packing Spec Drawing.
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7.3 Electrical data (V.S.W.R, GAIN & Matching Circuit Diagram).

7.3.1 V.S.W.R.

P S11 SWR 1.000/ Ref 1.000 [F1 Del]

11.00
SB500000 GHz  2.2260

22100000 GHz  2.2073
23300000 GHz  2.0885
23200000 GHz  1.7e02

11
2 1
21
41

10,00 |

3.000

S.000

7.000

&.000

S.000

&.000

3.000

2.000

1.000

( Slide _Down)

FY

PIE 511 SWR 1.000/ Ref 1.000 [(F1 Del]
11.00

JBE00000 GHz  2.2092
22100000 GHz  1.2502
253200000 GHz  1.3114

11
2 1
21
415200000 GHz — 1.5086

10.00 =
S.000
&.000
7.000
&.000
E.000
4.000
2.000

2.000

1.000 p

2

Fy

( Slide-Up )

F9
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7.3.2 Matching Circuit Diagram

Antenna

Oohm system

0.75pF NC
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7.3.3 GAIN (E2-plane) RADIATION PATTERN (E2-Plane)
> [US-PCS]

Classify

Beam Peok= —3.10 dBi. 131.00 deg
Beam Pegk= —2.37 dBi, 130.00 deg 3]

7 Frequency= 1.910 (GHz)
30 4 Frequency= 1930 (GHz)

5o Average= —-6.89(1.930 CHz)
: v Average= —7.61{1.910 CHz)

180

Amplitude(dEi) File= A2 E2_5D(&).pat

( Slide _Down)

Classify

Beam Peak= —{0.b8 dBi, —124.00 deq
Beam Peak= —0.00 dBi, —123.00 dedd

7Frequency= 1,910 (GHz)
30 aFrequency= 1.930 (GHz)

e Average= —¢.96(1.930 GHz)
; 7 Average= —5.45(1.910 GHz)
T80
Amplitude(dBi) File= E2_SU{®).pot
( Slide _Up)
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- H-Plane
- [US-PCS]
Classify

Beam Peak= —-2.08 dBi, —124.00 deg
Beom Peak= —1.51 dBi, —124.00 4230,

g Frequency=

1,910 (GHz)
30 aFrequency= 1.930 (GHz)

\\\\\\

R Average= —5.44(1.930 GHz)
7 Average= —6.06(1.910 GHz)

Amplitude(dBi) File= H_SD{®).pot
( Slide _Down)

Classify

Beam Pegk= -2.88 dBi. —69.00 deg
Beam Peak= -2.47 dBi, —=79.00 deg

0 gy
/’;}?,;: [

7 Frequency= 1.910 (GHz)
30 aFrequency= 1.930 (GHz)

b Average= -5.42(1.930 GHz)
7 Average= —5.72(1.910 GHz)

amplituda{dBi) File= H.SU{®).pot
( Slide _Up)
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7.4 Environmental Material Test Report

7.4.1 FRAME [ 141R-701 ]

Intertek

Applicant

Address

Intertek Caleb Brett

Testing Center

S40-2, Yongam-ri, Chongryang-myun,
Uljuegun, Ulsan, 650-265 Korea

Tel : 052 257 6758 Fax : 052 276 6708

TEST REPORT

: G Plastics Rorea

: 240-1%, Mokhang-Dong, Chungju-5i,

Chungeheongbuli-Do, Korea

Report No. Eo6-12-134

Page: 1 of 3

Date: Jan. 02, 2007

Sample Description
Name/ Type of Product
Sample 1D No,
Manufacturer/ Vender

Country of Origin

Sample received
Testing Date
Testing Laboratory

Testing Environment

Test Method(s)

: Temperature : 24T

: The following submitted sample(s) said to be=

s 141 R=701
: S06-12-154
: GE Plastics Korea

: Rorea

: Dec. 29, 2006
: Dec. 29, 2006~ Jan. 02, 2007

: Intertek Caleb Brett Testing Center

Relative Humidity: 51 %

: Please see the following page(s).

Test Result(s) : Please see the following page(s).

* Note 1: The test results presented m thes report relate only to the obyect tested,

* Note 2 : Thig report shall not be reproduced except m full without the written approval of the testmng lshoratory.

