Clearwave Inc.

Model Name: U200

Date: June 08, 2009

PRODUCT SPECIFICATION

Product : Antenna

Part No. : KH-CMDI-CWO001 (Primary)
Part No. : KH-CMTI-CW002 (Secondary)

RF Eng’r Mfg. Eng’r Approved By
2009. 06. 08. 2009. 06. 08. 2009. 06. 08.

KWANG HYUN AIRTECH CO.,LTD

Address: Rm 414 Woolim Lions Valley 2, 680 Gasan-Dong, Geumcheon-Gu
Seoul 153-787 Korea
Tel: 82-2-2027-2615~6, Fax: 82-2-2027-2614




.‘ KWANG HYUN AIRTECH

&Y Antenna Technology

. General

1.1 The Product
1.2 Electrical Properties
1.3 Mechanical Properties

. Electrical Properties
2.1 Frequency Bands

2.2 Impedance
2.3 VSWR
2.4 Gain(dBi)

. Mechanical Properties

3.1 Appearance
3.2 Drop

. Environmental Resistance Properties
4.1 Operational Temperature
4.2 Temperature Cycling

4.3 Humidity

4.4 Sinusoidal Vibration

. Test Data
5.1 Network Data

5.2 Gain Data

. Mechanical Drawing

6.1 Primary
6.2 Secondary

. Rohs
7.1 Carrier
7.2 Press
7.3 FPCB

Table of Contents

Company Confidential Proprietary

Page 6
Page 6

Page 7
Page 7
Page 8
Page 8

Page 9
Page 10

Page 13
Page 14

Page 15
Page 16
Page 17

2/18




.‘ KWANG HYUN AIRTECH
&Y Antenna Technology

1. General

1.1  The Product

Model Name (Primary)

KH-CMDI-CW001

Model Name (Secondary)

KH-CMTI-CW002

Antenna Type

PIFA type

Applications

US CDMA / GPS / US PCS

1.2  Electrical Properties
1.2.1 Primary Antenna

US CDMA 824~849 MHz
Frequency Range(Tx) US PCS 1 850~1,910 MHz
US CDMA 869~894 MHz
Frequency Range(Rx) US PCS 1 930~1,990 MHz
US CDMA 500 + 100
Impedance
US PCS 500 + 100
US CDMA Less Than 3.8:1
VSWR
US PCS Less Than 3.3:1

Radiation Pattern

Omni-Directional

Polarization

Vertical

1.2.2 Secondary Antenna

US CDMA 869~894 MHz
Frequency Range(Rx) GPS 1,575 MHz
US PCS 1,930~1,990 MHz
US CDMA 50Q + 10Q
Impedance GPS 50Q + 10Q
US PCS 50Q + 10Q
US CDMA Less Than 7.5:1
VSWR GPS Less Than 2.2:1
US PCS Less Than 8.2:1

Radiation Pattern

Omni-Directional

Polarization

Vertical

1.3 Mechanical Properties

Dimension (Primary)

23.7mm(L) x 11.3mm(W) x 6.25mm(H)

Dimension (Secondary)

21.7mm(L) x 33.55mm(W) x 0.2mm(H)

Operational Temperature

-30°C ~ +70°C
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2.  Electrical Properties
2.1 Frequency Band
Servi
eVICe T Us coma GPS US PCS
Band
Tx(MHz) 824 ~ 849 1,575 1,850 ~ 1,910
Rx(MHz) 869 ~ 894 1,575 1,930 ~ 1,990
2.2 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.
2.3 VSWR
2.3.1 Maximum values in free space
VSWR TX RX TX RX TX RX
Primary 3.8:1 1.7:1 . . 3.3:1 1.9:1
Secondary . 7.5:1 2.2:1 2.2:1 . 8.2:1

2.3.2 Measuring Method
A 509 coaxial cable is connected(soldered) to the 509 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
production, 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.
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2.4

Gain(dBi)
2.4.1 Typical minimum values in maximum direction
Service US CDMA GPS US PCS
Gain Tx Rx Tx Rx Tx Rx
Primary -7.06 -6.57 . . -4.9 -5.28
Secondary . -11.42 -7.67 -7.67 . -23.35

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 H-plane, E1-plane and E2-plane

according to the figure 1 below.

Figure 1. Gain Test
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3. Mechanical Properties

3.1 Appearance
The appearance shall be according to the specification of the mechanical
drawing.
The antenna shall have no cuts, abrasion or other mechanical damages.
3.2 Drop
3.2.1 Drops
1 drop in retracted mode(3cycles)
3.2.2 Drop Height
1.5m
3.2.3 Drop Angle
180°
3.2.4 Actual handset applied
3.2.5 Demands
The original shape shall be possible to restore. The antenna shall satisfy
the electrical demands, according to 2.4.1, after the test.
3.2.6 Measuring Method
The antenna is placed in the handset or an equivalent test fixture.
The handset is dropped with the antenna downwards onto a metal plate.

