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1 GENERAL

1.1 PRoDUCT DESCRIPTION

Internal monopole-Style Antenna Consisting of a Stamped Metal Radiator Heat-Staked to a
Plastic Carrier.

1.2 PART NoO.

Laird Technologies Part No. 712195.0001
UT Starcom Part No.

1.3 PRINT ACCEPTANCE

Samples and a Page one drawing was sent to customer. When they are approved, the approval
form should be completed, signed, and sent back to Laird Technologies before further mass
production batches can be delivered.

1.4 UNITS, DEFINITIONS, AND ABBREVIATIONS
Unless otherwise stated, SI units are used.

TX Transmit Band

RX Receive Band

PCB Printed Circuit Board

VSWR Voltage Standing Wave Ratio

dBi Antenna gain in dB (Isotropic)

Cw Continuous Wave

g Acceleration of gravity (approx. 9.8 m/s?)
RH Relative Humidity

1.4.1  “Without mechanical damage”

Implies full mechanical functionality according to specification and compliance with
visual requirements according to specification drawing.

1.4.2  “Without permanent mechanical damage™

As above but allows reversible misalignment or deformation and minor visual damage
(no through-cuts or holes).

1.4.3  ’Unimpaired functionality”

Implies full mechanical functionality according to specification but allows visual damage
(no through-cuts or holes).
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1.5 INTERFACE

All properties are guaranteed under the condition that antenna/handset interface is designed in
accordance with instructions provided by Laird Technologies. The whole interface should be
included in the specification. Functionality with other equipment (such as couplers etc.) is not
guaranteed unless this has been agreed upon separately.

1.6 CONDITIONS

Unless otherwise stated all temperature tolerances are +£3°C and all RH tolerances are £5 % units.
Unless otherwise stated all values are valid at +20°C and 50% RH.
Unless otherwise stated all values are valid for the radio defined in 2.4

1.7 COORDINATE SYSTEM

The coordinate system for the phone is defined as follows:
e Origin is in center of gravity.
e Positive X axis is perpendicular to, and directed from, front plane.

e Positive Y axis is perpendicular to, and directed from, right side plane
(as seen from front).

e Positive Z axis is perpendicular to, and directed from, top plane.

z z z
= K4 y y y
=y RN

X \ X

a) b) c)

Figure 1-1: a) E,-plane b) E;-plane ¢) H-plane
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2 ELECTRICAL PROPERTIES

2.1 SAMPLES SIZE

All the tests will be conducted as below:
- The VSWR will be measured for 30 samples and a Cpk analysis will be conducted,
- The radiation patterns will be measured on one sample,.

2.2 FREQUENCY BANDS

CDMA PCS & AWS
824 ~ 894 MHz 1710 ~ 2155 MHz

2.3 IMPEDANCE
2.3.1  Nominal Value:
50 Ohms
2.3.2  Method

Laird Technologies will supply engineering assistance to ensure that the impedance over
the frequency bands is as close to 50 ohms as possible after matching.

2.4 THE RADIO
24.1 Radio Revision
Customer chassis I.D. : UM100C

2.4.2  Matching circuit

The customer provided the matching circuit used. Customer is responsible for verifying
operation and performance of matching circuit.
Matching network:

Antenna

TlOQ

Figure 2-1 Matching Circuit
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2.5 VSWR

251 Method of Measurement

A 50 ohms coaxial cable is connected (soldered) to the 50 ohms feeding point on the PCB.
The connection of the coaxial cable is done so as to introduce a minimum of mismatch.
In the other end, the coaxial cable is connected to a network analyzer. The analyzer is
calibrated so that the reference plane is at the 50 ohms feeding point. The radio,
including the PCB must not in any significant way differ from the mass produced radio,
e.g. the antenna feeding parts have to be equivalent to the parts in mass production. Free
space means that the radio is attached to a nonconductive surface.

H/P Plotter

Figure 2-2 VSWR Measurement System

25.2 Electrical Performance Assurance

In order to guarantee the specified electrical performance in mass production the
following procedure is used (example given for a single band antenna). During the
development phase, two antennas are selected; one defining the lowest allowable
resonance frequency (when measured on the handset), marked "low freq.”, and one
defining the highest allowable resonance frequency, marked "high freq."”, see Figure 2-3.
These antennas are reference antennas. These antennas are then measured on a ground
plane used in mass production and define the highest and lowest allowable resonance
frequencies on this ground plane and each produced antenna is automatically tested on
this ground plane.

VSWR

Maximum VSWR "low freq."
Tx V/\V RxX / "high freg."

