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1. Document Change Record

Rev. No Date Page Change Contents Change Cause Rev.
1 2007-12-10 Initial Release N/A IR
2 - - -
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MODEL MV-140(MAIN) TYPE BUILT-IN ANTENNA PAGE 4
2. List of Material
. Material Tooling & Finishing &
Raw Material ) o Remark
Supplier Injection Spec.
Carrier PC Cheil Industies - - -
) STS 301 3/4H Pung-San
Radiator - - -
(t=0.15) Metal
Assembly Tolerance of heat staking height should not bk over 0.6mm the surface of pattern

) DAEYOUNG KTX
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3. Electrical & Mechanical Specifications

3.1. Electrical Specifications

CDMA US-PCS
Frequency
824MHz 894MHz 1.85GHz 1.99GHz
less than less than less than less than
SWR. ( ) ( ) ( ) ( )
4.0:1 2.311 3.011 2.311
TX Rx Tx Rx

Frequency Band
(824~849MHz) (869~894MHz) | (1850~1910MHz) | (1930~1990MHz)

Radiation Gain

-5.0dBi (over) -0dBi (over) -1.5dBi (over) -1.0dBi (over)

<Peak, H-plane>

Impedance 500

Polarization Vertical
Radiation pattern Omni-directional
Power Handling 2 Watt

ANTENNA 0Q
Matching Circuit
1.2pF 22nH

) DAEYOUNG KTX
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3.2. Mechanical Specifications

Carrier Material P.C (Polycarbonate)
Size (L x W x H) 48.0 x 23.15 x 10.8(mm)
Weight 5.269g
Radiator Material SUS (Stainless steel)
Operating Temperature -30TC ~+807T
Operating Humidity 10~90(%RH)
3.3. Package
Name Quantity Material Remark
Tray 50EA P.S N/A
Carton BOX 1,000EA DW 2 (AB) N/A

) DAEYOUNG KTX
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4. Electrical Properties

4.1. Test equipments
The equipment for the antenna measurement we used is as follows.
4.1.1. Agilent 8720 Series Network Analyzer to measure the V.S.W.R and input impedance.
4.1.2. Three-dimensional anechoic chamber to measure the gain
(Standard dipole and horn were used to calibrate the chamber)
4.1.3. Digital caliper to measure the dimensions.
4.1.4. Climatic chamber for mechanical tests.

4.1.5. Push/Pull Gage to measure the contact forces.

4.2. SW.R
The S.W.R characteristics must satisfy the electrical demands. The VSWR is measured with Agilent 8720

Series network analyzer. All the measurements are performed with the customer provided fixture.

CDMA US-PCS
Frequency
824MHz 894MHz 1.85GHz 1.99GHz
less than less than less than less than
SWR. ( ) ( ) ( ) ( )
4.0:1 2.311 3.011 2.311

= Network Analvzer

SFEMIFIGED CAELE
SET

<Picture> S.W.R. Measurement System
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S.W.R. Measurement Data

[CHZ MEM  SWR 1 /REF 1

Cor

13 Dec 2087 A2:i34:@1
42 1.1936 1 998.688 688 MHz

CHZ Markers

1: 31615
224,888 MH=

START PHA.AAA BAR MHz

STOP 2 166,088 ARG MH=

) DAEYOUNG KTX
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4.3. Radiation Pattern and Gain
The radiation pattern must have the omni-directional characteristic in all of frequency-bands.
The gain is expressed as dBi on the h-plane, the minimum gain of the antenna must be satisfied with the

electrical demands in the below table.

CDMA US-PCS

Frequency Tx Rx Tx Rx
(824~849MHz) (869~894MHz) (1850~1910MHz) | (1930~1990MHz)

Radiation Gain
-5.0dBi (over) -0dBi (over) -1.5dBi (over) -1.0dBi (over)

<Peak, H-plane>

Trangmilting Antenno

<Picture> Gain Measurement System
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Gain Measurement Data
Test Name : [M¥140
POlar Cha[t Operator : ‘Ooerator Name

180

Theta [deg]

|
|
Date : [zo07-12-13 |
Time ‘9?— 305:05 ‘

Description :
1140 Main Antenna ~

v

Calibration : [T60MHz~2750MHz_FAR_AH 21 (]