ﬂ Drop
Metal Plate(10mm)

1.5m /

Figure 2. Drop Test

Company Confidential Proprietary 6/18




.‘ KWANG HYUN AIRTECH
&Y Antenna Technology

4.1

4.2

Environment Resistance Properties

Operational Temperature

4.1.1.

4.1.2

4.1.3

4.1.4

Low Operational Temperature

TLO = -30°C

High Operational Temperature

THO = +70°C

Demands

No visual deterioration shall occur, and the antenna shall satisfy the
electrical demands, according to 2.4.1, during the test.

Measuring Method

The antenna is placed in a climatic chamber at temperature TLO.

The antenna is taken out after 1 hour, and VSWR is immediately measured.
The antenna is placed in a climatic chamber at temperature THO.

The antenna is taken out after 1 hour, and VSWR is immediately measured.

Temperature Cycling

4.2.1

4.2.2

4.2.3

4.2.4

Low Cycling Temperature

TLC = -40°C

High Cycling Temperature

THC = +80°C

Demands

No visual deterioration shall occur during the test. The antenna shall satisfy
the electrical demands, according to 2.4.1.

Measuring Method

The antenna is placed in a climatic chamber. The temperature is cycled as
follows : The temperature is kept constantly at TLC for 1 hour, increased to
THC during 1 hour, kept constantly at THC for 1 hour, and then decreased
to TLC during 1 hour.

This procedure is repeated 10 times, ending at room temperature according
to figure 3 below.

Temp/’ AC

. /N
| ./ \J

1 | 1

1

levele

Y

A 4 &

l1Ocycles 1 -

Figure 3. Temperature Cycling
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4.3 Humidity

4.3.1 Relative Humidity
95%

4.3.2 Temperature
+55°C

4.3.3 Demands
No visual deterioration shall occur during the test. The antenna shall satisfy
the electrical demands, according to 2.4.1, after the test.

4.3.4 Measuring Method

4.4

The antenna is placed in a climatic chamber for 24 hours. The antenna is
taken out from the chamber and measured after another 24 hours in room
temperature.

Sinusoidal Vibration

4.4.1

4.4.2

4.4.3

4.4.4

4.4.5

4.4.6

Vibration Frequencies

10-55-10Hz(1cycle)

Sweep Rate

1 octave/min(logarithmic)

Maximum Amplitude

A =1.52mm

Maxim Acceleration

29

Crossover Frequency

18.2Hz

Measuring Method

The fixed antenna is assembled in the test equipment. The vibration is
done both in x-and z-directions, according to figure 4(a), with a
duration of 1 hour in each direction.

1
bt
Y

Y VA

— e « -
| «Fixed)
(a) (b
(a) Vibration directions (b) Vibration form

Figure 4. Sinusoidal Vibrator
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5. Test Data
5.1 Network Data
5.1.1 Primary Antenna

2 Jun 28@9  11:34:19
CH1 MEM 1w Fs 3 14.287 ¢ -39.383 @« 25711 pF 1 575.608 BBE MH=

CH1 Markers

1: 94555 o
-25.254 o
S24.0808 MH=

o VL2240

CHZ Markers

1: 2.FE27
224,080 MH=

2 4.28ve
2940868 MH=

3 ZLZEZE
1.2568680 GHz

4 1.9847
1.996686 GHz

El
START SOE.68 BEE MHz STOP 2 SEGE.888 608 MH=z

5.1.2 Secondary Antenna

2 Jun 2889 14:3Z2:41
CH1 5411 i 1 = S 84512 e 29,499 0 29566 nH 1 575.608 68E MH=

CH1 Markers

3 1: 34.215 o
7 -7E.438 o
Gor SE9.865 MHz
212,927 @
-4E.5558 4
£94.088 MHz
3 35.547 @
g

k)
1.9206868 GHz

CHZ2 LE 1 BEE-: o 22289

CHZ Markers

1: 4.2812
SE9.0868 MH=

2r Y.0297
2940868 MH=

3 TLBEES
1.9206868 GHz

4 82422
1.99666 GHz

START S8E.006 BEE MH=z STOP 2 598,808 688 MH=z
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5.2 GAIN

