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2. Technical Specifications
2.1 Electrical Specifications.
CDMA GPS US-PCS
Frequency Range (824 ~ 894 MHz) (1575MHz) (1850MHz ~ 1990MHz)
(Peak GA|N) Tx Rx Rx Tx Rx
E2-Plane,Min -2.0dBi -3.0dBi -1.50B]| -2.0dBi -2.0dBi
Average GAIN Tx Rx Rx Tx Rx
H-Plane, Min -3.0dBi -2.0dBi -2.0dBi ~4.0dBi ~4.0dBi
824MHz 894MHz 1575MHz 1850MHz 1990MHz
V.S.W.R
2.5:1 3.5:1 2.5:1 3.0:1 3.0:1
Input Impedance 50Q
Polarization Vertical
Radiation Pattern Omni Direction
MaxImum Power Watts

2.2 Mechanical Specifications

Mechanical Spec.

Connector

Contact pin type

Overall length

See drawing

Operating Temperature -30TC ~80TC
Weight 1.62g (Unit)
2.3 Packing Specifications

Packing Spec.

PRODUCT QUANTITY MATERIAL

(Antenna)
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 dlmensions

¢ Torque Driver to measure the torque force of the helix

¢ Push/Pull gauge to measure the pulling forces

¢ Cllmatic Chamber for environmental tests
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4. Electrical Demands

4.1 V.SW.R
The V.S.W.R characteristics must be satisfied the electrical demands in the
below table.
CDMA GPS US-PCS
Frequency Range (824 ~ 894 MHz) (15750MHz) (1850MHz ~ 1990MHz)
824MHz 894MHz 1575MHz 1850MHz 1990MHz
V.S.W.R
2.5:1 3.5:1 2.5:1 3.0:1 3.0:1
H/F Flotter

~

Network Analyzer(3752C)
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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 minlmum Gain of

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

CDMA GPS US-PCS
Frequency Range (824 ~ 894 MHz) (1575MHz) (1850MHz ~ 1990MHz)
(Peak GAIN) Tx Rx R T Rx
E2-Plane ,Min -2.00B;i -3.00B;i -1.50Bi -2.00Bi ~2.00Bi
Average GAIN Tx Rx Rx i fix
H-Plane, Min -3.00Bi -2.00Bi -2.00Bi -4.00Bi ~4.00Bi

Tronsmilting Antenno
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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

0.0mm~1.8mm, 0.0mm~ 2.1mm.)

SECTION B—F SECTION -4

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 35C, 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: 1hours 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.

ace antenna A



ANTENNA SPECIFICATION

DATE

2008-08-11

REV. A(PANTECH

MODEL RAP_MAIN

TYPE

Built - in

PAGE| 11/26

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

electrically and also mechanically checked as

standard.

be visually

inspected and

required by products
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REV. A(PANTECH

PAGE

2008-08-11

Built - in

DATE

TYPE

ANTENNA SPECIFICATION

RAP_MAIN

MODEL

/. Antenna data

7.1. Antenna Drawing
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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 11 sSwR 1.000F Ref 1.000 [F2 M]

11.00

1 S24.00000 WMHz 1.3&71

2 894, 00000 MH=z 2.3202

3 1.5780000 GH=z 1.351%
10.00 4 1 8500000 gHz  1.7301

=5  1.9300000 GHz 1.&85:29
Q000
5.000
7000
& .000
C.000
4 000
3.000 h
2.000 = =

EY
1.000 p = = = Y 4
( Folder Open)
7.3.2 Matching Circuit Diagram
Antenna
6pF system

10nH NC
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RADIATION PATTERN (E2-Plane)
> [CDMA]

Clossify

Bearm Peok= 0.34 dBi, —95.00 deg - ; 7 Frequency= (0.849 (GHz)
Bearn Peak= —0.41 dBi, —95.00 deg-30 30 iFrequency= 0.869 (GHz)

sk Average= —4.25(0.869 GHz)
7 dverage= —3.51(0.849 GHz)

arnplitude(dBi) File= RAP FO(EZ).pat
> [GPS]
. Clossify
Beam Peck= 0.12 dBi, 91.00 deg 0 Frequency= 1.575 (GHz)
=90 - 90
=120
180 tvergge= —3.67(1.575 GHz)
Amplitude(dBi) File= RAP FO(E2).pot
> [US-PCS]
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Bearn Peak= 0.56 dBi, 101.00 deg
Beamn Peok= 0,79 dBi, 102.00 deg —30

- H-Plane
> [CDMA]

Beamn Pegk= 0.25 dBi, 110.00 deg
Bearmn Peagk= —0.54 dBi, 115.00 deg-30

o

PR

Arnplitude(dBi)

