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1. Approval Check List

Approval Check List

No Date Change Contents Change Cause Rev

1 2009.05.28 ANTENNA  SPECIFICATION A

10

11

12

13

14

ace c:n’rennclA

2009-05-28 18:07/192.168.15.157/antenna



2009-05-28 18:07/192.168.15.157/antenna

ANTENNA SPECIFICATION DATE 2009-05-28 REV. A

MODEL PIVOT(MAIN) TYPE | Main antenna PAGE 5/29

2. Material Certification

Par t Raw Processin
No Raw material |Processing| Finishing EA material g

material Plant
company

1 | CARRIER | PC(141R-701) MOLD - 1 GE SINA -

Etc

2 | PATTERN STS301(0.12t) PRESS - 1 YENAN YUHAN Precision Co. | -

10

11

12

13

14

15
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3. Technical Specifications

3.1 Electrical Specifications.

— Pivot State
Electrical Spec.
FreqU?I\";lCHYZ?ange CDMA(824~894MHz) US-PCS(1850~1990MHz)
824 MHz 894 MHz 1850 MHz 1990 MHz
V.S.W.R (Max.)
2.7 1 below 2.1 11 below 3.3 11 below 3.0 11 below
CDMA US-PCS
PEAK GAIN
(Min., E2-Plane) T i T R
-3.2 dBi -2.3 dBi -1.6 dBi 0.8 dBi
CDMA US-PCS
AVERAGE GAIN
(Min., H-Plane) I's B - Rx
-3.0 dBi -3.8 dBi -13 dBi -9.3 dBi
Impedance(Nominal) 50 ohms
Polarization VERTICAL
Radiation Pattern OMNI-DIRECTIONAL
Maximum Power 2 W

3.2 Mechanical Specifications

Mechanical Spec.
Connector Board contact pin type
Overall length See drawing
Operating Temperature -30C ~+80 TC
Weight About 1.24g (Unit)
ace antenna A
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3.3 Packing Specifications

Packing Spec.
PRODUCT QUANTITY MATERIAL
(Antenna)
TRAY 1/40EA P.S (0.8t)
TRAY INNER PAD 2/800EA SW 2 type (B corrugated paper)
CARTON BOX 800EA/1BOX DW 2 type (AB corrugated paper)
ace antenna A
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4. Test Equipment

The equipment for antenna test is as follows,

¢ Network Analyzer (E5071C) to measure the V.S.W.R., Standing wave
ratio(SWR) and impedance bandwidth of antenna

¢ Standard horn antennas adjustable to the CDMA/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

ace on’rennGA
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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 in the

below table.
Frequency Range CDMA US—-PCS
(MHz) (824~894MHz) (1850~1990MHz)
V.S WR 824 MHz 894 MHz 1850 MHz 1990 MHz
(Pivot State) 2.7 1 below | 2.1:1below | 3.3:1 below | 3.0 :1 below

H/F Plotter

Metwork Analrzer

280, 0mnm
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5.2 Radiation Pattern

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

— Pivot State

Electrical Spec.

Freq”f&i‘yja”ge CDMA(824~894MHz) US-PCS(1850~1990MHz)
CDMA US-PCS
PEAK GAIN
(Min., E2—Plane) TX Rx TX Rx
~3.2 dBi 2.3 dBi 1.6 dBi 0.8 dBi
CDMA US-PCS
AVERAGE GAIN
(Min.. H-Plane) TX Rx TX Rx
~3.0 dBi 3.8 dBi ~13 dBi ~9.3 dBi

Transmilting Antenna

- MHelwark Analezer

ace on’rennoA
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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 overlap : Omm~1.83mm)

[[=

N

1 33 %05

6.2. Contact Pin Resistance Test.
After assemble antenna to test equipment, Contact pins are pressed to
nominal assembly position 500 times. The antenna contact force must satisfy

of (6.1) operation force. (Cycle time: 60 times/min )

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 6 plane.
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.

ace on’rennGA
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/.Environmental Demands

7.1 Operation Temperature Test

» Test Al 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 70C.

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

standard.

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 —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 on’rennGA
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TEMP /°C

I
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\ 1 CYCLE \

2012020

‘ 10 CYCLE

7.3 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.

7.4 Vibration Test

After assemble antenna to test equipment, Do test in X, Z direction per
Thour 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

ace on’rennGA
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Vibration frequency F=5~55~5Hz(1cycle)
Sweeping Rate 0.5 octave/min
Maximum displacement 1.5mm
Maximum acceleration 24
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+357C.

