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2. The quality of the material certification

Part Raw Processin
NO Raw material | processing | finishing | EA | material plant g

. etc
material
company

1 FRAME PC(141R-701) MOLD - 1 G.E -

2 SLOT STS301 PRESS - 1 -

10

11

12

13

14

15
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3. Technical Specifications
3.1 Electrical Specifications.
Electrical BAND
Spec.
Frequency Range Cellular GPS PCS
(MHz)
824 MHz 894 MHz 1575 MHz 1850 MHz 1990 MHz
V.S.W.R (Max.)
4.2:1below | 1.7:1 below 2.7:1 below 7.5:1 below 2.5:1 below
PEAK GAIN TX Rx Rx Tx Rx
(Min., E2-Plane) (824~849) (869~894) (1575) (1850~1910) (1930~1990)
-2.5dBi -1dBi -6.50Bi -10dBi -10dBi
AVERAGE GAIN Tx Rx Tx Tx Rx
(Min., H-Plane) (824~849) (869~894) (1575) (1850~1910) (1930~1990)
-3.28dBi -3.05dBi -6.79dBi -11.1.0dBi -6.38.0dBi
Impedar;tlz)e(Nomln 50 ohms
Polarization VERTICAL
Radiation Pattern OMNI-DIRECTIONAL
Maximum Power 2 W
3.2 Mechanical Specifications
Connector Board contact pin type
Overall length See drawing
Operating Temperature -30 ~ +80
Weight 1.07g
3.3 Packing Specifications
PRODUCT QUANTITY MATERIAL
(Antenna)
TRAY 80EA P.S (0.8t)
TRAY INNER PAD 2EA SW 2 type (B corrugated paper)
CARTON BOX 1600EA/1BOX DW 2 type (AB corrugated paper)
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4. Test Equipment

The equipment for antenna test is as follows,

¢ Network Analyzer (HP8752C) to measure the V.S.W.R., Standing wave
ratio(SWR) and impedance bandwidth of antenna

¢ Standard horn antennas adjustable to the GSM bands

¢ Standard horn antennas adjustable to the DCS bands

¢ Standard horn antennas adjustable to the PCS bands

*

Standard horn antennas adjustable to the UMTS bands
¢ Anechoic Chamber installed the cables, connectors and equipments for

measurements

*

Digital Caliper to measure the dimensions

L 4

Torque Driver to measure the torque force of the helix

L 4

Push/Pull gauge to measure the pulling forces

Climatic Chamber for environmental tests

*
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5. Electrical Demands

5.1 V.S.W.R

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

folder open and closed state in the below table.

Frequency Range [Cellular:824 ~ 894 MHz GPS : 1575 MHz PCS:1850MHz ~ 1990MHz

824MHz 894MHz 1575MHz 1850MHz 1990MHz

V.S.W.R
4.2:1below|1.7:1 below 2.7:1 below 7.5:1 below| 2.5:1 below

H/P Flotter

Network Analyzer3752C)

280, 0mm
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5.2 Radiation Pattern

The radiation pattern must have the omni-directional characteristic in GSM

Band and DCS Band and PCS Band and UMTS Band.

5.3 Gain

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

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

Electrical
BAND
Spec.
F
requency Range Cellular GPS
(MHz)
824 MHz 894 MHz 1575 MHz 1850 MHz 1990 MHz
V.S.W.R (Max.)
4.2:1below 1.7:1 below 2.7:1 below 7.5:1 below 2.5:1 below
PEAK GAIN Tx RX RX T RX
(Min., E2-Plane) (824~849) (869~894) (1575) (1850~1910) (1930~1990)
-2.5dBi -1dBi -6.5dBi -10dBi -10dBi
AVERAGE GAIN Tx RX T Tx RX
(Min., H-Plane) (824~849) (869~894) (1575) (1850~1910) (1930~1990)
-3.28dBi -3.05dBi -6.79dBi -11.1.0dBi -6.38.0dBi
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6. Mechanical Demands

6.1. CONTACT PIN FORCE TEST

Contact pin of antenna must keep 200g/f £150 in operation distance.
(Operation distance of antenna is same to under drawing. / PCB over rap :

Omm~—1.85mm)

6.2. CONTACT PIN RESISTENCE test.

After assemble antenna to test equipment, Contact pins are pressed to
nominal assembly position 500 times.