Fraquency [MHz] Plot Data Type
FFal -

Amplitude [dB] =

Narmalization

Global Peak =

Max Amplitude
[

@ Chart 2D
Data Cut XN Cut =
Phi-axis ¥ Phi Peak

Position QU‘Dideg PLOT

" Chart 3D Palar

Beam Peak SideLobe
Freq. [MHz] Palarization Axis Beam Width Average Jormalize Facto
Yalue [deg] [deg] Yalue Pos1 [deg] Pos2 [deg]

824,000 -3.699 105,000 45,000 37,01 -4,945 EREINE
349,000 0,245 40,000 0.000 0.00] -1.379 3361
69.000] 1.739] 50,000 15,000 0.00] 0565 ®/ |
554, 0001 1.934] 15,000 -15.000 0.00 0,893 38,22
1850, 000 -0, 264 45,000 -150,000 180,97 -4.081 50,73
1310000 -0.112 120,000 -45,000 182,21 -3.879 43,41
1930,000] 0,098 120,000 -30.000 181.31 -3.740 47,95
1530, 000] 1, 045] 120,000] ~30,000 170, 72| -2,958 a880[

'x) DAEYOUNG KTX
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5. Mechanical Demands

5.1. 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.

) DAEYOUNG KTX
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6. Environmental Demands

6.1. Thermal Shock Test

» High Temperature : +85C
> Low Temperature : -40C

First place antenna in a Low temperature chamber and keep for an hour, then move it to a
High temperature chamber in 60 seconds, also keep for an hour. This procedure should be

repeated 10 times.
After this test, antenna’s performance should not be changed in electrical specifications.

Also there is no mechanical damage.

(Cycle : 10 cycles, Temperature : -40C < +85C )

Temperature(C)

A
+85 _|
hour
+20 »
-40
1h Imin 1h 1 min
< ) >« >« >
e 1 cycle R
10 cycles

Thermal (temperature) Shock Test

) DAEYOUNG KTX
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6.2. Humidity Test

»  Humidity : 95%RH
> Temperature : +55C

Antenna is placed in a climatic chamber ( 95%RH, +55C) for 48 hours, then take it out and

place normal environment (50%RH, +20C) for 4 hours. Its performance should not be

changed in electrical specifications.

( Duration : 48 hours ,

Temperature : +55C , Humidity : 95%RH )

Also there is no mechanical damage.

48 h

Temperature(C)
A
55 1h
20

Humid

4h

ity(%RH)
A

95%

— 50%

hour

6.3 Salt Spray Test

> Sodium : 5%

Humidity Test

» Temperature : +35C

The antenna shall be exposed for 48 hours at +35°C to a 5% Sodium Chloride fog

and have no appearance or function changes after the test.

) DAEYOUNG KTX
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7. Mechanical Drawing

7.1. Assembly
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7.2. Package

PAD = 1EA

-— 1 TroayC 30EA ) x 20EA

i

\\\

i

0

LA

350

5o
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<Appending> A. QC Flow Chart
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<Appending> B. Reliability Test Report

