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“F.Ll(\ﬂll\lqts HYUN AIRTECH
& Antenna Technology

1. General

1.1 The Product
Model Name KH — WFDA — AL0OO1
Antenna Type REVERSE SMA Dipole Antenna
Applications WIFI 2.4~2.5 Ghz Antenna
1.2 Electrical Properties
Frequency Range 2400~2500 MHz
Resonance Frequency 2450Mhz +/- 2%
Impedance To Resonance Frequency 50 + 10Q
VSWR Less Than 2.0:1
Gain(AVR.) dBi To H-Plane 4.0
Radiation Pattern Omni-Directional
Polarization Vertical
1.3 Mechanical Properties
Dimension ®15.0 x 163.1mm

Operational Temperature | -30°C ~ +70°C

Connector Type SMA Connector
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2.

KWANG HYUN AIRTECH
Antenna Technology

Electrical Properties

2.1 Frequency Band

Frequency Range

2400~2500 MHz

2.2

2.3

Impedance
2.2.1 Normal Value
50Q + 10Q
2.2.2 Measuring Method
The impedance over the frequency bands shall be as close as
possible to 50Q after matching. Both free space and talk position are
considered.
VSWR
2.3.1 Maximum values in free space
CEUENAES 1 5400 2450 2500 .
Service
VSWR 2.0:1 2.0:1 2.0:1 -

2.3.2 Measuring Method

A 50Q coaxial cable is connected(soldered) to the 50Q point, at the duplex-
filter on the main PCB. The connection of the coaxial cable shall be done to
introduce a minimum of mismatch. As much as possible the coaxial cable
arrangement shall prevent influences from induced currents on the cable.

In the other end, the coaxial cable is connected to a network analyzer.

The measurement is performed at room temperature. The handset,
including the PCB, must not in any significant way differ from the mass
produced handset, i.e. the antenna feeding network has to be equivalent
to the feeding network in mass production. The specification shall be met
in the entire frequency band. The free space means that the handset is
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.\ KWANG HYUN AIRTECH
A Antenna Technology

placed on a non-conductive surface of cellular plastic.

2.4 Gain(dBi)
2.4.1 Typical minimum values in maximum direction
Frequencies
(Mhz) 2400 2450 2500 -
Service
Gain(AVR.) dBi 4.0 4.0 4.0 -

2.4.2 Measuring Method
The connection is done according to 2.3.2.
Radiation patterns are measured at 6 different frequencies : Txmin, Txmid,
Txmax, Rxmin, Rxmid and Rxmax. The antenna is measured in the 3D

BBH 9120LF(A) ST

"[P<I - >

F/L = 3m{nominal) a

L
Wireless 2
Test Set "3.
RF (o) o
L T - VNA 8
@ =
o
- System
Controller

Position Control

Figure 1. 3D Antenna Gain Test
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KWANG HYUN AIRTECH
Antenna Technology

2.5
SMA Connector
2.5.1 Specification Data

1)Impedance. . ... 00 0hM .
2).Frequency Range. ... ... 0-0.GNZ
VS WR. = SR
4) Working Voltage. ... =250Nrms
5).Dielectric Withstanding..__._......_... . SOZ0VIMS .
6).Voltage Insulation Resistance. ... =2000 Megaohm .. ...
7).Contact Resistance ... Center contact:3.0 Milliohms (Max.).

9) Coupling nut retention force ... =501bs (222N) .
10).contact captivation force ... =251bs (22.2N) o
11) Durability (mating) ... =500cycles. oo

1) Operating Temperature ... -65C ~ +165C . . . ...
2)Thermal Shock ... MIL-STD-202,Method 107 Condition B.
3)COTOSION . . o MIL-STD-202,Method 101,Condition B.
AShock o MIL-STD-202,Method 213,Condition I.
S)Vibration ] MIL-STD-202,Method 204,Condition D
6)Moisture Resistance ... MIL-STD-202,Method 106 .. ...