5.2.1 US CDMA / US PCS (Primary)

Sumrmary 4\ Multiple Frequency v_\ Multiple Cut Q\ 3D-View 4\ Reserved
= PwrSum _ H(8=00) |E119=0) E2(@=00) | - PlotData
No. Freq. Eff.[%]| Avg.[dBi]| Peak[dBi] A[deq] @[deg]| Avo.[dBi]| Peak[dBi] @[deqg]| Avag.[dBi]| Peak[dBi] B[deg]| Avo.[dBi]| Peak[dBi] B[deq] Polarization :
1 0.824 17.26 7.63 317| 6000 24000 7.34 513 2000 761 -350| -135.00 744 -452) 12000 [Powr-Sum  ~|
2 0.837 19.87 7.02 2.5 75000  240.00 -6.80 -458 30.00 6.92 298 -135.00 -6.65 371 12000| | ponuency
3 0.849 2216 654 259 7500 240,00 -6.41 412 30.00 6.52 281 13500 6.07 303 12000 [GHz]
4 0.869 25.26 5.97 236 12000 90.00 595 -369| 25500 6.12 241 75.00 5.42 236 120.00
5 0.882 22.51 -5.48 2.81 75.00 0.00 -5.47 -424| 25500 -5.69 2.81 75.00 -6.00 3.34) 12000
6 0.894 18.74 7.7 367 75.00 0.00 726 -5.06 15.00 757 367 75.00 6.7 463 12000
7 1.850 29.47 5.31 70|  105.00 45.00 -5.08 -108)  360.00 -4.97 -1.08 90.00 557 71| 12000
8 1.880 33.26 478 055  105.00 30.00 -4 46 -0.70 15.00 464 135 90.00 5.01 “157|  120.00
9 1.910 34.52 -4.62 0.06) 13500 45.00 -4.40 -0.08 15.00 454 180  -60.00 491 148  -45.00
10 1.930 32.30 491 0.00| 12000 30.00 473 053 15.00 475 194 7500 512 189 -60.00
1 1.960 3114 5.07 038 12000 30.00 -4.93 124 15.00 -4.76 -1.98 75.00 5.12 195 -60.00
12 1,990 25.52 5.88 0.21] 120,00 30.00 577 -190) 330,00 5,52 255 150.00 5.3 252|  -60.00
~ Graph Option -
H-Cut (6=90) E1-Cut (¢=0) E2-Cut (¢=90) el
Gain [dBil Gain [dBi] Z+ Gain [dBil Z+ |

255 o7p 285
=
Fhi [deg]

Theta [degl

Theta [degl

& Polar  Bectangular

Zoom

H—Cut _ anE_ E2-Cut _

~ Scale
Max "mma
Apply
Min : |40
1 Microwave

zqm Technologies
Group

10718
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2 US CDMA / US PCS (Secondary)

5.2.

Sumrmary q\ Multiple Frequency a_\ Multiple Cut 4\ 3D-View 4\ Reserved

= PwrSum H(8=90) |E1t9=0) E2(@=90) Plot Data —
No. Freq. Effi.[%]| Avg.[dBi]| Peak[dBi] B[deq] @p[deg]| Avo.[dBi]| Peak[dBi] @[deg]| Avo.[dBi]| Peak[dBi] B[deg]| Avo.[dBi]| Peak[dBi] B[deq] Polarization :

1 0.869 9.56 -10.19 -4.39 150.00 90.00 -11.90 -7.91 90.00 -9.93 -6.72| -165.00 -9.34 -4.39 150.00 Powr-Sum

2 0.882 7.00 -11.55 -5.94 150.00 90.00 -13.02 -9.14 150.00 -11.11 -8.20 -180.00 -10.77 -5.94 150.00 Frequency :

3 0.894 5.57 -12.54 -7.21 150.00 90.00 -13.80 -10.14 150.00 -11.96 -9.49 -165.00 -11.82 -7.21 150.00 i 5

4 1.930 0.51 -22.90 -16.58 180.00 300.00 -24.00 -20.08 195.00 -21.59 -17.76 180.00 -2237 1744 180.00

5 1.960 0.48 -23.16 -16.81 180.00 30.00 -24.10 -19.87 180.00 -21.78 -17.07 180.00 -2277 -17.39 180.00

6 1.990 0.40 -24.00 -16.98 180.00 30.00 -24 67 -20.93 165.00 -22.758 -17.14 180.00 -23.59 -17.90 180.00

~ Graph Option -
H—Cut (©=90) E1-Cut (¢p=0) E2-Cut (¢p=90) Sl
Gain [dBil Gain [dBil Gain [dBil 2+ [

255 o7p 285
=
Fhi [deg]

Theta [degl

Theta [degl

&« Polar (" Rect:

~ £oom

H-Cut | E1-Cut

~ Scale

Fi

11/18
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5.2.3 GPS (Secondary)

Summary H Multiple Frequency a_\ Multiple Cut 4\ 3D -View H Reserved 4
= PwrSum _ H(8=90) |E1t9=0) E2(@=90) | - PlotData
No. Freq. Eff.[%]| Avg.[dBi]| Peak[dBi] B[deq] @[deg]| Avg.[dBi]| Peak[dBi] @[deg]| Avg.[dBi]| Peak[dBi] B[deg]| Avg.[dBi]| Peak[dBi] B[deq] Polarization :
1 1.574 17.27 -1.63 -3.00 135.00 150.00 -8.48 -4.92 165.00 -6.59 -3.34| -135.00 -7.32 -413|  -180.00 Powr-Sum >
2 1.574 17.23 -1.64 -2.98 135.00 150.00 -8.49 -4.91 165.00 -6.60 -3.34| -135.00 -7.33 -4.11 180.00 Frequency :
3 1.575 1713 -7.66 -3.05 135.00 150.00 -8.53 -4.94 180.00 -6.61 -3.32[ -135.00 -7.36 -4.10 180.00 [GHz1
4 1.575 1712 -1.66 -3.03 135.00 150.00 -8.52 -4.92 180.00 -6.61 -3.34| -135.00 -7.38 -4.09 180.00
5 1.575 17.07 -7.68 -3.03 135.00 150.00 -8.53 -4.85 165.00 -6.64 -3.42)  -135.00 -7.38 -4.11 165.00
6 1.576 16.99 -1.70 -3.02 135.00 150.00 -8.55 -4.97 165.00 -6.67 -3.39( -135.00 -7.43 -4.15 165.00
i 1.576 16.91 -1.72 -3.00 135.00 150.00 -8.55 -4.97 165.00 -6.67 -3.42| -135.00 -7.45 -4.10 165.00
~ Graph Option - o
H-Cut (©=90) E1-Cut (=0} E2-Cut (¢=90) Sl )
Gain [dBi] Gain [dBil z+ Gain [dBil z+ [

255 o7p 285
=
Fhi [deg]

Theta [degl

Theta [degl

& Polar ¢ Bectangular

Zoom -

H-Cut _ anE_ E2—Cut _

~ Scale -
Max ;ma
Apply
Min : |-40
— Microwave

zqa Technologies
Group

12718
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Mechanical Drawing
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7. Rohs
7.1 Carrier
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Press

SGS

Test Report No, rssosoinrcrsayancs 236

7.2

+ AYAADE-Z3534 001
+ tminless

Sample Ha,
Sample Descrption

Isoued Dater  Aupust25, 2008 Page 2of7

Company Confidential Proprietary

Test toms Uit 2 Tet Mathod MOL Results
Cadmum (C4) M8 | us EPA S%(1598), US EPA 1081998 [P | 05 no
Leae (1) ™| US EPA 30S189), US ERA 0DI0H1996), ICP § n.O.
Wercury (Hg) TV | S EPA 3062(1696), LS P 6010EN1996), 1P 2 ho.
Hexavalent Chamiam (C1 1) ™A | S EPA NOROA[1908) US EPA TDRACEE. UV 1 N,
Barm (B} ™M | Us EAA 30508(1906) US EPA GOI0RINELIC? | 05 ND.
Artimary (58) "W | US £PA 30508(1006) US EPA CION1068L 0P | 10 ND.
e () ™4 | LS £AA 30008(1996), US EPA 6010RN18), 0P 10 NO.
Arsene (Ax) P | S ERA 205201906, US EPA 0:0N1596), ICP 10 ND
1 ¥
| i
1' I
|
| .
i
!
hOTE (1) KO = Mot detwcted, (W00 |
[3) mgleg = ppm
(3 WL = Lbethod Detseten Limi
43 « 3 Ng mguRben
121 = Quatieive pualyy's
8 MepgEtve T ArED D By
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7.3 FPCB

Intertek
TEST REPORT

Report Mo, RTOZR-9519-003-A

Page: 3 of &

Crate: Jul. 18, 2008

Sample ID Mao. : RTOER-9519-003
Sample Description - CCL

Test ltems Unit Test Method DL Resuits
Pohforominated Biphenyl (PBEs!

