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2. Electrical Feature

2.1. Frequency Band

BAND GSM850 GSM900 DCS1800 PCS

FREQUENCY Tx Rx Tx Rx Tx Rx Tx Rx

824MHz 869MHz 880MHz 925MHz 1710MHz | 1805MHz | 1850MHz | 1930MHz

849MHz 894MHz 915MHz 960MHz 1785MHz | 1880MHz | 1910MHz | 1990MHz

2.2 Impedance
2.2.1 Input Impedance
- R =50Q

2.2.2 Measuring Method
By using Network Analyzer, connect the antenna installed handset to the
reflection point of Analyzer and measure the impedance value within the

designated frequency band.

2.3 Matching circuit
Matching Circuit is composed in free space of 2.1 frequency band while

satisfying customer’s requirements.

4. 7nH 1.5pF A . InH

SIGNAL GROUND

<Figure 2.3.1 Matching circuit>
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2.4 VSWR

Impedance Matching optimization is performed under the below mentioned environment.

2.4.1 Free Space Environment

. SE KWANG

_

BAND GSM850 GSM900 DCS1800 PCS
FREQ 824MHz 960MHz 1710MHz 1990MHz
DOWN 2.5.0:1 3.5:1 2.5:1 4.5:1
upP 5.0:1 3.0:1 3.5:1 5:1
2.4.2 Measuring Method
Connect (soldering) 50Q semi-rigid coaxial cable to the 50Q spot in handset. To
minimize the loss of transmission, semi-rigid coaxial cable is used. Including PCB,
the handset shouldn't be different from the one, which will be used for mass
production.
Specification should be the same for all frequency bands. Free Space means that
Handset is put on the surface of no conducting plastic.
2.5 Directivity
Omni-directional (Horizontal)
BAND GSM850 GSM900 DCS1800 PCS
Avg. -5.6 dBi -6.1 dBi -5.8 dBi -8.0 dBi
DOWN
Peak -2.3 dBi -2.5 dBi -1.7dBi -3.8 dBi
Avg. -5.2 dBi -3.5 dBi -4.4 dBi -6.3 dBi
” Peak -2.7 dBi -1.0 dBi 0.5 dBi -2.6 dBi
2.6 Maximum Power
- P=2W Under
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3. Environment Test

3.1 Operating Temperature Test
3.1.1 Test Condition
Temperature = -30°C, +80°C
Duration time = 1 hour
3.1.2 Requirements
After the test, the antenna must not have an outer damage, and also it
must pass requirement shown in 2.4.
3.1.3 Measuring Method
Antenna is kept at -30°C for 1 hour and +80°C for 1 hour and than
passed test of 2.4
3.2 Temperature Cycling Test
3.2.1 Test Condition
- Low cycling Temperature TLC = -40°C
- High cycling Temperature THC = +80°C
- 1Cycle = 4 hours
- Test number = 10Cycle
3.2.2 Requirements
After the test, the antenna must not have an outer damage, and also it

must pass requirement shown in 2.4.
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3.2.3 Measuring Method
Antenna is kept at low temperature -40°C for 2 hours and increase the
temperature up to +80°C within 2 hour and kept for another 2 hours at the
same temperature will be 1 cycle. As shown in Figure 3.2.1 repeat 10

cycle and kept for 2 hour in normal temperature.

Temp./*C

Time/Hours

+20%c \
t1

7

2Hr 2Hr 2H1 2Hr

[y
¥

Figure 3.2.1 Temperature Cycling
3.3 Corrosion Resistance Test
3.3.1 Test Condition

- NaCl = 90%
- Water Temperature = 60°C
- Duration Time = 96 hours

3.3.2 Requirements
After the test, the antenna must not have an outer damage, and also it
must pass requirement shown in 2.4.

3.3.3 Measuring Method
Antenna is soaked in sodium chloride solution at temperature +60°C and

90%(NaCl) for 96 hours and dry out.
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4. Electric Performance Data

4.1.1. Smith Chart & VSWR (Slide Down)
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4.1.2. Smith Chart & VSWR (Slide Up)
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5. Drawing
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6. Packing

@ PAD

(D ANTENNA

@ INNER CASE(22 ROW)
60 ANTENNAS IN CASE

(ANTENNA TOTAL : 1,320 PCS)

(B PACKING TAPE

Product
Color
CODE NO.
LOT NO.
Qualilty
Ete.