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 (Pivot State)

K E5071C Network Analyzer
1 Active ChiTrace 2 Response 3 Stimulus 4 Mkrfanalysis 5 Instr State

PO 511 Swr 1,000/ Ref 1.000 [F1 M Del]
11.00
1 824, 00000 MHz [1.7443
2 B4, 00000 MHz [1.1333
3 1.8500000 GHZ Hodlg
10,00 >4 1.9900000 GHz |[2.0553
Recall State |
Recall by
9.000 / \ File Name l
/ Save Channel |
. 000 \
: |
/ Recall channel |
7.000 Save Type |
aAll
Channel/Trace
&, 000 all
Save
Trace Data...
5. 000
Save SnP |
4,000
Explorer
3.000 n Return
4
z.000 3
hE
b
1.000 ) A
1 Start 750 MHz IFBW 70 kHz

- Matching Circuit Diagram

Antenna

L 0 ohm 2./nH

System
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— GAIN (with Matching Circuit)

- E2-Plane
]
—— 3524 MHz
—=— 249 MHz
563 MHz
294 MHz
——
90
105
Freq Gavg Gpeak Gmin Dev
MHz [-:=1} ol deg dii deg =]
824 559 224 180 3000 280 277
849 495 152 175 3438 280 3286
869 475 128 175 3689 280 3581
894 485 122 175 -3393 280 3272

L]
—— 1850 MHz
—B— 1910 MHz
1830 MHz
19390 MHz
——
Gavy Gpeak Gmin Dev
oBi dBi  deg dBi  deg o8
472 059 265 1282 15 1223
186 236 260 1283 25 1519
180 1930 237 181 265 1274 25 1455
1990 -201 204 270 1178 30 1382
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- H-Plane

> [CDMA]

—4— 224 MHz
—— 543 MHz
269 MHz

534 MHz

Gava Gpeak Gmin Dev
=1 g8 deg d8i  deg d8
155 082 3200 2e1 125 168
208 -150 0 2650 3150 90 168
251 182 235 375 90 183
279 212 235 383 85 1.81

> [US-PCS]

—+— 1850 MHz
—8— 1310 MHz
1830 MHz

1330 MHz

——
Gavg Gpeak Gmin Dev
ogr o8l deg o8 deg a8

-1193 829 195 2174 285 1345
826 547 200 1844 100 13327
190 1930 832 H20 195 1815 100 1295

1980 745 380 185 1866 95 14.86
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DATE

TYPE

ANTENNA SPECIFICATION

PIVOT(MAIN)

MODEL

8.2. Antenna Drawing

] 2 3 4 f 5 f 6
REVISION
No| CHANGE CONTENTS 7 CHANGE CAUSE
D
il
[ Il
‘ 7 ,:, 1
o =] J
DETAIL "B" DETAIL "C"
lV: 1 2
@D17.79+03
c ®8.87 @7.77%03
3 >—of ——5 o z
o S . S
—] LOT MARKING ®s.05 CAVITY No.
D51.7203
g
B 0 n — S — g— .
N
: [T 7/
R )
i %
o\\f @ | 2.95%03 /’m
] @|_7.95%3 |{37.25 5 GAD-00005 CARTON BOX 1/800 |DW 2type (AB corrugated paper ) N/ A A
4 GAE-00003 PAD 2/800 | S 2type(B corrugated paper) N/ A A
, 3 GAA-00032 TRAY 140 | P.S+ZESHA(0.8t) N/ A A
1 ) 2 Hov-00277 PATTERN 1| STS301(3/4H) 0.12t N/ A A
-t @ 13320 NOTE 1 HAL-00374 CARRIER 1 PC (141R-701) BLACK A
& 1 General tolerance : £0.2 No PART No. DESCRPTION | QTY MATERIAL REWARKS | REV.
A 2. Weight : About 1.24g MATERIAL N/ A DRAW | DESIGN | CHECK | APPRO, [ TITLE , ,
3. Frequency Range(MHz) : CDMA, PCS ANT' ASS'Y
WA ¥ FINISH N/ A
SECTION A-"A 4. Contact force : 200gf +150gf i
- 5. Antenna color : Black TOLERANCE Decimal Angle PART No| ACB-00058
DWG No. ACB-00058
SCALE 2/1 | UNIT mm|@® =8| MODEL PIVOT(MAIN) > A3
REVISION | A [SHEET|T-7|CP NAME]  PIvOT(MAIN)< > ace antenna
7 2 5 7 f B f B

AQF70202-02.IR
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8.3. Packing Spec Drawing.