Classify

araplitude(dBi)

> [GPS]
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Clossify

v Frequency= 1.910 (GHz)

File= R&P FO(E2).pat

3G i Frequency= 1.930 (GHz)

Aapt Averoge= —4.92(1.930 GHz)
7 Averoge= —5.06(1.910 GHz)

7 Frequency= 0.849 (GHz)

30 i Frequency= 0.869 (CHz)

1504 Average= —1.15(0.869 GHz)

v dverage= —0.42(0.349 GHz)

File= RAP FO(H).pot
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. Classify
Beam Peck= 0.73 dBi, 100.00 deg 0 Frequency= 1.575 (GHz)

180 Average= —0.64{1.575 GHz)
Amplitude(dBi) File= RAP FO(H).pat
- [US-PCS]
Classify

Beam Peck= 0.63 dBi, 85.00 deg - ; 7 Frequency= 1.910 (GHz)
Beam Peck= 1.15 dBi, 89.00 deg —-30 o R P 30 &Freguency= 1.930 (GHz)

“aph Average= —1.54(1.930 GHz)

S R T 7 dverage= —1.80(1.910 CGHz)
T80
armnplitude(dBi) File= RAP FO(H).pat
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7.4 Environmental Material Test Report
7.4.1 FRAME [ 141R-701 ]

Intertek

TEST REPORT

Applicant 1 SABIC Innovative Plastics Korea
Address ; 240-18, Mokhaeong-Dong, Chungju-City,
Chungbuk, 380-240 Korea

Report No. RTO8R-2464

Page: 1 of 5

Date: Mar. 07, 2008

Sample Description : The following submitted sample(s) said to be:-

MName/Type of Product D 141R-70

Sample ID Mo. : RTOBR-24564

Manufacturer/Vender : SABIC Innovative Plastics Korea

Sample received : Mar. 05, 2008

Testing Date s Mar. 05, 2008 ~ Mar. 07, 2008

Testing Laboratory . Intertek Testing Center

Testing Environment - Temperature : (22 ~ 26) T Relative Humidity: ( 55 ~ 65 )%

Test Method(s) : Please see the following pagels).

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

* Mote 1: The test results presented in this report relate only to the object tested,

* Mote 2 : This report shall not be reproduced except in full without the written approval of the testing laboratory.

Tested by,

E¥.Lee / Chemist

This Test Report is
indemnificatior

ssued by the Cor
nd jurisdictional iss

5 defined therein. This Test Repart shall not b

mpany subject to its Terms and Conditions of Busine:

Authorized by,

H.W.Yoo / Lab Manager

Intertek Testing Center

Seoul Office : Tel : 02-2109-1250 Fax: 02-2109-125%  Gumi Office : Tel | 054-462-7647

Seoul Lab. ; #7059, 7F, A
Ulsan Lak, ; #34

chne Tow

rV, 197-22, Guro-3Deng, G
, Chongryang-Myun, Uliu-Gun, Ulsan 68%-865 Korea

Tel ; 052257-6734

ss printed overleal. Attention is dra
duced, except in full, without pric

Fax : 054-462-7657 Web Site ©  wwaw Intertel.cokr

-G, Seoul 152766 Korea  Tel : 0221091260 Fax : 0221091252

Fax : 052-276-6792

to the hmitatior

5 of latl

)

tten consent of the Cl'!'“r.'."nl"y
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Intertek
TEST REPORT
Page: 2 of 5
Report No. RTO8R-2464 Date: Mar. 07, 2008
Sample 1D No. : RTO8R-2464
Sample Description  : 141R-701
Test Items Unit Test Method MDL Results
With reference to BS EN 1122,
Cadmium (Cd) me/kg by acid digestion and 0.5 N.D.
determined by ICP-OES
With reference to US EPA
Lead (Pb) me/ke 3052, by acid digestion and 5 MN.D.
determined by ICP-OES
With reference to US EPA
Mercury (Hg) melke 3052, by acid digestion and 2 MN.D
determined by ICP-OES
Hexavalent Chromium (Cr " melke detg:ani:‘:dat?:?JﬁiTgble 1 N.D
Polybrominated Biphenyl (PBBs)
Monobromobiphenyl mg/kg 5 MN.D.
Dibromobiphenyl mefke 5 N.D.
Tribromobiphenyl mglkg 5 MN.D.
Tetrabromobiphenyl mg/ke With reference to US EPA 5 N.D.
Pentabromobiphenyl mgfkg | 3540C, by solvent extraction 5 N.D.
Hexabromobiphenyl mefke and determined by GC/MS 5 MN.D.
Heptabromobiphenyl me/ke Analysis 5 MN.D.
Octabromobiphenyl me/kg 5 N.D.
Monabromobiphenyl mefke 5 N.D.
Decabromoebiphenyl me/ke 5 N.D.
Polybrominated Diphenyl Ether (PBDEs)
Monobromodiphenyl ether me/ke 5 MN.D.
Dibromodiphenyl ether mes ke 5 N.D.
Tribromodiphenyl ether mesfke 5 N.D.
Tetrabromodiphenyl ether mefke With reference to US EPA 5 MN.D.
Pentabromodiphenyl ether nmefkg 3540C, by solvent extraction ) N.D,
Hexabremodiphenyl ether melke and determined by GC/MS 5 MN.D.
Heptabromodiphenyl ether melkg Analysis 5 MN.D.
Octabromodipheny| ether mefke 5 N.D.
Nonabromodiphenyl ether mg/kg 5 MN.D.
Decabromodiphenyl ether me/ke 5 MN.D,
Notes : mefkg = ppm = parts per million
<= Less than
MN.D. = Not detected ( <MDL)
MDL = Method detection limit
This 115 issued by the Company subject to its Terms and Conditions of Business printed overleal, Aftention 15 drawn 1o the limitations of hability,