PRINTED TABLE

(®] PACKING TAPE - =

(@] C/T Box SW2 1

(@] PAD SWi 1

@ | INNER CASE P.S 22

(D | ANTENNA - 1,320

NO|  PART NAME MATERIAL QTY |FINISH//COLOR | REMARKS

ONT | mm GEUER: TAERAICE Orawing A4(210X297)

e m=ite) (O se kwane o

e |18 [Xoof[2014 303 oesined | crecke | AporovaL | MoDc- | PACKING
DIMENSION | 18~50 |+)40[40.20 [+850 Name
50~120 | 495 | £0.30 |90 PARK.S.S | of Title
SCALE | 1 / 2 [ 120~250 | 0.7 | +0.50 | 1.0p Drawing | _
250~500 [2£0.30 £1.50 |2, No.
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7.Certification of RoHS

7.1. CARRIER(PC HF-1023IM)

ECO-013162

starex

Result of RoHS

Gorm pany DAE SAMNG FRECISIDMN

Grada/Coler HFE=1023 1M/ GrE30

Application ANTENMA

Crganzation Chemical: RAD Center of Sam=ung Cheil Industries Inc.

Material

Section Material Remark

Grade HF-1023IM |
Colar GTE30 | A101,A502,CW01 DKO4

Test Results

Test tems= Test Methad Anahzer |Unitippm)| M.0.L Contents
: cd  |EN1122 ICP-AES | maikg | 05 N.D e’
i Pb US ERA 3050B |CP-AES modhkg 4] WD E
g Heawy Metals :
X ) Hg US ERATATS Hg Analyzer| mofkg 0.03 M.D :
7 , crit | LUBEPA 30604 s mgfhg 1 M.D -
e 2T PEE | Cheil Method GC/MS | matkg | 8 | ND B
r’i Retardants | PBOE | Cheil Method GC/MS maikg § | ND f
* This results are not violated Eu regulations « M.D.L : Mathod Detection Limit  + ND : Not Detacted a8 G~
~ » B .
o r‘ : s
Charger :Choi Sooman C L‘d; S . Approver ‘Han, Yeonjong \5 ’- j— #
.74 &
e :: ¢
e Published Date ! January 02. 2008 1P
b7 8 £l
'G'f' Approved Date : January 01. 2008 d
v b 4
18 3 ‘-;
- A
Ly 5 £ W
: Quality Management Team &' X
15 e
fo : X
e 3 L
N :
-‘u ::‘.-. q AN A LA A LT AT AN AT AT Al R A A AT R AT AT AR AT R T AT AT AT AT AT AN " ad Al AT YA Al R TA R ATa AT R ALl EATRTET AT ENATITEEI LY
v 5 = = oy O SR iy [l
e I T T N S ..d‘ S e S .a.h-
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7-2. SHEET METAL(STS 304)

SGS

Test Report NO. F630501/LF-CTSAYA07-25042 Issued Date: November 14, 2007  Page 1 of 4
To:  TAIHAN STAINLESS STEEL CO., LTD

603 Seonggok-dong

Danwon-gu

Ansan-city

GYEONGGI-DO

Korea

The following merchandise was submitted and identified by the client as

Product Name : STS304

SGS File No. : AYAD7-25042

Received Date : November 08, 2007

Test Performing Date : November 08, 2007

Test Performed : SGS Testing Korea tested the sample(s) selected by applicant with following results
Test Results : For further details, please refer to following page(s)

Buyer(s) : LG, SAMSUNG

SGS Testing Korea Co. Ltd.

Pluto Kim 0#’_
Monet Jeong J ’\J:‘@ <
Billy Oh / Testing Person

Jeff Jang / Chemical Lab Mgr

This dotument is Issuéd by the Company subject to its Genaral Conditions of Service prnted overieal or avallable on request and accessible a! WwwICECOm  Anention is drawn
1o the mitations of Kabdity, indemnification and jurisdictional issues defined fhersin. Unless otherwise staled the results shown in this test report refer only fo the sample (s) tested
This document cannot be reproduced except in full, without prior approval of the Company. Any forgery or of he content of appearance of this
report is unlawhul and offenders may be prosecuted 1o the fullest axtent of the law

FOS2 Version2

SE KWANG 16 A4(210X297mm)



SE KWANG

_

SGS

Test Report No. rsg0501/LF-CTSAYA07-25042 Issued Date: November 14, 2007  Page 2 of 4
Sample No. - AYADT-25042.001

Sample Description - STS304

Style/item No. : NIA

Comments : Material is stainless steel.

e === > — e — = — = = i =
Test ltems Unit Test Method MDL Results
Cadmium (Cd) mg/kg US EPA 3052(1996), US EPA 6010B(1996), ICP 0.5 N.D.
Lead (Pb) mg/kg US EPA 3052(1996), US EPA 6010B(1996). ICP 5 N.D.
Mercury (Hg) ma/kg US EPA 3052(1996), US EPA 6010B(1996), ICP 2 N.D.
Hexavalent Chromium (Cr V1) mg/kg US EPA 3060A(1996), US EPA 7196A(1992), UV 1 N.D.