2.5.3 Material Specifications

Material Data Material

D)BOAY. o BRASS .
2)Contact ] Brass e
3nsulator ASEAl e
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.\ KWANG HYUN AIRTECH
Antenna Technology

3. Test Data
3.1 Network Data
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1
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.‘ KWANG HYUN AIRTECH
& Antenna Technology

3.2 Radiation Pattern Data

a0

Y-
Phi [ckg]

Theta [deq]

Theta [deg]

Summary ,ﬁ Multiple Frequency vﬁ 4 D-View Reserved
PwrSum 7 _ [ne=am) | |E2i9-00) | | Plat Data
No. Freq. Eff[%] Avg.[dBi]l Peak[dBi] O[deg]ll  o[deg]| Avo[dBi]| PeakidBi]| [deg]| Avy.[dBi]| Peak[dBi] B[deg]| Awg.[dBi]| Peak[dBi] H[deg]| Polarization :
1| 2400.000 115,30 062 508 a0.00) 194500 4.89 5.050 19500 -0.82 487 a0.00 -1.04 488 -H0000 Powr-Sum -
2| 2450.000 125.38 0.8 5.33 80.00( 190,00 5.01 533 10000 0.4 519 -90.00 -0.49 5.08 -80.00 Frequency :
3| 2500.000 114.06 057 528 80.00( 2000 491 528 21000 -0.61 510 -90.00 -0.74 512 -90.00 [MHz1
Graph Option
H-Cut (8=90) E1-Cut (9=0) E2-Cut (9=90) o
Gain [dBi] ¥a Gain [dBi] HD,, Gain [dBi] ND,, Y

 Polar ¢~ Rectangular
Zoom

H-Cut | E1-Cut | E2-Cut

Scale
Max |10
Apply
Min : [-A0
== Microwave

= Technologies
Group
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.‘ KWANG HYUN AIRTECH
& Antenna Technology

4. Packing Drawing (ANTENNA)

B Z0| PAD

ANTENNA Tray (12€A) X 44EA

305

Zo] PADZ 1EAS Y2 §

9] 197} o] TRAY 12EA] ANTENNAS 44EAX o} Hw %
Z 43} (12 X 44 = 528EA)
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5. Mechanical Drawing
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| 073.5 7 B37.65-0.)
6 | KHC-003 |REVERSE SMA CONNECTOR| __ BRASS(CI604HD-F) T Ni_ PLATED
5| KHS-017 SPRING STEEL WIRE (60.8 1 Ni_PLATED
4 EHW-0103 CABLE WIRE RG316 1 H
3| KHS-016 SPRING Phosphorus Bronze(C5191) |/ Ni_ PLATED
2 | KHF-02e HOLDER NYLON (KN333HI-4) i COLOR : BLACK
o 1| KHF-023 COVER NYLON (ENS33HI-4) 1 COLOR : BLACK
NOTE Hﬂ WH: NO. | PARTS NO. NAME MATERIAL QY. REMARKS
\ SCALE
1. @~ © saxsza (C > u_ﬁﬁ\&\m‘m«\_ e i
2.4uHE R +0.3 2009.07.22 mm
MODEL NAME  DVWS-100 PARTS NAME
- KH-WFDA-ALOO1 WLL ANTENNA
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6, ROHS Test Report
1) COVER & HOLER

Intertek

TEST REPORT

Applicant - KOLON PLASTICS INC.
Address : 1018, Ungmyung-Dong, Gimcheon-City,
Kyungbuk, Korea

Page: 1 of 5
Report No. RTO8R-3542-002 Date: Jul. 14, 2008
Sample Description : The following submitted sample(s) said to be:-
Name/Type of Product : KOPA
Sample ID No. ; RTO8R-3542-002
Item No. - KN333HI-2, KN333HI4, KN333HI5
Manufacturer/Vender - KOLON PLASTICS INC.
Sample received Jul. 09, 2008
Testing Date Jul. 09, 2008 ~ Jul. 14, 2008
Testing Laboratory ; Intertek Testing Center
Testing Environment s Temperature : ( 22 ~ 26T Relative Humidity: ( 55 ~ 65) %
Test Method(s) : Please see the following pagels).
Test Result(s) : Please see the following pagels).

* Note 1 : The test results presented in this report relate only to the object tested.
* Note 2 : This report shall not be reproduced except in full without the written approval of the testing laboratory.

* Note 3 : The item no. is assigned by dient and indicated according to their requirement and guarantee letter.