After antenna contact force must satisfy of (6.1) operation force.

cycle time: 60 times/min

ace ontennoA
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6.3 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 3 times.
After the test, the original shape shall be possible to restore. The antenna shall

satisfy the electrical demands.

7 .Environmental Demands

7.1 Operation Temperature Test

» Test A: Place the antennas for testing in chamber. The chamber condition
should be as follows: 1hours at -20

» 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: 1hours at 70

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

standard.
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7.2 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 -40

2 hours at +85

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.

TEMP /°C

I

+85 T

/ \ TIME /HOURS

2.0
\ 1 CYCLE \

20120 20

BARRW.

‘ 10 CYCLE

T

7.3 High Humidity Test

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

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

Final measurements: The antenna shall be visually inspected and electrically and also

mechanically checked as required by products standard.
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7.4 Vibration Test

After assemble antenna to test equipment, Do test in X, Z direction per 1hour
as a under spec. The antenna shall be visually inspected and electrically and
mechanically checked as required by products standard. The test must satisfy

to IEC 68-2-6 spec

Vibration frequency F=5~55~5Hz(1cycle)
Sweeping Rate 0.5 octave/min
Maximum displacement 1.5mm
Maximum acceleration 29
Crossover Frequency 18.0Hz

7.5 Salt spray Test

Sprayed with the salt spray solution for a period of 96 hours at a temperature
of+35

The antenna shall be visually inspected and electrically and mechanically
checked as required by products standard.

The test must satisfy to IEC 68-2-11 spec

7.6 Storage temperature Test

After antenna are stored for a period of 96 hours at a temperature of -30 °C
and a relative humidity of 95 %.

stored for a period of 96 hours at a temperature of +80 °C and a relative
humidity of 95 % (total: 192 hour)

The antenna shall be visually inspected and electrically and mechanically

checked as required by products standard.
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8. Antenna data
8.1. Electrical data(V.S.W.R & GAIN)

- V.S.W.R

1 Active ChfTrace 2 Response 3 Stimulus 4 MkrfAnalysis 5 Instr Skate

b 511 SWR 1,000/ Ref 1.000 [M]
11.00
1 S24.00000 MHz 2.39L5
¢ §94.00000 MHz 1.2714
3 1.5750000 GHz  Z.5[89
10.00 |4 1.5500000-GHz —&.OF 77
£ 1.9900000 GHz 2.0B5S Allocate
Channels
Sl Mum of Traces |
1
Sl Allocate |
Traces
7.000
il
& .000
Diaka - Mem
odtlil Data Math
OFF
4,000
Edit Title Label
Einie Title Label
5 OFF
3
Ednie Graticule Label
el
ri
1.000 oy = = &= 4
1 Start 700 MHz IFBIA 70 kHz Stop 2.1 GHz B

Ready Z007-03-14 10:23

-> Matching Circuit Diagram

Antenna

O Ohm SyS'[em

0.5pF none
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- GAIN (with Matching Circuit)
Cellular - E2 _ PLANE PATTERN

Clossify

Beom FPeak= —1.94 dBi, —02.00 deg e

Bearmn Peak= =099 dBi, 94.00 deqg J‘E""-’- R

A

Arnplilude{dgi)

GPS - E2 _ PLANE PATTERN

) ) ) ) Clogsily
Beom Pegks =654 d8i, S9.00 deg o

Arnplifuded d8i)

p . | et "_‘.-“'.
S0y et g h Averages

vl

e v Frequency= 0.849 (CHz)
frenne /g3 a Frequency= 0869 (GHz)

4.31(0.869 GHz)

7 Avernge= ~5.26(0.849 GHz)

¥ Aver

File= Mew sel Mew PCBEZ.c

Frequency= 1,575 (GHz)