INNER PAD(2EA)

TRAY-i40(20EA)

1)

W
Y/

V.
i
i

355.0

—

Model
Lot No

Mobile Antenna

YME[]  CKDJ Model: PIVOT(MAIN)

= Z[]Sample[]

EESIY

IS0 QM A

1oz (K
HI x|
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8.4 Reliability Test.
8.5. Environment test report
8.5.1 CARRIER [ 141R-701 ]

Intertek Testing Center
| n tEI‘tEk 340-2, Yongam-fi, Chongryang-myUn.

Ulju-gun, Ulsan, 689-865 Korea
Tel : 052-257-6754, Fax : 052-276-6792

TEST REPORT

Applicapt : GE Plastics Korea
Address : 240-18, Mekhang-Dong. Chungju-5i,
Chungcheongbuk-De, Korea

Page: 1 of 5

Report Mo. UTO7R-0872 Date: Jul. 13, 2007
Sample Dezscription : The following submitted zamplels) said to be:-

Mame/Type of Product - 141R-701

Sample 1D Ma. - UTO7R-DE72

Menufacturer/\Vender - GE Plastics Korea

Sample receivec sJul. 11, 2007

Testing Date SJul 11, 2007 -~ bul. 13, 2007

Testing Laboratory : Intertek Testing Center

Testing Environment : Temperature : 227 Relative Humidity: 51 %
Test Methodis) : Please see the following pagels).

Test Result(s) : Please sce the following pegels).

* Mote 1 : The tast resules pressnted in this report relste coly o the object tested.

* Mote I : This report shall not be reproduced sxcept in full withaut the written approvel of the testing laboratory.

Tested by, Authorized by,
EYLes / Chemist H.W.Yoo / Lab Manager

Intertek Testing Center

This. Tes| Report & miued by the Corgany subgecl 1o e Terms and Condilors al Busineds printed gverleal. Altsrition is driwn 1o e limitstiond of liskslity,
indemnilication and jurisdichonal mdued Ssfined herein Thie Tedt Report shall not be reproduced, excepl n (ull, withoul prear wiltsn condent ol the
Company.
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Intertek Testing Cemter

I ntertEk 340-2, Yongam-i, Chongryang-myun.
Ulju-gun, Uisan, 689-8&5 Korea
Tel : 052-257-6754, Fax : 052-276-6792

TEST REPORT

Page: 2 of 5
Report Mo, UTOFR-0872 Drate: Jul, 13, 2007
Sample ID Mo. - UTO7R-0872
Sample Descripion : 141R-701
Test ltemis Uit Test Method MDL Results
With referenos to B5 EN 1122,
Cadmium (Cd) zs/kg by add digestion and 0.5 M.D
det=rmined by ICP-OES
With reference to US EPA
Lead (Ph) ms/kE 3052, by acid digestion and 5 M.D
determined by |CP-0ES
With reference o LS EPA
Mercury (Hg) mg/kE 3052, by acid digestion and 2 MDD
determined by ICP-OES
Hexavalent Chromium (Cr *) mg/kg dciiﬂﬁﬁ':;gj%ﬁ,ﬂgh . 1 N.D
Polybrominated Biphenyl (FEEs)
Monobromebiphenvl ms/kE 5 M.D
Dipromobipheny nelkiE 5 M.D
Tribromebipheny melky 5 M.D
Tetrabromobipheny agkE With reference to US EPA 5 M.D
Pentabromebiphenyl /e | 3540C, by solient extraction 5 MD
Hexabromobiphenyl mslkE and determined by GCMS 5 MDD
Heptabromobipheny . Analysis 5 D
Octabromebiphenyl mslkg 5 M.D
Monabremebipheny ms/kE 5 N.D
Decabromebiphenyl zs/kg 5 MN.D
Palybrominated Diphenyl Ether (PEDEs)
Monobromedighenyl sther ms/kE 5 M.D
Dicromodiphenyl ether me/kE 5 M.D
Tribromedipheny! ether melkE 5 M.D
Tetrabromedipheny! ether zslkiE With reference to US EPA 5 M.D
Pentabremodiphenyl ether mglke | 3540C, by selvent exiraction 5 MND
Hexabromediphenyl =ther mslkg and determinsd by GC/MS 5 MDD
Heptabromodigheny! ether melkg Analysiz 5 M.D
Octabromodiphenyl sther mg/kg 5 M.D
Monabromodipheny! ether melkE 5 M.D
Decabromediphenyl sther zslkE g MO