Approved by, Aduthorized by,

E.Y.Lee / Lab. Technical Manager HW.Yoo / Lab. General Manager

This Test Report is issued by the Company subject to its Terms and Conditions of Business printed overleal, Attention is drawn to the limitations of liability,
indemnification and jurisdictional issues defined therein, This Test Report shall not be reproduced, except in full, without prior written consent of the Company.

Intertek Testing Center
Seoul Office : Tel : 02-2109-1250  Fape: 02-2109-1259  Gumi Office : Tel : 054-462-7647  Fax: 054-462-7657 Web Site 1 www.intertek.co.kr

Seoul Lab. : #709, 7H, Ace Techno TowerV, 197-22, Guro-3Dong, Guro-Gu, Seoul 152-766 Korea  Tel : 02-2109-1260  Fax : 02-2109-1258
Ulsan Lab. : #340-2, Yongam-Ri, Chongryang-Myun, Ulju-Gun, Ulsan 68%-865 Korea  Tel | 052-257-6754  Fax : 052-276-6792
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.\ KWANG HYUN AIRTECH
Antenna Technology

2) SPRING

SGS

Test Report No. Fes0501/LF-CTSULP0S-00005 ssued Date:  January 02, 2008 Page 102

To: KOS LIMITED
40-130,
Hangangro-2ka,
Yongsan-ku,
SEQUL
KOREA

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

Product name : Stainless Steel Wire 304

5G5S File No. - ULPD2-00005

Received Date - January 02, 2008

Test Performing Date - January 02, 2008

Test Performed - 355 Testing Korea tested the sample(s) selzcted by applicant with following results
Test Results - For further deta’s. please refer to following page(s)

5G5S Testing Korea Co. Ltd. f UIsan Laboratory

Sharpless Park cmim’a

Annie Lim

Helen Yeo Testing Pers
S n Thomas Hwang / Ulsan Lab. Mgr

T deaw b e By B SRl e G O Coela 0 BEdke EELH Gl O AHEE e O R @ e e el § e I, | AR W AU 1 B lelsbsE o
Py, e el kO b el Craee Asy bde W e smemeel b el D Rl ekl b sl e Mg W D T W N e ey el WD De e 6l
Sk e, P o The Canpans s Rty B e EE S i W o e R aees RIS 6 e T sy gy
R WD, Py Tl B Gl @ e 0 Dl e kel il ePedEE ey b Pl 1 D Ml e @ B e D oleeee el e ual Seel BTl e
Pl i L W g ] Ll Thia g el

FOGS Warshon
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SGS

Test Report NO. Fesoso1LF-CTSAYALDS-04914 Issued Date: Movember 11,2000 Page 10f3

To:  POONGSAM CORPORATION
811 Daejung-ri Snsan-sup
Wju
ULSAN
KOREA

The following merchandise was submited and dentified by the client as :

Product Name - CH1E
5G5 File No. - B AUDE-D4514
Received Date - Wovermnber 04, 2000

Test Performing Diate - Mowermber 05, 2000

Test Performed : 51335 Testing Korea tested the sampie|s) selecied by applicant with fofowing results
Test Results : For further details, piease refer to folowing page(s)
Conclusion - Based on the pedormed tests on submitted sample(s). the resulis comply with the

RoHS Direclive 2002/25/EC and its subseguent amendmenis.

5G5S Testing Korea Co. Ltd. / Gimhae Laboratory

Sharpless Park ij_hmwa

Annie Lim
Helen Yeo Testing Person

Thomas Hwang | Gimhae Lab. Mgr

= Barer el e weisi e o reesiw s SR IATTS oy Gn we e Amm e wined i Tews we Cwddmes s Frvies Cosseen rogmmamomirse 3 oserivin
W e PR 3 ELARE 7 SR iR TR T T i e o i i w e wer e iwi Dl emaers. ey D

s

i SumioHTE e, Gl Gesrgrare. Foes 320840
F =27 (D922 2108 BX0 i Ahewem §pEmts oz br . wews Aroagn e &k

B08 Teaag Mo Co L1 1T

FOE5 Wainknd

Bl of dan BG5S |G Sandrsis e Srer Baree
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Antenna Technology