ace antenna A




ANTENNA SPECIFICATION DATE 2008-08-11 |REV.|A(PANTECH
MODEL RAP_MAIN TYPE Built -in  PAGE  20/26
Intertek
TEST REPORT
Page: 3 of 5

Report No. RTO8R-2464

Date: Mar. 07, 2008

Sample ID No. : RTO8R-2464
Sample Description  : 141R-701

* View of sample as received -

RTO8R-2464

o

0 50 60 70 &

L L L
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Intertek

Report No. RTO8R-2464 Date: Mar. 07, 2008

TEST REPORT

Page: 4 of 5

Sample 1D No. : RTO8R-2464
Sample Description : 141R-701

I Flow Chart Of Digestion ¢( EN 1122 For Cd) ]ﬂ]

( Receipt )
Sample Preparation

I

Sample Measurement ‘

:

Wet ashing
H204 with HzS04 +H02

H2S0s fume °
MNear dry

/:”/i\

Total Digest
__Total Digestion _—

NO
] ves

Analyzed by ICP-OES

l

/T o/
|

TR

** Remarks : The samples were dissolved totally by pre-conditioning method according to abowve flow chart.
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Intertek

Report No. RTO8R-2464

TEST REPORT

Page: 5 of 5
Date: Mar. 07, 2008

Sample ID MNo. : RTO8R-2464
Sample Description ; 141R-701

( Receipt \

)
< Sample Preparation >

Sample Measurement

I

Microwave Digestion
with HNO; / HCI / HF

YES

Analyzed by ICP-OES

( Report )

** Remarks : The samples were dissolved totally by pre-conditioning method according to above flow chart.

Prepared by  Eung Yong Lee, Chemist
Confirmed by  Sang Chul Park, Senior Researcher
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7.4.2 SLOT [ STS301 ]

SGS

Test Report No. resosonLr-cTsavao7-25043 Issued Date:  November 14, 2007 Page 1 of 4

To:  TAIHAM STAINLESS STEEL CO., LTD
603 Seongaok-dong
Danwan-gu
Ansan-city
GYEONGGI-DO
Harea

The following merchandise was submitted and identified by the client as -

Product Mame : STS2N

5G5S Flle No. + AYAQT-25043

Received Date : Novemnber OB, 2007

Test Parforming Date + Novembser 09, 2007

Tesat Performed + BGS Testing Korea tested the sampla(s) selected by applicant with following resiilts
Test Results : For further details, phaass rafer to following pagais)

Buyer(s) : LG SAMSUNG

5GS Testing Korea Co. Lid,

Pluto Kim G}#’_
Monet Jeong J J.-U -
Billy Oh | Testing Person

Jeff Jang ! Chemical Lab Mgr

el i ot Dlo O www s com  Allenbon 8 Crewn
In s oS repon falee only o e sampla ds) Searied
crgeny o feisibcation of T conlam o apceamnce of s

Tha documan & seusd by the Cowpany subjoct o s Geswrsl Condiions of Sorvics printed owverlesf or meadable an
b the Emilasons of lsbity indemnficalion oo jwisdadions issee defned thomin  Lnkess ofensize sialed e nesdis
Trin document coanol be reprotucsd mecept in Bl withoul grior spproval of the Compary Any wauioroed eheralion
recort in untewdll Bnd offendens may be prasscuted o the Lilest o of e i,

FOE8 Ve mun®
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Test Report No. resosotLr-cTsavaor-2s043 Issued Date: November 14, 2007  Page 2 of 4
Sampla No. : AYAQT-25043.001
Sample Description + 3TS30
Style/liem No. 1 NiA
Commants : Material is stainless stesl.