ANTENMA SPECIFICATION Date 2007-12-13 Fiew IR
Made | MY —-140(Main) Tvpe Bui l[t-in A&ntenna Page
Reliability Test Report
1]
; prepared by| checked by | approved by
n
Feliability Test Report : = c
u % %I :
r L Fy
a
. Date of
WOCEL Wh=1400 Main) . Do 13, 2007 Date Do, 10, 2007~Dee, 13, 2007
recording
produst/ funetion | Teated . ;
CUSTORER bangtal Teat contents reliabl ity by Dong Jib, Les in O.C dapt
FART MekE Intarmal Antenma PERT MO, B | Le00000d Teat boproval
Lsage
+ TEST contents and result
kizgaursment Cata
[1%] Teat Contents SPEC bvarags Judgment FRaf
kel a2 a3 ad x5
180 181 17T 172 180
Contast Pin For e
1 ’ oy TO-270 of - 178.5 CH.
lagation 'a") ° Fores to the sontaot sids of POB
{upper part :Siomal, lower part :@roung)
. 176 172 | 171 | 170 178
z |Contaot Pin For s 20~180 gf . 72.8 o,
{=aotion "C") Fores to the contact side of PIB
{upper part Sigmal, lowsr part Qroung)
) ok ok, ok, ok ok
Contast Pin T0-270 of after
a oparation rapaating durabil ity Foree to the contact side of PCE after - K.
repatition taat 500 timsa repaat ing durabil ity teat (upper part:Signal,
lowar part:Qroung)
1.5m fres falling o ‘ o | o o | o
4 Drep tsat teat 5 timsa - o
There ie no break in the bonded eide
oh. oH, oH, .8 oh.
1] Humidity teat +0°C, I0WFH 24houra - CH.
Thers ia no break in the bonded aide
-40C -~ Ok, [« 8 [« 8 [+ 9 CH.
& |Thermal| ehook teat +30'C , A0minute s - Ok,
Wevile There is no break in the bondsd aide
axposgd for d8houre k. %8 %8 ok k.
T Salt spray test ingalt solution of - Ck,
Moat +351C Thare ie no worroaion.
Comprehensive
#E REMARK, P
Judgment
Passed

) DAEYOUNG KTX
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S.W.R Test Data

M¥—140{Main) Intemal ass'y H2?|= £ Data
Data: 2007-12-13
Electrical S W, R}
524 MHz 549 kMHz= 1850 MHz 1890 MHz Rerm ark

less than 3.5 less than 2, 3 les=s than 3.0 les= than 2 3
1 275 1,16 2,15 1,42
z Z 74 1.12 2,15 1.35
3 Z 86 1.14 216 1,32
4 Z76 1.12 2,15 1,36
=] Z 88 1,19 2,15 1,42
- Z 87 1.12 2,24 1,35
T 277 1,14 =y 1,37
g 265 1,15 2,29 1,34
q 276 1,11 2,29 1,4
10 27z 1,13 2,15 1,36
11 z g2 1,16 2,24 1,32
12 275 1,12 2,23 1,4
13 277 1,14 2,15 1,42
14 Z 74 1.15 224 1.4
15 zZ 74 1. 05 214 1. 36
16 Z 76 1.13 2,26 1,349
17 Z 83 1.1 2,27 1,25
18 Z 88 1, 06 2,2 1,44
14 284 1,15 215 1,42
20 284 1,14 2,15 1,35
21 2 B9 1,19 2,24 1,37
2z 27 1,16 2,24 1,36
23 274 1,12 2,258 1,39
24 276 1,15 2,29 1,42
25 283 1,13 2,26 1,31
ZB Z 74 1,09 22 1. 36
27 z 81 1.14 216 1. 41
25 Z 58 1, 05 2,29 1,34
z9 Z 654 1.13 2,2 1,41
30 Z B9 1.13 23 1,32
5L 3,5 23 3 23

L5L = = = =

*bar 2 YT36EEEET 1,131 2 216333333 1, 372EEEEE 7
e 2 &g 1,19 Z 3 1,44
hdin 254 1, 06 2,14 1,28
R 0z4 013 0,16 0,16

Sthey 0 067542239 0, 029519135 0 0547397149 0 0406731549

Cp 5 B3E57085T 12 93592713 9,153415539 9 473566355

k 0 554352351 0016521759 0, 477555556 0 193623155

cpk 5 554555153 12 71 5377039 4, FTZ0TE259 7 5895945391

) DAEYOUNG KTX
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Dimension Test Data