3) CABLE WIRE

.\ KWANG HYUN AIRTECH

SGS

Test Report NO. Fea0501/LF-CTSAYALDS-02558 lssued Diate-  June 01, 2009 Page t of 3

Te: L5 CABLELTD
150
Gongdan-dong
Gumi-city
GYEOMNGBUY
Korea

The fofiowing merchandise was submitied and identifed by the client as -

Product Mame : Copper Rod

535 File Mo. - AYAU09-02558

Receiwved Date - May 27, 2009

Test Performing Date - May 28, 2009

Test Performed : 535 Testnp Korea tested the sampiels) selected by applicant with following results
Test Results - Far further details. please refer to following pagels)

5G5S Testing Korea Co. Ltd. / Gimhae Laboratory

Sharpless Park
Annie Lim uﬂ

Helen Yeo (Testing Person
Thomas Hwang ! Gimhae Lab. Mgr

T o w p Sy e
S 0w rorow i rem—

S04, GORIC, 1351, Hoagazi Actor—rrman Srhaesl Dysangten Koee A2-447
1 =87 (P58 108 B f BT OTES 1908 83 bEp Seww aguahco i wew boage comigreeniel

FIES Yamien® T
Eambmr o $w OO0 Crmep [Sexcitie Grviwie e Dursiacenl
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.\ KWANG HYUN AIRTECH
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SGS

Test Report No. resosonLF.crsarasss-16080 Issued Date:  June 05, 2008 Page 10l 3

To:  HANWHA CHEMICAL CORP.
Harrwhia Bidg., 18F, #1
Janogye-dong
Jung-gu
SECUL
Korea

The following merchandise was submitted and identified by the client as

Prodwect Mamoe - LD

SGS File Nao. = AYAALD-16080

Recelved Date = Junz 02, 2009

Test Performing Date = June 03, 2008

Test Performed : 5O Testing Kores tested the samplals) selecled by appicant with fodowing results
Test Results = For further delsiis, please refer o folowing pageis)

S5 Testing Kaorea Co. Lid.

o JMQ”—J,_U__

Jinee Songl Testing Person

Jeff Jang f Chemical Lab Mgr

Py S B W S W N DS DN O A [ R, Sk S s W e OO N0 ST S T SSRGS i (e g O o s DS O R SO SSEIR
irinn o e R L L S s A S e S ey ewe o B S LSS P Pt erm S e i Comsays Sl o b e ¥ b Oy e e B e T SRR T e T RN G
B B W W D i B el S ol Ak rlied T 8 TR W bty P S ol e e B Sl i, o Ao i B RO SN ¥ AL RS N S LR S8 P (SRR SN SGAN e A
-
TP e e —— e —————repe——— =
T a B T O vy, SWALE, Sopyen sk, Frwnargu Sorpoy.il, Dgrargpi . o 511083
RS Tagding Korma Lo Lkl =D PECH S DD 1B (TN O O N Vet Sl O N e S OO e
e S

Usmbed ofdw 505 S ookl Génsods s Sl mcs
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KOREA TESTING & RESEARCH INSTITUTE
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Antenna Technology

SGS

Test Report NO. Feaoso1/LF-CTSAYAADS-11822C Issued Diate:  April 22, 2009 Page 1 of 8

Too LG CHEMLTD.
#0789 Dasjuk-n
Diaesan-eup
Secsan-city
CHUNGMNAM
Forea

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

Product Name - PAIC Resin
2G5 File No. - BYAANS-11822C
Received Date - April 22, 2005

Test Performing Date : April 23, 2003

Test Performed : 5355 Testing Korea tested the sampie|s) selecied by applicant with following results

Test Results : For further details, please refer o folowing pags(s)

Comments : The client has confrmed that the descrbed item Mo sipart MNoos are the same with the sample
submitted.