Test tams Unit Test Mathod MOL Resubs
Cadmium (Cd) makg US EPA 3052(1886), US EPA BO1DB(1885), ICP 05 M.
Lead (Pb) mp'kg LS EPA 3052{1996), US EPA 6010B(1538), ICP 5 N.D
Marcury (Hg) migika LIS EPA 3052(1996), US EPA 80108{1998), ICP 2 MO
Hecavalent Chromium (Cr W1y maikg US EPA 30604 1988), US EPA TIHGAL1992), UV 1 ND
Elame Retardants-PEEs/PEDES

Tast lfems Unit Test Method MOL R
Manobremobiphanyl mgihg US EPA 31540C, GCIMS 5 N.O.
Cibramabiphanyl mgiky U5 EPA 35400, GCMS 5 N.D.
Tribromobiphanyl mgfkg US EPA 35400, GC/MS 5 M.O.
Tetrabramabipharnyl mgikg US EPA 35400, GCMIS B N.D
Pentabromobiphenyl maikg LIS EPA 3540C, GCMS 5 N.D
Hexabromobipheryl mglkg US EPA 3540C, GCMS 5 N.D.
Heptabramabiphenyl magikg US EPA 3540C, GCME i1 N.D.
Celabromobiphenyl maiky US EPA 35400, GC/MS 5 H.O.
Nonabramabiphenyl mofkg US EPA 3540C, GLMS 5 M.O.
Dacabromobiphenyl mg'kg U5 EPA 3540C, GOMS 5 M0
Manobromodiphenyl elher migikg US EFA 3540C, GCMS 5 WD,
Dibromodiphanyd ether mgikg UE EPA 3540C, GCIMS 5 N.D.
Tribromodiphanyl ather mokg LIS EPA 3540C, GCIMS 5 M.D.
Telrabromodighernyl efher mgky U5 EPA 35402, GCIMS 5 MO
Pentabromodiphenyl ether mg'hg US EPA 15400, GCMS L N.D,
Haxabramodiphenyl ather kg US EPA 3540C, GCms 5 N.O.
Haeptabromodipheny| ethar maikg US EPA 3540C, GC/MS 5 N.D.
Octabromadiphenyl athar mglkg U5 EPA 35400, GCIMS 5 H.D
Nongbramodipheny| ather mpfkg US EPA 3540C, GCMS 5 WD
Decabromodiphemyl elher mgikg US EPA 3540C, GCMS B N.D.

NOTE:
(2) mg/kg = ppm

(3} MDL = Method Detaction Limit

{4) - = Mo regulation

{5) = = Qualitative analysis (Na Unit)
(&) Megative = Undetectable / Positive = Datectabls

(1) N.O. = Not detected. {<MOL)

Tris documant & sdled by the Company subjoct @0 s Goranal Conddicns of Sorvice prinad cveries’ o moisbls o request and sccasibis o we'w gop oom Allendlon i8 drawn
Uninss oharwise slaled the msulls shown in Pis iesd repont refer ol 1D e sample (5) e
Tras document canngd be réproduced mecepl in AUl without prior spproval of the Company. Any unauScioed aBeration, forgery o falsBicstion of fe conten or aopaamee o B

o the Emilatiors of labily, indemnficaion and jurisdicional lsies Saiined themin

report is uniawful and effandars may be prosscutsd to the Rulies: cxsent of s lw

PRER Waiskrd

ace cmtennc:A
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Test Report No. resosotiLr-cTsavaor.2s043 lssued Date: November 14, 2007 Page 3of 4

Pioturg of Sample as Received:

Sample Color : Silver

NOTE: (1) N.D. = Mot detacted. (<MDL)
(2) ma'kg = ppm
{3) MOL = Method Detection Limit
{4} - = Mo regulation
i5) ** = Qualitative analysis (Na Unit)
(6] Negative = Undatactabls | Positive = Detectabla
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Flow Chart of Digestion

(EPA 3052 for Cd, Ph)

Cutting/Preparation

Sample Measurement (0.2g)

Add HND3 + HCI {+ Hz0z)

Microwave Digestion Residue
Dry Ashing.
Filtering & Rinsing XRF Confirm.
|
ICP-AES
DATA

The sampies were dissoived totally by pre-conditioning method according to above fNlow chart
Operator Dami Yeom

Section Chief  Jeff Jang

*** End ***

NOTE: (1) N.D. = Not detected.{<MDL)
(2) mgkg = ppm
(3) MDL = Mathed Detection Limit
(4) - = No regulation
18] ™" = Qualitative analysis (Mo Lini)
(5] Nagative = Undetectable / Positive = Detectable
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