MY—140(Main) Intemal ass'y Dimension Check Data
Data: 2007-12-13
@ @ @ & & &
Camier Carrer Contact Contact Contact | Contact Rem ark
full lenth height [Rin distancePin distancePin distancg Pin height
A5+0 Jom |10.6610. 5m | 4, 0+0, Som | 6 320, 5mm | 4, 320, Som (1, 420, Smm|
1 47,93 10, B3 4,04 B 29 4,50 1,53
2 47 95 10, BS 402 5 32 449 1, 56
3 47, 96 10 64 399 634 451 1.4
4 47,93 10, 63 393 6 35 447 1,41
5 47,89 10, B2 397 G 35 4 46 1,13
g 47,495 10, 64 394 G 34 4, 43 1, 47
T 47 96 10 59 3487 632 4 52 1,52
g 47, 98 10 64 4,05 E 31 4,49 1, 45
q 47,95 10, 68 405 B 38 445 1, 46
10 47 86 10 64 385 g 31 452 1,52
11 47,87 10 B3 396 B 35 4, 46 1, 46
1z 47, 86 10, 64 393 6 34 443 1,29
13 47, 83 10 63 402 6 35 447 1, 47
14 47,94 10 62 397 632 451 1,38
15 47,95 10, B3 4,02 B 31 443 1,53
16 47, 96 1061 403 6 35 449 1,55
17 47 95 10 64 3897 G 31 443 1, 48
18 47,95 10, B5 389 B 35 452 1, 46
19 47, 96 10, B6 385 6 34 443 1, 47
20 47 45 10, B3 403 6 35 447 1, 43
= 47,94 10, 62 4.0 g 31 445 1,35
2z 47, 86 10 B1 402 B 32 4 46 1,29
25 47, 55 10 63 395 G 33 449 1, 52
24 47 96 10 64 386 6 33 4 52 1,53
25 47,94 10, BS 4,02 B 32 453 1, 47
25 47, 85 10 64 3 95 G 31 451 1, 45
27 47 98 10 65 3487 6 38 453 1, 43
25 47,91 10 B3 405 B 35 452 1, 52
29 47, 86 10, B2 393 G 34 451 1, 43
30 47, 86 10 64 39 6 35 451 1, 45
sl 43 3 10, 95 45 E, & 48 1,9
L5L 47 7 10,35 35 5.5 38 0,48
*bar| 47892 10, 64 398 g 33 449 1,45
Macc | 47 98 10, 65 405 £, 55 453 1,56
hdin 47 83 10, 59 3,85 g =9 4 45 1,13
R 013 009 ozo 009 0 03 0,43
Sthew| 0,04 0 0z 0os 0 o0z 0 0z 0,03
Cp 226 5 549 344 7, 54 E 53 2,04
k 027 0 05 003z 0o 032 0,11
Cpk 1,65 5 60 332 730 421 1,82

) DAEYOUNG KTX
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<Appending> C. RoHS (SGS Test Report)

-Carrier <1/3>

SGS

Test Report MNO. Fea0501/LF-CTSGPDE-28241 Date: November 10, 2006 Page 10f3

To:  MRW COMMUNICATIONS
29-24 samjung-dong
Cthjung-gu
Buchon-si
FYUNGGHDO
KOREA

The following merchandise was submited and dentified by the client as

Commaodity : PLC{HI-1004ML.ERE1P) CARRIER
5G5 File No. - GP08-28241
Received Date : Movernber 03, 2008

Test Performing Date : Movemnber 08, 2006

Test Performed : 3G3 Testing Horea tested the sampis|s) selecied by applicant with following results
Test Results : For further getails, please refer to fofowing pagsis)
Buyeris) - LGE, PANTECH

5G5S Testing Korea Co. Lid.

Pluto Kim
Monet Jeong ] J
Jully Oh :-' I

Jerry Jung
Testing Person Jeff Jang ! Chemical Lab Mgr

This Test Raped o issusd by the Compary subjms w0 08 Cermsl Cosdfons of Senice pnded ovedesl. AReslion o dess o Pe bmistons of Gabily, noesnibeasen arnd
juisdctusel ssums delned themn Tha sesals shown in Wi tesl seport s only B S sarrgde (%) Weted uskss ofherwse swied Thes Tasl Aesod camol be sepodooed mosp
i T, witheds? pies wiflen permssicn of e Cemparny