Monobremobiphenyd ng'ke ] ML
Dibromokbipheny ng'ke 5 LD
Tribromobkipheny ng'kg 5 M.D.
Tetrabromobipheny ng'kg With reference o 5 ML
Pentabromabipheny ng'lg [EC 2321-111/95/CDV, 5 MO
Hexabromobiphenyl nelkg by solvent extraction and 5 s
Heptabromobiphenyl nellg determined by GCIMS 5 MDD
Octabromaobiphenyl ne'kg 5 MO
Monabromabiphenyl ne'kg 5 MO
Crecabromabiphenyl ne'kg 5 MO
Polybrominated Diphenyl Ether (PBDES)

Maonobromodiphenyl ether ng'kg 5 ML
Dibromodipheny! ether ng'ke ] LD
Tribromodiphenyl ether ng'kg 5 M.D.
Tetrabromuodipheny! ether ne'ke With reference to 5 MO
Pentabromedipheny! ether ne'kg BC 62321-111/95,/C0V, 5 ML
Hexabromoedipheny| ether ne'kg by solvent extraction and 5 s
Heptabromaodipheny! ether nglke determined by GCMZ 5 MO
Cctabromoediphenyl ether ng'ke 5 M.D.
Monabromodiphenyl ether ne'lg 5 MO
Decabromodiphenyl ether ne'lg 5 LD

Tested by : Ellen Jung

Motes : mgfhg = ppm = parts per millien
< = Less than
M.C = Mot detected [ <MDL)
MDL = Method detection limit

Remark o Tesks wers conolct=d with referspos o 110725°C0Y version 2007-10-12 which is stll & draf method

and sUbject to future changes prior to pUblication.

This Test Report & imued by the Company subject 10 its Terms and Conditions of Business printed overleal. Amention is drawn to the imitations of abality,
indemrification and junsdicional ks defined Sherein. This Test Repart shall not be reproduced, escept in full, withowt prior whitben consent of the Company.

Intertek Testing Center

Seoud Office < Tel -02H01250  Faw s 02HOI259  Gum Cffice Tel - 0540807647 Fax : 054-480. 0657 Web Sbe - v Inferiek co by
Seoud Lab, - 704, 77, Moe Techno TowerV, 19722, Guro:3Dang, Guro-Gu, Seoul 152766 Korea  Ted - 02-H 021260
Utsan Lab. - #3402, Yorgam-Ri, Chorgryang-Myun, Uju-Gun, Usan 685865 Korea Tl - 0822506754 Fa - 0522766092

Company Confidential Proprietary

Fax - 02090258
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Intertel

Report Mo, RTO3R-9519-001-A

TEST REPORT

Page: 2 of 3
Date: Jul. 18, 2008

Sample ID Mao.
Sample Desoription  : Coverlay

: RTOER-9319-001

Test ltems Unit Test Method MDL Results
Cadmium (Cd) nefkg With reference to (] M.
Lead (Pb) nelcg 'Eﬁfﬁa‘{ij' . g;;ﬁ;{l o )
Mercury (Hg! nelkg determined by ICP-CES el w0
With reference to
. EC 62320-111/95/C0W
;Eﬁﬁf:;ef;;cwur o mz/kg by & -:al!ne d gesﬁ-:}_"u and 1 ML
determimed by LNV-VIS
Spedrophotometsr
Polfbrominated Biphenyl (PBBs)
Maonobromobipheny 5 MO
Dibramobipheny 5 ML
Tribromokipheny 5 ML
Tetrzbromaobipheny With reference to ] LD,
Pentabromaobipheny IEC &2321-111/95/C0, 5 M.D.
Hexabromobiphenyl by solvent extraction and 5 is)
Heotabromabiphenyl determined by GC/ME 5 )
Octabromobiphenyl 5 LD,
Monabromobipheny 5 MO
Decabromobiphenyl ng'ke 5 MO
Polybrominated Diphenyl Ether (PBDES)
Maonobromodipheny! ether ng'ke 5 LD
Dibromodipheny! ether ng'ke 5 LD
Tribromodipheny ether ne'kg ] LD,
Tetrabromodipheny! ether ne'lg With referenos to 5 LD
Pentabromedipheny! ether nelkg |EC £2321-111/95/CDV, 5 L
Hexabromodipheny| ether by solvent extraction and 5 LD
Heotabromadiphenyl ether ne'kg determined by GCMS 5 MO
Octabromodipheny| ether ng'ke 5 .0
Monabromodiphenyl ether ng'kg 5 M.D.
Decabromodiphenyl ether ne'ke 5 LD

Seoul Office < Tel - 02210912 50

Tested by : Mikkie Les, HR Kim, Ellen Jung

Motes : mgfhg = ppm = parts per
< = Less than

rmillion

M.k = Mot detected [ <MDL )
WMDL = Method detection limit

Ammark  : Tesks wers conollctsd with referspos to 111795500% version 2007-10-12 which iz stll & draft method

and sUbjsct ta future changes prior to pUblication.
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