Augrage= —11.03(1.57% GHZ)
Filem Mew set Mew PCB.EZ.cl
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PCS - E2 _ PLANE PATTERN

Clossify

¥ Frquency 1 e Hz)
7 Frequency= 1.910 (GHz)
30 4 Frequen

Beom Feak= —9.38 dBi, —69.00 deg
Beom Pegk= =797 dBi, =69.00 deq 30

cy= 1,930 (GHZ)

1B e nnnrior P Averoge= —13,86(1.930 GHz)
R N DR e H'-'erclge 15.39(1. ':HU L;Hz:l
180
Amplitudel dBi) hE— ha set_New PCE.EZ clc
Cellular - H _ PLANE PATTERN
. lagsif i
Bearn Pegk= —1 4 dﬂl —HD Lo cIEt; "'T_ T 7 Frequency= 0.849 (GHz)

Beam Peok= —1.78 dBi, —39.00 deg ,_'|[] e

/__

‘__I&L:l i Frequency= 0.B69 (GHz)

_ﬁn .,.‘"Prhﬁar.ri,_.____r}ﬁ" e 1“:[}"1" erage= —2.86(0.860 CHz)
= ~ ¥ Averoge= -2, bbe 849 qu}

'IHI]I '
Armplitude(dBi) Filo= New sel New L,,J: H.cle
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GPS - H _ PLANE PATTERN
Clogsily

Beorn Pegk= =538 dBi, =132.00 deg [ Frequency= 1.57% {GHz)

T Averoge= ~6.79(1.575 GHz)
Arnplitudel dBi) File= New sel_New PCB_H_cl
PCS - H _ PLANE PATTERN
. Clogsify
jeam Peal - i8i. B . 0 ¥ Frequer |
Bearn Peok= =423 dBi, 91.00 deq T T 7 Frequency= 1.910 (GHz)
Beam Peaks= —2.47 dfi, B7.00 deg =30 .~ __.beessbeeeeg T 30 a Frequency= 1.930 (GHz)

-~

wrhe ..:"';_ ':’_,_..'-']bul "!-'EI'-.'II_:E _
e 7 Averages =7.4401.910 GHz)
T o e ekt o -
Arplitude(dBi) File= Mew sel.Mew PCE.H.clo:
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8.2. Antenna Drawing

i 2 3 4 ] 5 ] 5
REVISION
No.| CHANGE CONTENTS | CHANGE CAUSE [ DATE
D
o L
C
o | @
o .
i S mww il
< |
© 1
] 3 <
3 |
= \ \
I
- 8.950-%
2=®4.7/ 1| 33.5 | SECTION A-A"
B 37.2+03 7 14.8*05
5 S
[Te} ! = ﬁu
~| © 7 M <
0 Oﬁ I o
] w0l 2 : | 5 CATONBOX 1 D2 (AB ) N/A IR
“ri | 4 PAD 1 w2 (A ) N/A IR
NOTE @ 3 TRAY 1(pPs N/A IR
1. General Tolerance : =+0.2 ° 2 FRAME 1 | PC(141R-701) N/A IR
2. Contactpin operation distence & force 1 SLOT 1 |STS301,3/4H,0.15t N/A IR
- distence : 0~1.85mm No PART No. DESCRIPTION  |Q'TY MATERIAL REMARKS  |REV.
- force : 200:+150gF ATERIAL /A DRAW | DESIGN TITLE
A 3. After the heat staking, M W CHECK | APPRO. ANT™ ASSY
S - FINISH N/A
must control the rising height in max 0.4mm. —— 7 o om m 7 T0LY31A83000016
4. Frequency : GSW/DCS/USPCS/GPS TOLERANCE e | NG € PART NO.
i i f XX_20.05 DWG zo.i 10LY31A8J000016
5. Must sign the CTQ items ina [ ]
6 Weidht - 1.07 SCALE [ 271 |UNIT mm|@=3|MODEL OVAL > Ad
- tetont = 1970 REVISION| IR [SHEET CP NAME OVAL < > ace antenna
1 f 2 3 4 f 5 f 6

AQF—70202-02.IR
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8.3. Packing Spec Drawing.