Tested by, Authorized by,

EY Lee / Chemist HW Yoo / Lab Manager

Intertek Caleb Brett Testing Center
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Intertek Caleb Brett
Intertek Testing Center

340-2, Yongam-ri, Chong ryang-myun,
Ulju-gun, Ulsan, 853-565 Horea
Tel 1052 257 6752 Fax 1052 276 6792

TEST REPORT

Beport o ECos-12-134

Page: 2 of =

Date: Jan. o2, 2007

Zample ID Me. : Boe-12-154
Sample Description 1418701
Test Iterns Unit Test Wethod WIDL Results
With reference to BS EIT
Cadmiurm (Z2d) ng/ kg 1122, by acid digestion and 2 WD
determined by ICP-OES
With reference to U3 EPA
Lead (Pb) ng/ kg 3052, by acid digestion and 5 MDD
determined by ICP-OES
With reference to U3 EPA
lercury (Hg) ng/ kg s052, by acid digestion and 2 ND
determined by ICP-CES
; U3 EPA 30604 and
&t
Hexavalent Chremiurn (Cr &) ngs kg Rt o T S 2 NI
Polybrominated Biphenyl (PEEs)
Monobromobi phenyl ng/ kg 5 D
Libromobiphenyl ngs kg 5 ND
Tribromokiphenyl ns/ kg 5 D
Tetrabromobl‘phenyl ng/ kg With reference to TS EPA 5 nD
Pentabromobiphenyl ng/ kg 3540, by solvent extraction & N
Hexabremaobiphenyl g/ kg and determined by GC/ME s D
Heptabromobipheryl ngs kg Analysis ] NI
Octabromebiphenyl ng/ kg 8 N
MNomabromehiphenyl ng/ kg & N
Diecakbromaeli phanyl ng/ kg 5 ND
Polybrominated Diphenyl Ether (PEDES)
loncbromodiphenyl sther ng/ kg 5 WD
Dibromodiphenyl sther ng/ kg & ND
Tribromediphenyl ether ng/ kg [ D
Tetrabromoﬁphenyl ether ng/ kg With reference to TS EPA 5 D
Pentabromodiphenyl sther ng/ kg 35400, by solvent extraction & ND
Hexabromodiphenyl ether g kg and determined by GC/MS 5 ND
Heptabromodiphenyl sther ng/ kg Analysis # D
Cetabromodipheny] ether ng/ kg & D
Wonabromeodiphenyl ether ngs kg & D
Decabromodiphenyl ether ng/ kg 5 ND

Iotes :

ng/kg = ppm = parts per million
« =Less than

N.D = Iot detected { <MLL )
MDL = Method detection limit

Intertek Caleb Brett Testing Center

ace antenna A




ANTENNA SPECIFICATION DATE 2008-04-16 REV. A
MODEL M TYPE Built - in PAGE| 20/24
Intertel: Caleb Erett

Intertek

TEST REPORT

Report No. Eos-12-134

Testing Center

340-2, Yon gam-r1, Chongryamg-myun,
Ulju-gun, Ulsan, 689-365 Korea

Tel : 052 @57 6752 Fax : 052 276 8792

Page: 3 of 3
Date: Jan. 02, 2007

Sample ID Mo, 1 506-12-154
Sample Description  : 141R-701

* View of sample ag received;-

$06-12-134

3|0 4|0 5 0 6j0
e

##¥%% T of Report HEHEH

Intertek Caleb Brett Testing Center
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7.4.2 SLOT [ STS301 ]

SGS

Test Report NO. F6005011F-CTSGP06-32016 Date: Decerber 22, 2008 Page 1 of 4

To:  TAIHAN ELECTRIC WARE CO., LTD
603, Seangkok-dong
Darwon-gu
Ansan-city
GYEOMGGEDO
korea

The fallowing merchandise was submitted and identified by the client as:

Product Name s 5TS53M

SGS File No. 1 GPOB-32016

Received Date : December 18, 2006

Test Performing Date : December 19, 2006

Test Performed 1 5GE Testing Korea tested the sampleds) selected by applicant with fallowing results

Test Results = For further details, please refer to following page(s)

Buyer(s) : SAMSUNG ELECTRONICE, LG ELECTRONICS

SGS Testing Korea Co. Ltd.

Jade Jang
Patrick An j J :
Monet Jeong "'{'j -
Jinee Song i
Testing Person Jeff Jang / Chemical Lab Mar

ThE Test Report B Ffred by the Compawy £ibkCt © M Geierdl Conditbes Of Seube privied ousmkar Ateator F odEws © 8 ImBEtkas of Bblly, hdkmifeation 3id
Inredietional brnes defied tefe . The feZ0fe shown I thie BET pOT Reter 0uly 10 the Z3MPE @ terted Vhksr ofiemube SBE. Thi Test Report caieot be feprodaced, except
I ML WHRSTE DI TWIE § P2 M EZ 00 OTthe COmpary.
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SGS

Test Report NO. Feos5010F-CTSGPO632016 Date: December 22, 2005 Page 2 of 4

Sample No. » GPOB-32016.001

Sample Description : 5T33M

StylettemNo. : MIA

Comments : Material is stainless.

Sikver metal

Heavy Metals
Test tems Unit Test Mathod rMOL Re=ults
Cadmium (o) moky LS EP & 30508(1396), US EP & 6010B(1996), ICP 0s MD.
Lead (Ph) mokg US EP & 30508(1396), US EP & 6010B(1996), ICP 5 MD.
Mercury H) moky 1JS EP & 305201936, US EP A G0108(1996), ICP 2 MD.
Hezavalert Chromium (Cr %) mokg 1US EP A 3060A(1396), US EPA T1964(1992), UY 1 MD.