'x) DAEYOUNG KTX
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-Carrier <2/3>
Test Report MNo. resesoiir-crseroe-2s241 Dat=: November 10, 2006 Page 203
Sample No. : EP0E-28241.001
Sample Dascription - P.CHI-1DI4ML ER51P) CARRIER
Itam HoJPart Ho. ;A
Heavy Metaia
Tect Bsms Unit Tect Method MDL Recuifc
Cadmiumi(C4d} moEg EM 11222004}, US EFA E0MOB{125€1, ICP 15 O,
Leac (Fil mEg U3 EFA 30503(1555). L3 EPA 50108(1956). ICF s MO,
Merzurs iHg) g S EFA 305201556, US EFA SDM0S(1385, ICP 2 =3
Hexavaient Chrombm (S ] U2 EPA 305041335), 13 EPA T1354{1332) 1LV 1 MO
Liams Retardants PES8PODCE
Test Bems Unit Tect Methcd ML Besulfc
Meonobromaoipheryi ] U5 ERA 35400, GOME H O,
Dibromobipheny: g UG EFA 3540C, GOMS 5 M.
Tricrmmetimnany mgg UE EFA 35400, GOME z MO,
Te=tabromooiphensy kg UE EFA 35400, GOME z MO
Fentabromciipheny ] US EFA 2540C, GOMS z MO,
Fewabrorokipheny moEg US EFA 3540C, GOME z WD,
Hapsabramanipharyl g U5 EFA 3540C, GOME H D,
Octabromabisheny| g UE ERA 35400, GOME : MO,
Korabromabipheny| [ UE EFA 3540C, GOME z MO
Cacabromokipheny ] UGS EFA 3540C, GO 5 O,
Monobromodipheny] athar mg UG ERA 3240, GOME H O,
Dibrormodipheny! siner g US EFA I540C, BOMS z ..
Trisromodisnmny sthar TR S EFA 3C40C, GOME 5 MO,
T=trabromodipheny! sfer TR B EFA 3540C, GOME z MO,
Pentabromocipheny’ afer moEg US EFA 3540C, GOME z WD,
Lewabromocipheny sfer T U EFA 3540C, GOMST 5 O,
Hepsabromad ipheany | stner g UE ERA 35400, GOME : MO,
Octabromodipheryl siher g UE EFA I540C, GOMS z M.
Momabromadipheny| ster mag U EFA 3540C, GCME z O,
Decabromocipheny! stmer maEg US EFA 3540C, GOMS .
ROTE 1) W.D. = Mot detected.(<MOL)
(2) ppm = ma'kg
) MIL = kethad Detection Limit
{4) - = b reguiation
[5) " = Qualitative analysls (Ho Linit
() Megative = Undeiectable /| Positve = Detesiabie
This Tem! Fezorl I wsusd by Bie Comgavy misec] fo B Ganew ConclBonn & Sersdce pnie ovetlesd ARantion 8 2mam i B imiedems o Dally rdemrifeslor and
priclciorsl neses defirsd haraln. The remds sbown ¢ Bl e e refer anly e B oserge e iemied crlew ciherwhie slaisd TRl Tewt Fepot cavasd be regroduced  acoepd
In R, withoul pricr s B peeriasics of e Compeny
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MODEL MV-140(MAIN) TYPE BUILT-IN ANTENNA PAGE 22
-Carrier <3/3>
Test Report MNo. resesoinr-crseeoe-2s2a Date: Navember 10, 2006 Page 3of 3
Picturs of Sampls &2 Recelved:
** End

NOTE (1) N.D. = Not desected.{<MDL)
2} ppm = ma'ky
{2) MOL = Meatnod Detection Limit
(£} - = Na reguiation
(5) ** = Cualltative analysis (Na Lnit)
() Negative = Undetectatie / PosEve = Datectabia

This Teni Ruzori in meaed &5 B Company sufec! o @ Genewl CondBony = Servce pinies ovediesf ARanBion @ Smam Io o Gabidy,

risiciorsl Baaes defres] harein. The remddy abown ¢ BB e cazs® reer onfy bz B oaeree On) fealed crlem cfershe sinied T
n B withcud prier e Ban perriasizy of Be Doty
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ANTENNA SPECIFICATION | DATE ~  2007-12-13 ~  REV. . IR
MODEL = MV-140(MAIN) = TYPE BUILT-IN ANTENNA PAGE 23

-Radiator <1/3>

SGS

Test Report NO. Fea0501/LF-CTSGP06-28226 Date: Mowerber 10, 2008 Page 103

To:  MRW COMMUNICATIONS
29-24 samjung-dong
Ohjung-gu
Buchan-si
FXUNGGEIDO
KOREA

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

Commadity - SUS301({3_4H) Radiator
BG5S File No. - GPO8-23228
Received Date - Movernber 03, 2006

Test Performing Date - Movernber D6, 2006

Test Performed : 535 Testing Korea tested the sample(s) selected by applicant with fofiowing resulis
Test Results : For further details, please refer to folowing page(s)
Buyeris) - LIGE. PANTECH

5G5S Testing Korea Co. Ltd.