INNER PAD(2EA)

TRAY-i80(20EA)

355.0

I

Model
Lot No -
Mobile Antenna

O ckod Model: OVAL

[0 sample[]
[TFES

dceantemaA
LEFT SIDE PRINT FRONT BOTH SIDE PRINT
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8.4 Reliability Test.

ace antenna A
o O 2 B ® ¢ & ©
M= A" SHAN) 7] “— | @
(Reliability Test Report) 5 "
2122 ! ! 2/22
Al Y R I 57| &k= Al EETIHZIZY | 07.02.16~07.02.22 Al OE [ ojs
2 {Model) OVAL PAC PIND. Hewe | ROT0220-1
Al B o M HEADTY &7 = AlY o= A} LR
1.M8 25
Wi FiE H= [ 7ol2d | DOMEEE OekeEs HaHE] ] OO71Ek
FHEOIN dats HEE
2. MY 2o
WE2 R [ 882 Us 29 )
: HEERERAMY FE (Slot handmade 5 Z222 24 FHA| Mg o)
3 A Y=
&4 F7E BH 7T 2T AL O8E 2@F AL ENIE 27 Al
4. AH DATA
7175 a7 AR
] EE AD X1 | X2 | X3 | X& | x5 |[& &
Contoct | DIGILI COMTACT PINE S& J21 Lius B | 96 | WD | 269 | WS | OK
LG BT FORCEN RUSMN0| 8O
Force SANTEMMAS WE N - 0~1 BSmm 267 2 269 | 277 | 86 O
FELE AR FHIE ZH 2 &l N5 Nain 274 28T | 273 | 265 | 8B | O
Conftact s EiH B 00 fim&d wBE0)
b AE = Contmet 8 Forcer= MEB0H 508 269 273 2T | 260 | 272 oK
=1 BEESIND MO (Cycle time: B0 fmin
L T T mp— 2r7 | 267 | 271 | 285 | 26 | o
SRR M0mmi B oi=Te )
Duop Test S8l 8lM 20 et 2T 274 | Zre | 270 | 9 | oK
o = A
AQF-B80500-03. 1A
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8.5. Environment test report

8.5.1 FRAME [ 141R-701 ]

Intertek

TEST REPORT

."||;|| lisanid GE Masticy Korea
Adidress e K, Mokhang=Dong, Chungu=Si,

Chungoheongbuk-o, Korea

Reprort Mo Eor-12-1 34

. Vongw

Yiieguini, Lluai, o
T« %% £57 e sy Fay - 0% #78 mow

Interich Cislels Prets
Testing Cenier

Y 8 - L
st fysivs

e L1l 1
Page: 1 of o

Edaie: Jam, odF, HIT

Sarmpde Deneraphion
Name! Type of Pronduct (B | S]]
Sample 11} Ho SWi=1 21040
MMunaifsct urer S Vieniber GE Mastics Koren
Country of {higgn Hooreu

Saappdi peoey wal Diec. 255, S0

Trding date Dhee, 45, 20wt~ Jagi, (0d, G007

Teating Lalswalory

Testing Enviroament lemperature @ 241

Tt Micthond]n

Vesi Hesultfs

M fidlowing salwnitted samples

Pleaze see the followimg pages

litertek Culels Brett Testing Center

umil to b=

Helative | lumadity: 51 %

Plense soe The Fillowityg pagels

® Mate |- Thee besi prsilve gresenbed o this gt relaie sndy i e ol el

* Hote & Than rrport chall e fe srprestsrdasrrgs m bl wihont ihe wrdiem sppread sl (e srdng Bbsrsior

lewded by,

Al

BN L/ Claenmint

Lithorized by

—==.