Motes :  =s/kE = ppm = parts per million
< = Less than
MN.D = Mot detected { <MDL )
MDL = Method detection limit

Intertek Testing Center

This Test Heporl & msued by the Corpany subgect bo (18 Ferms and Condiors ol Business printed overleal. Adterilion 1 drin 1o the limitsions of listality,
indemmilication and jurisdiceonal ssues defined thereine The Test Report shall not be reproduced, except m ull, withoul por wiilten consent ol he
Company.
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Intertek Testing Cemter

Intertek 340-2, Yongam-1i. Chongryang-myun.
Ulju-gun, Uisan, 689-565 Korea
Tel : 052-257-6734, Fax : 052-276-6792

TEST REPORT
Page: 3 of 5

Report Mo, UTO7R-0872 Daate: Jul. 13, 2007
Sample 1D Ma. - UTO7R-0872
Sample Description - 141R-701

*View of sample as received;-

UTO7R=-0872

y D esio 70 BID

Intertek Testing Center
This Test Report & Bdued by the Company subgect 1o s Terms and Condiliors ol Business printed overleal. Adtérilion is drinwn 1o the limitstions of listality,
indeimdilication snd junisdickonal sdued defined Ferein The Tedt Reporl shall not be reproduced, exdepl n (ull, withosl pier willten comdent al e

Compani.
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Intertek Testing Center

| nterte I( 340-2. Yongam-ri. Chongryang-myun.
Ulju-gun, Uisan, 659-565 Korea
Tel - 052-257-6754, Fax : 052-276-6792

TEST REPORT

Page: 4 of 5
Report Mo, UTO7R-0872 Drate: Jul. 13, 2007
Sample 1D Ma. - UTO7R-0872
Sample Descripiion - 141R-701
d b
|L Flow Chart Of Digestion ( EN 1122 for Cd ) |
: I
g ™y
| Receipt |
b y

< Sample Pregaration >

Sample Measurement

I

et ashing
with H,50,—H,C,

HL;: M50, fume 1
ear dey

e

Total Digesfion ===
_.-o—"""'_'_'_

MO
YES

Analyzed by |CP-OES

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

Intertek Testing Center

This Test Report & Bsued by the Company subgect 1o 8 Terms and Condilors ol Business printed overleal. Adtérilion i drinwn 1o the limitstions of listaity,
indeimmilication snd juridickonal sdued defined therein The Tedt Reporl shall not be reproduced, excepl m (ull, withou! piead wilten condent ol the
Compani.
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Intertek Testing Cemter

I I"ItEI'tEI( 340-2, Yongam-ri, Chongryang-myun.
Ulju-gumn, Ulsan, 659-865 Korea
Tel : 052-257-6754, Fax : 052-276-6792

TEST REPORT
Page: 5 of 5

Report Mo. UTO7R-0872 Diate: Jul. 13, 2007

Sample D Ma. - UTOVR-0872
Sample Description - 141R-701

| Flow Chart Of Digestion { EPA 3052 for Cd, Pb)

| Receipt 'I-
}

&=

L Sample Measurament

)

Microwawe Digesbon
with HNG, ¢ HF

Total Digesbon

YES

Anabyzed by KP.OES

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

Prepared by Eng Yong Les Chemist
Confirmed by Sang Chul Park, Senior Researcher

#*+++ End of Report ****

Intertek Testing Center

This Test Report & Esued by the Company subgect 1o s Terms and Condiliors ol Business printed overleal. Altention is drinwn 1o the limitstiors of listality,
indemmification and jurisdickonal Edues defined therein The Tedt Report shall not be reproduced, eoept n ful, withow pror weilten consent ol e
Company.
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8.5.2 PATTERN [ STS301 1]
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SGS

Test Report NO. reo05011F-CTSAYAADS-30908C lssued Date:  Movernber 24, 2008 Page of 4

To:  TAIHAN STAINLESS STEEL CO.,LTD
603 Seonggok-dong
Darmaon-gu
Ansan-city
GYEQMGG|-DO
Karea

The fallowing merchandise was submitted and identified by the client as

Product Name HE=1R=Rei
SGS File No. 1 AYAADS-30908C
Received Date 1 Movember 18, 2008

Test Performing Date » November 19, 2008
Test Performed : 8GS Testing Korea tested the samplefs) selected by applicant with following results

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

S5GS Testing Korea Co. Ltd.

Pluto Kim \J’wﬂ
Monet Jeong ﬁ
Billy Oh | Testing Person

Jeff Jang [ Chemical Lab Mgr
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Test Report NO. reo05011F-c TSAYAADS-30908C lssued Date: Moverber 24, 2006 Page 2 of 4

Sample No. » AYAADS-30908C 001

Sample Description : 5T 2N

Item No.Part No. 1 A

Comments : Matenal is stainless steel.