565 Testing Korea Co. Ltd.

il TeA= Ty

Jinee Songl Testing Person

Jeff Jang | Chemical Lab Mgr

W e G e st e e s s B Commaty =
R I L L T LT EE - .-r'-’-‘m'q.;'-'—qn.—-p- -
i Tl e e e e

arrrma ]

33X Tha O eeeg 2550 rkgpe-Soag, Doagrgu Arpwg-dl Oesongg-de o £1-000
FO=2 dainand ShS TemSeg) Forma Ce Lo 0 ED IO AEDE 0 P70 S0 259 MepAEew Apeal o br Ee BT BN oo earell

Bbantar = da QG5 Sean (SeoiEn S on Sorw leree
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KWANG HYUN AIRTECH
Antenna Technology

Intertek
Applicant  : Fesom
Address : 4F, Hyecheon B/D, 1473-9, Seodho-3-dong. Seccho-gu,
Se=oll, Korea
Page: 1 of 3
Report Mo, RTOSR-52405-E Date: Jum. 03, 20049
Sample Description : The fellowing submitted samplelz) said to be:-
MameType of Product D Caltly
Sample ID Mo, : RATO9R-S52405
fterm Mo : SMNA000, SM5000, SMT000, STT000, STF000, 53000, 52000, 51000,
SS00MHI, CT40, T140, T-Type, 5. V. H, P
hanufactererVender : R
Samole recenved My 29, 2009
Testing Date  MWlay 29, 2009 ~ Jun. 03, 2009
Testing Laboratory : Inertek: Testing Center
Testing Environment :Temperatire - {24 2203 T, Humidity - { 60 =5 1 %0 RH
Test Methodiz! . Pleaze zee the following pagels).
Test Resuliisl : Please zee the following pagels).
* Mobe | - The lest results preseried in #his reporl refale oniy o the object bested

* Mote 3 - This repart shall not be eproducesd except in Ul without the sriti=n appoosal of the (=sting laboratory.

* Mote 3 1 The ilem now is assigned by dient and indicated accomfing (o their requinement and guaramiss ieter

Approved by, Authorized by,

2L APz

lade Jang f Lab. Technical Manager Bao Park / Lab. Generzl Manager

This Test Report & ssued by the Company subgect 1o its Terms and Conditiorn of Busimess printed overdeai. ARenhion is. dawn to the Emitabons of iy,
indemnification and jurisdictional ixues defined therein. This Test Report shall not be reproduced, except in full, without piar written consent of the Compary

Imtertak Testing Center

Seoul Office < Tel : 0221050250 Fax : 0RN024250  Gomi Office : Tel - 0548627647  Fax : 054452, 7657  Web Site :

Seoud Lab. - #7906, T, Ace Techro Tower', 19722, Guro-30ang, Guro-Gu, Sspul 152.766 Kores Tel : 02210000260 Faw - 02-2105.0258

Lizan Lab - #340:3, Yongam-Ri, Chongryang-Myun, Ufju-Gun, Lisan 689.845 Korea Tl (052256754 Fax - O52-276-6792
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4) REVERSE SMA CONNECTOR

SGS

Test Report NO. Fes05011LF-CTSAYALDS-04329 lssusd Date: Nowembsr 11, 2000 Page 1 of 3

To:  pPOOMGSAN CORPORATION
311 Dagjung-ri Onsan-eup
Lifju
ULSAN
KIOREA

The following merchandise was subrmitted and dentified by the client as ;

Product Name - C3ED4
S3G5 File No. - AYAUDB-D4E28
Received Date - Mowermnber 04, 2008

Test Performing Date : Mowernber 05, 2008
Test Performed 1 555 Testing Korea tested the sampis{s] selected by applicant with fofiowing results

Test Results : For further details, please refer to folowing pagse(s)

5G5S Testing Korea Co. Ltd. § Gimhae Laboratory

Sharpless Park ij_ﬁnnﬂ

Annie Lim
Helen Yeo [Testing Person
Thomas Hwang | Gimhae Lab. Mgr
Vo e 6 anm oy Gy et Gl Cameme = nan i nems mniSe  Tear @ bemids & CINI0ATEG Ku Sl S8, W i PEGS SEE mese s eei ew Cosiees s Fenes Doseicn e amires oo i
T e el il A o B L L o e e e L e e e e e U o T
A - Ve wmee = 553
304, GIMC, 1251, Morgeed aris-myeo, Grmssd Oyeengrerr. Soree 020347
S0 Teatsg Hamme Te Lul 1B PIES TIZE A0 # BT IDGEE J105 B3E higrieres apmies ro bl W Broage compgreeeml
FOE5 Yarsiend

stamier o e D055 e | Goosts e on Larew lence
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