Plute Kim
Monet Jeong ] J
Jully Oh ; I

Jerry Jung
Mesting Person Jeff Jang ! Chemical Lab Mgr

Ths Tesl Aeso® & meced by e Cospany sitjesd % 8 Oesesal CondSens o Ssivece phnked ol AMarlos & desn B e i=debsm of (ebily, néemerbeann asd
Jenisdictiomal insues dalrad lhaisn Tee msuls a5own i b el reporl seler oflp B e sesple (& ebed urhs olbarsies saded Tho Tedl Aepot eensl Be mpeoduced, ssoapd
1= hall, wilbeud prior welken paimiasicn of e Co=gasy
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REV. |

ANTENNA SPECIFICATION DATE IR
MODEL MV-140(MAIN) TYPE BUILT-IN ANTENNA PAGE 24
-Radiator <2/3>

Test Report MO. Fea0501LF-CTSGPOE-28226 Date- Movember 10, 2006 Page 2 of 3

Sample Mo. . GPD3-23226.001

Sample Description - SUS3D1{3_4H) Radiator

ftem MoPart No. - WA

Heawy Metalz
Test ttems Limit Te=t Method MOL Resuite
Cadmium {Cd) mogkg US EPA 33506(1296), US EPAGD1DS(1936), ICP 0.5 MO
Le=ad (Po) mgg WS EPA 30506[1%9€), US EPA 60105 1936), ICP = ML
MErcury (Ha) mgkg LIS ERA 3052(1936), US EFA E010B(1954), ICP 7 N.D
Hexavalkent Chromium (Cr Vi IEC 62321 mgfkg Ed.1 1115400V, Spot testiCofonmesrc Method 2 hagallve

NOTE:

TR
[
=

Tha

Tesl Fmpod b isued by Ihe Cospary subjecl % i Oeeesl Condfoms of Ssivice ponbed cvarbel Afenfos & dueen B S Eedatens of lmsiy,
jeristictoml issuss dalrad lhaumn The resuls shown it s Sesl regerl selw osly b the sa=cie (s lmted uniess olharsiss stowd Ton Tes! Fepot oecnsl be reproduced, ssoapl
o lall, withe ot prior weclien permrssich of ihe Co=gasy

{1} M.D. = Mot detected.(<MDL})
(2} ppm = mglig

{3} MOL = Method Detection Limit
(4]} M_A. = Mot available (Mo Unit)

= Spaottest

Megative = Absence of CrYl coating. Positive = Presence of Crl coating:

[The tested sampie should be further verifed by boiling-water-sxtraction method if the spot test
result cannot be confirmed. |

Buoiling-water-extraction:

Megative = Absence of Cr] coating

Positive = Presence of Cr\f coating; the detected concentration in beiling-water-extraction
solution =5 egua’ or greater than 0.02 mg'kg with 50 cm2 sample surface area.

mEmneicalen aed

'x) DAEYOUNG KTX




EV. IR

MODEL MV-140(MAIN) TYPE BUILT-IN ANTENNA PAGE 25

-Radiator <3/3>

SGS

Test Report MNO. Fes0501LF-CTSGPOE-28226 Date: Movember 10, 2006

Picture of Sample as Received:

r B v

jerindictonil
2 fal, wiltieot price e llen peivsicn of lhe Cossasy

This Tesl Anee? & meied by e Cospary subjecl % i Qesesl CondiSons of Sevce pined cvaikml Afeiios & duwn o $e bedaton of lebily, ndemefcation msd
fat Insuds dalrad lhiwn The resuls stown in b besl cepoil seier ooty b the sa=cle (s Imded wlss clteress stated T Tesl Aepot oesncl be raproduced, sxoap
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