Heavy Metals
Test tems Unit Test Mathod rADL Rezults
Cadmium (Ccd) moky LS EPA 305219967, US ERPA GO10B01996), ICP 05 MO
Lead (PR moky US EPA 3052119967, US EP A G0108(1996), ICP 5 MO
Mercury (Ho) moky US EPA30S2(1996), US EP A G010811996), ICP 2 MO
Hexavalert Chromium (Cr %) mogky US EPL 3060AM996), US EPA, 71968401992 UY 1 MO

Flame Retardants-PBBs/PBDES
Test tems Unit Test Mathod rAOL Results
lonobromobiphenyl mokg US EPA3S40C, GCMS 5 M.D.
Dribromokipheny| moky US EPAZ540C, GCMS 5 MO
Trikbramaokiphend moky US EPAZS40C, GCMS 5 MO
T etrabrotm ohiphenyl moki LS EPAZS40C, GOME I M ..
Pertabromobiphieny| moki US EPA3Z540C, GOMS a M ..
Hexabrotmobiphenyl moky US EPASS0C, GCMS 4 MO
Heptabrom obiphend mgka US EPASS40C, GCME a3 M.D.
O cabromobipheny moky US EPAZ540C, GCMS 5 MO
Monabromobiphensd moka US EPA3540C, GOMS I M ..
D ecabromobiphenyl mokg USEPA I540C, GCMS 5 M.D.
Wonaokbromodiphenyl ether moki US EPA3540C, GOME 4 M.
Dribromodipheny| ether mopki US EPA3540C, GOMS 4 ..
Trbromodiphertd ether mgka US EPASSA0C, GCME 5 M.D.
T etrabromodiphenyl ether moky US EPA3540C, GCME 5 MO
Fentabromodipheny| ether mokg US EPASSM0C, GCME a MO
Hexabromodiphenyl ether mokg USEPAZI540C, GCMS 5 M.D.
Heptabromadiphend ether mokn US EPA3Z540C, GOMS 4 M.
Qatabromodiphenyd ether moky US EPA3S40C, GCMMS 5 MO
Manabromodiphenyd ether maka US EPA3540C, GCMS a3 M.D.
Drecabromadiphenyl ether moky USEPA3540C, GCME 5 MO

MOTE: (1) N.D. = Mot detected (=M DL
12 my'ky = ppm
(3} MDL= Method Detection Limit
(d) - = Mo regulation
(8] * = Qualitative analysis (Mo Unit)
(6) Megative = Undetectable § Positive = Detectabile
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SGS

Test Report NO. Fe905011 F-CTSAYAADS-30908C lssued Date:  Mowember 24, 2008 Page 3074

Picture of Sample as Recenved:

MOTE: {13 M.O. = Mot detected (=MDL)
{2) my'kg = pprm
(% MOL = Method Detection Limit
{43 - = Mo regulation
{3 == Qualitative analysis (Mo Uinit)
{6) Megative = Undetectable f Positive = Detectable
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Test Report NO. Fe905011 F-CTSAYAADS-30908C lssued Date:  Mowerber 24, 2008 Page 4 of 4

Testing Flow Chart for RoHS: CdiPbiHgiCr*' IPBBs&PBDEs Testing

Cd/PhiHg

FPEEBs/FPBLES

fepat

Mechanic_Sample

Mechanic_Sample

Mechanic_Sample

Sample Measurement

Sample Meas urement

Sample Measurement

Acid Digestion with
Microwave/Hotplate

Solvent E xtraction of the Sample

Adding Extraction Solution

Filtration

Clean-up with Florisil Column

Heating to 90~95"C
for Extraction

Residue

Concentration / Dilution of
Extraction Solution

Filtration and pH Adjustment

Adding 1,5-Diphenyl-carbazide
Total Digestion Filtration for Color Development
ICP-AES GC/MS UV Vis
DATA DATA DATA

The samples were dissolved totally by pre-conditioning method according to above flow chart for Cd,Ph,Ho.

Operator Dami Yeom

Section Chief  Jeff Jang

= End ™+

MOTE: {13 M.O. = Mot detected (=MDL)
{2) my'kg = pprm
(% MOL = Method Detection Limit
{43 - = Mo regulation
{3 == Qualitative analysis (Mo Uinit)
{6) Megative = Undetectable f Positive = Detectable
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