Elame Retardants PRESPRDES
Test tems Unit Test Mathod r0OL Results
Monaobromobiphensd mopk g US EP A 35400, GCmMS 5 M.D.
Dribromokiphenyl mopk g USEP A 35400 GOME a M.D.
Tribromohipheny mok g USEP A 353400, GCME a3 M.D.
Tetrahbromohiphenyl makg US EP A 35400, GCMS 5 M.
Pentabromobiphenyl mopkg USEP A 25400 GOME 5 M.D.
Hezxabromokiphenyl maokg US EP A 35400, GOMS 5 MD.
Heptabrom abiphenyd mopk g USEP A 35400 GCmMS 5 M.D.
Octabrom obiphenyd mopk g LS EP A 35400 GCmMS 5 M.D.
Monakram abi phend mopk g LS EP A& 35400, GCmMS 5 M.D.
Decabromabiphenyl mopk g USEP A 35400 GCmMS 5 M.D.
Monobromodiphenyd ether mokg LS EP A 35400, GCME a9 M.D.
Dibromodipheny| ether mokg US EP A 353400, GCOME a M.D.
Tribromodiphenyd ether mokg USEP A 35400, GCOME a M.D.
Tetrabromodiphenyl ether mokg LS EP A 35400, GCME a9 M.D.
Pentabromodiphenyl ether maokg US EP A 35400, GCmS 5 M.
Hexabromodiphenyl ether mok US EP & 35400, GCmS B M.D.
Heptabromodiphend ether maokg US EP A 35400 GCMS 5 MD.
Cctabromodipheny ether mok US EP A& 35400, GCms 5 M.D.
Monabromodiphend ether mopk g USEP A 35400, GCmMS 5 M.D.
Decabromodiphenyl ether mopk g US EP A 35400 GCME a MO

MOTE: (1) N.D. = Mot detected (=M DL
(2 ppr = mgtky
(3 MDL= Method Detection Limit
(4 - = Mo regulation
(5) * = Qualitative analysis (Mo Unit)
(6) Megative = Undetectable / Positive = Detectable

ThE Test Report B beeed Dof the Compawy fbkct © M Gewe@l Condibas of Sewbe pricted ouemar Ateston B odEws © 8e ImEStoes of BOIW, hoemareation aid
|arkdictional krwer devied thereli. The rezafts shows v thl Brt report refer owly to the zampke @) tested vaksr oherwke sed. Tik Test Report cavwot be reprodeced, except
T 0L, Wt o0 prlc W b P B b 0T the Compaky.
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Test Report NoO. re05011F-CTSGP0632016 Date:  Decernber 22, 2006 Page 2 of 4

Picture of Sample as Received:

MOTE: (1) N.D. = Mot detected (=MDL
(2 pprn= maky
(3 MOL= Method Detection Limit
{4 - = Mo regulation
(5 * = Qualitative analysis (Mo Unit)
(6) Megative = Undetectahle / Positive = Detectable

ThE Tegt Report £ bgaed Dy the Compary #ibgEct © I Gepe@l Conditbes OF Senube privted ouemear Aterton F dews © te ImEtoe: of BOI, hdemrcation 3id

Iarkdictional krver defled therel. The resaltr chows I thke ®st eport reter owly to the zampk @) terted waksz otiewbe sikd. Thie Test Report carwot be reprodeced, except

I TUL, WM ONEPrIOTMIMEE & Pe M E£I00 OTthe COM pawy.
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Test Report NoO. re05011F-CTSGP0632016 Date:  Decernber 22, 2006 Page 4 of 4

Flow Chart of Digestion

(EPA 30508 for Cd, Ph)

Cutting/Preparation

Sample Meas urement (0.54g)

Add HNO:

Add H:0:

Add HCI

Total Digestion

ICP-AES

DATA

The samples were dissobved totally by pre-conditioning method according to above flow chart.

Operatar Lauren Kim

Section Chief  JeffJdang

=RENd T

MOTE: (1) N.D. = Mot detected (=MDL
(2 pprn= maky
(3 MOL= Method Detection Limit
{4 - = Mo regulation
(5 * = Qualitative analysis (Mo Unit)
(6) Megative = Undetectahle / Positive = Detectable

ThE Test Report B Ezeed Dy the Compary #Abkct © I Geie@l Condibes O Seube privted oQuemar. Atertion F dEws © e ImEtoes of BOIN, hdmarcation aid
Iarkdictional krver defled therel. The resaltr chows I thke ®st eport reter owly to the zampk @) terted waksz otiewbe sikd. Thie Test Report carwot be reprodeced, except

I TUL, WM ONEPrIOTMIMEE & Pe M E£I00 OTthe COM pawy.
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