FEAS Yisis / Laals M T

Intertek Caleb Brett ']'us-llng Center
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Lntu-l:h Caleb Brett
Intertek Lok e

Uljeegrun, Ulan, 653565 Hosem
Tal 485 247 788 Pax O8% 2746 4T84

TEST REPORT

Papa: gl 2
Beport Wo Eot-1u-134 Date: Jan. 09, 007
Sample [0 Mo BO-10-1%4
Sample Doscription.  19ufbios R — —
Tasr Itams Unit Tart Marhed ML Hesulty
With raférence to B5 EM
Cadmium () ez hg 112¢. by acid digestion end - HD
_ determined by ICP-OES
With relersnce to US EPA
Lased (Fhb) a3/ kg aose, by acid digestion and A HD
determined by ICP-0ES
Whith referancs ta TS EPA
Mdercury (Hg) s kg aoss, by acid digestion and ] HD
determnined by ICP-0OFES
5 EPA 3060 and
Hexavalent Chromium (Tr #) ms hg datermined by TTvisible ] HD
Pelybromiratsd Eiphenyl [(PBED)
Morsbromabiphenyl ez hg 5 HD
Dibeemobiphenyl ea'kg [ HD
Trbromobiphenyl LT 8 HD
anrnli'mq‘r_nh]ﬂ‘umﬁ wh With relerence to US EPA - Hj.:l. =
Pentabromeobiphenyl m/HE | 3800, by solwnt extraction 4 HD
Huabromobiphenyl ez kg and detarmined by GC/MS & uMD
Haptabromobiphanyl P Analy=s P nD
chetrome Toney’ ra'kg .5 HD
Hombromabipheny] e S M
'['?rl.q;p.'brnmnH:lhunﬂ n;.r].;g & ND
Polvbrominated Diphenyl Ether (PEDES)
Mombromodiphenyl «ther na/kg ] HMD
Dibromediphenyl sther na/ by 5 HD
'J_:'!.-il'_.!'ul:uvdil-_’_}_'_“"!l"l ?_I‘._Jller_ | m.-"]m g HD
Tetrabromodiphenyl sther B8'RE |  with refurence to TS EPA L HD
Fentabromediphenyl sther Barkg | s840T, by solvent sxtraction 5 HD
Haxabromodiphenyl sther B by and determined by OC/MES 5 ND
Heprabromediphenyl ather wa hs Anidyds P ND
Octalrormodipheyl sther 5/ ke s | WD
Horabromodiphamnyl ether n3 kg ] ND
Decabromediphenyl ether pa/ kg a ¥MD

Hobes
« = Léss than

ps'ha = ppm = parts per million

HD = Mot delected [ <MDL )
MDL = Mathod detection Hmit

Intertek Caleb Brett Testing Center
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Intertek

TEST REPORT

S06-12-134

Intertek Caleb Brett Testing Center
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8.5.2 SLOT [ STS 301 ]
Test Report NO. F6005011 F-CTSGP06 32016 Date:  Decermber 22, 2006 Page 1 of 4

To: TAIHAN ELECTRIC VMRE CO., LTD
03, Seongkok-dong
Diarwan-gu
Ansan-city
GYEOMGG-DO
Korea

The following rerchandise was submitted and identified by the client as:

Product Mame T BTE3M
SGS File No. : GPO6-32016
Received Date : December 18, 2006

Test Performing Date : December 18, 2006

Test Performexd ; 8G8 Testing Korea tested the samplels) selected by applicant with following results
Test Results : Forfurther details, please refer to following pages)
Buyer(s) + SAMSUNG ELECTROMICE, LG ELECTROMICE

Jade Jang
Patrick An
Monet Jeong
Jinee Song
Testing Person

SGS Testing Korea Co. Ltd.

B2 Lo

Jeff Jang / Chemical Labh Mgr

ThE Test Report £ Eraed Dy tie Compawy fibect © M Gew@l Cowditbes of Sewube privted ouemear Atestor b dewe © te ImiStors of B0, WoemsFeation asd

|aredictonal srees defleed therelv. The fesofts showy I thie Bt report reter ouby to the zampk @) tested wakss otiewbe sBBd. Tik Test Report caviot be wpodiced, sxcept

el withontpriorwite s pemEzior ofthe Company.
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Test Report NO. re005011F-C TSGP06.32016 Date: December 22, 2006 Page 2 of 4

Sample No. » GPOB-32016.001

Sample Description : BTE3M

Styletem No. 3 MEA

Comments : Matedal is stainless.