L1 g
Test items Unit Test Method MDL Results
Monobromaobiphenyl mgikg US EPA 3540C, GC/MS 5 N.D.
Dibromobiphenyl ma/kg US EPA 3540C, GC/MS 5 N.D.
Tribromabiphenyl mg/kg US EPA 3540C, GC/MS 5 N.D.
Tetrabromobipheny! mglkg US EPA 3540C, GC/IMS ] N.D.
Pentabromobiphenyl mglkg US EPA 3540C, GC/IMS ] N.D.
Hexabromobiphenyl maglkg US EPA 3540C, GCIMS 5 N.D
Heptabromobiphenyl mg/kg US EPA 3540C, GC/IMS 5 N.D.
Octabromobiphenyl mg/kg US EPA 3540C, GC/IMS 5 N.D.
Nonabromobiphanyl mg/kg US EPA 3540C, GC/MS 5 N.D.
Decabromobiphenyl maglkg US EPA 3540C, GC/MS 5 N.D.
Manobromadiphenyl ether mglkg US EPA 3540C, GC/MS 5 N.D.
Dibromodiphenyl ether mglkg US EPA 3540C, GC/MS 5 N.D.
Tribromodipheny! ether mglkg US EPA 3540C, GC/MS 5 N.D.
Tetrabromodiphenyl ether ma/kg US EPA 3540C, GC/MS 5 N.D.
P diphenyl ether mg/kg US EPA 3540C, GC/MS 5 N.D.
Hexabromodiphenyl ether mg/kg US EPA 3540C, GC/MS 5 N.D.
Heptabromodiphenyl ether mg/kg US EPA 3540C, GC/IMS 8 N.D.
Octabromodiphenyl ether mgikg US EPA 3540C, GC/IMS 5 ND.
Nonabromodipheny! ether ma/kg US EPA 3540C, GC/IMS 5 N.D.
Decabromodiphenyl ether mglkg US EPA 3540C, GC/MS 5 N.D.

NOTE: (1) N.D. = Not detected.(<MDL)

(2) mg/kg = ppm

(3) MDL = Method Detection Limit
(4) - = No regulation

(5) ** = Qualitative analysis (No Unit)
(6) Negative = Undetectable / Positive = Detectable

tmwmummmncwnn;mmuwcmnlulmwpnmwwvufuwmmmwmwon WWW.EgRCOM  Alention s drawn

1o the of liability,

m.mamumamunmmwmmmw-a“ Any . forgery or

report is untawiul and offenders may be proseculed o the fullest exaent of the faw.

FO52 Version2

lssues defined therein Unless otherwise staled the results shown in this test repont refer only lo the sample (s) lested
of the content or appearance of this
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SGS

Test Report NO. F690501/LF-CTSAYA07-25042 Issued Date: November 14,2007  Page 3 of 4
Picture of Sample as Received:
Sample Color : Silver

NOTE: (1) N.D. = Not detected.(<MDL)
(2) mgikg = ppm
(3) MDL = Method Detection Limit
(4) - = No regulation
(5) ** = Qualitative analysis (No Unit)
(6) Negative = Undetectable / Positive = Detectable

Trummururl|m|duylml:unpuwmmlnnsmndledmmwumlmmrmuﬂaMWlal WWW BJECOM  Altention is drawn
o e of ability, issues defined therein  Unless otherwise stated the results shown in this test report refer only to the sample (s} tested
mmmmmawmmwwmutmmmm Any unauthonzed alteration, forgery or falsification of the contant or appearance of this
repon is uniawiul and offenders may be proseculed o the fullest axtent of e law.

FO52 VersionZ
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SGS

Test Report NoO. Fssos01/LF-cTSAYA07-25042

Flow Chart of Digestion

(EPA 3052 for Cd, Pb)

Issued Date:

November 14, 2007  Page 4 of 4

Cutting/Preparation

Sample Measurement (0.2g)

Add HNOs + HCI (+ H202)
1
Microwave Digestion Residue
Dry Ashing.
Filtering & Rinsing XRF Confirm.
|
ICP-AES
DATA

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

Operator Dami Yeom

Section Chief  Jeff Jang

v End "

NOTE: (1) N.D. = Not detected.(<MDL)
(2) mg/kg = ppm
(3) MDL = Method Detection Limit
(4) - = No regulation
(5) ** = Qualitative analysis (No Unit)
(8) Negative = Undetectable / Positive = Detectable

This document is issued by the Company subject 1o its General Condibons of Service prinied overlea! of avaiable on request and accessibie ol WWW.EGSCOM. Alention is drawn
o the of fabdity and | issues defined thersin.  Uniess othorwise stated the results shown in this test report refer only to the sample (s) tested
This documant cannct be reproduced except in full without pnor approval of the Company. Any unauthorzed alteration, forgery or faisification of the conient or appearance of this

report is unkawhul and offenders may be prosecuted 1o the fullest extent of the lw

FO52 Version2
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