Sikver metal

Heary Metals
Test bkems Unit Test kMathod rAOL Results
Cadmium (Cof) mokg S EP A 30508(1996), US EP A 60108(1996), ICP 05 M.
Lead (Ph) modkg 1US EP & 3050B(1396), S EP & 60108(1998), ICP 5 M.D.
Mercury (Ho) mokg LS EPA 3052(1996), US EPAG010BC1396), ICP 2 M.
Hexavalent Chramium (Cr W) make LIS EP & 3060A(1996), US EPA 71964(1932), U 1 M.D.

Elame Retardants PRESPRDES
Test fems Unit Test kathod 0L Results
Monobrom o biphend mopkg USEP & 35400 GOME 5 M.D.
Dibromobiphenyl mopkg USEP A 35402 GOMS a MO
Tribromaobiph ensd mgikg USEP & 3540C, GOMS 5 MO
Tetrabromobiphenyl mokg USEP & 35400, GOME 5 M.D.
Pertabromabiphenyl mgikg US EP & 3540C GOMS 4 MO
Hexabromohiphenyl mokg USEP A 3540C, GOME 5 M.D.
Heptabromobi phend mokg US EP & 35400 GOMS 5 MO
Octabromobi phensy moikg US EP & 3540C, GOMS 4 MO
Monabromobiphensd mokg USEP A 35402 GOMS 5 MO
D ecabromobiphenyl moikg US EP & 3540C, GOMS 4 MO
Monobromodiphend ether mokg USEP A 35400 GOME a9 M.D.
Dibromodiphenyl ether mopkg US EP & 3540C, GOMS 5 M.D.
Tribromodipheny ether mokg USEP A 35400, GOMT a9 M.D.
Tetrabromodiphenyl ether moikg US EP A 3540C GOMS 5 M.D.
Pertabromodiphenyl ether mokg US EP & 3540C, GOME 5 M.
Hexabromodiphenyl ether mokg USEP A 35400 GOMS 5 MO
Heptabromodiphend ether mokg USEP & 35400, GOME 5 M.D.
Octabromodipheny ether mokg USEP A 35402, GOME 4 MO
Monabromodiphend ether moikg USEP & 3540C, GOMS 5 MO
D ecabromodiphenyl ether mokg US EP & 35400 GOME 5 M.D.

MNOTE:
{2 ppm = molky

(1) M.Du = Mot detected.(=MDL)

{3 MDL= Method Detection Limit

{4) - = Mo regulstion

(3 ** = Qualitative analysis (Mo Unit)
(6 Megative = Undetectahle f Positive = Detectable
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laredicional Erves defhed terel. The resafts shown W thi Bft report refer ouby 10 the fampk @ tested vukss otiembe sBed. Tk Test Report caniot be reprodeced, eicept
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Picture of Sample as Received:

MOTE: (1) B.D. = ot detected (=MDL
2y pprn= maky
(3 MOL= Method Detection Limit
{41 - = Mo regulation
5 ™ = Qualitative analysis (Mo Unit)
(6 Megative = Undetectahle / Positive = Detectahle

ThF Test Report B Eseed Dy the Compary #ADECt © I Gee@l Condibes Of Seube privted oQuemar Atertion F dEws © e ImEtoes of B0y, hdemavication ad
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Flow Chart of Digestion

(EPA 3050B 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 dissobled totally by pre-conditioning method according to above flow chart.

Operatar Lauren Kim

Section Chief  JeffJdang

EENd

MOTE: (1) B.D. = ot detected (=MDL
2y pprn= maky
(3 MOL= Method Detection Limit
(4 - = Mo regulation
5 ™ = Qualitative analysis (Mo Unit)
(F) Megative = Undetectahle / Positive = Detectable

ThF Test Report B Eseed Dy the Compary #ADECt © I Gee@l Condibes Of Seube privted oQuemar Atertion F dEws © e ImEtoes of B0y, hdemavication ad
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