HTTT

1:1

Frequency
Figure 2-3 Reference antennas defining the lowest and highest
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2.6 GAIN (PEAK AND AVERAGE)

Below typical antenna gain values are based on the horn antenna measurement.

arget Antenna

\. // Receving Antenna
\\\\g’/ - // \\ . .
; h Transmitting Antenna

H/P Plotter

EL : H/P 7550A

Figure 2-4 Gain Measurement System

2.7 POWER RATING
2.7.1  Maximum Value
P=2W (CW)
2.7.2  Method of Measurement

The connection is done according to 2.5.1. The specified power, P, is applied for 10
minutes at the middle frequency of each Tx band defined in 2.2. Immediately after the
test the VSWR is measured.

2.7.3  Post Test Requirements

Neither mechanical damage nor electrical performance reduction should be observed
after the test.
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2.8 ELECTRICAL SPECIFICATION & TEST DATA
CDMA PCS & AWS
Electrical Spec. 824 MHz 894 MHz 1710 MHz 2155 MHz
(Tx) (Rx) (AWS Rx) (AWS Tx)
set Less than 6.0 : 1 Less than 10.5: 1 Less than 4.0 : 1 Less than 6.0 : 1
VSWR
notebook Less than 4.5:1 | Less than 9.0 : 1 Less than 4.5 : 1 Less than 6.0 : 1
CDMA PCS AWS
824~849 869~894 1850~1910 | 1930~1990 1710~1755 | 2110~2155
(Tx) (Rx) (Tx) (Rx) (Rx) (Tx)
H -9.0 dBi -12.0 dBi -5.0 dBi -5.0 dBi -8.0 dBi -6.0 dBi
set |E1| -12.5dBi -16.0 dBi -7.0 dBi -7.0 dBi -9.5 dBi -8.0 dBi
Avg. gain E2| -12.04dBi -15.0 dBi -7.0 dBi -7.0 dBi -10.0 dBi -8.0 dBi
(min) N H -16.0 dBi -18.5 dBi -5.5 dBi -7.0 dBi -5.0 dBi -8.0 dBi
ote
E1| -12.0dBi -17.0 dBi -6.0 dBi -7.0 dBi -6.0 dBi -9.0 dBi
book
E2| -13.5dBi -18.0 dBi -8.0 dBi -8.5 dBi -7.5 dBi -10.0 dBi
(Value : More than XX dBi)
CDMA PCS & AWS
Test Data 824 MHz 894 MHz 1710 MHz 2155 MHz
(Tx) (Rx) (AWS Rx) (AWS Tx)
set Less than 5.1 : 1 Less than 9.1 : 1 Less than 3.0 : 1 Less than 4.6 : 1
VSWR
notebook Lessthan 3.6 : 1 | Lessthan 8.0 : 1| Lessthan3.3: 1 Less than 4.6 : 1
CDMA PCS AWS
824~849 869~894 1850~1910 | 1930~1990 1710~1755 | 2110~2155
(Tx) (Rx) (Tx) (Rx) (Rx) (Tx)
H -8.1 dBi -11.3 dBi -3.8 dBi -3.9 dBi -6.8 dBi -5.2 dBi
set |E1| -11.5dBi -15.0 dBi -5.9 dBi -6.1 dBi -8.4 dBi -7.3 dBi
Avg. gain E2| -10.94dBi -13.9 dBi -6.3 dBi -6.3 dBi -8.9 dBi -7.1 dBi
(min) N H -15.3 dBi -17.6 dBi -4.7 dBi -5.9 dBi -4.3 dBi -6.9 dBi
ote
E1| -11.0dBi -15.8 dBi -5.2 dBi -6.2 dBi -4.9 dBi -8.3 dBi
book
E2| -12.4d8Bi -17.2 dBi -6.9 dBi -7.7 dBi -6.7 dBi -8.8 dBi

(Value : More than XX dBi)
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- VSWR & SMITH CHART

1 Active ChiTrace 2 Response 3 Sktimulus 4 Mkrfanalysis 5 Instr State

pER 511 SWR 1.000f Ref 1.000 [F1]
Tr2 511 smith (R+3») Scale 1.0000 [F1]
11.00
1 £24[.0000000 MHz
10.00 |54
a.000 Murn of Traces |
2

5.000 Allocake
Traces

7.000 Display
[rata

&.000 Data - = Mem

£.000 Data Math |
OFF

4,000

Edit Title Label

3.000 Title Label
OFF

2.000 Graticule Label
o]

1,800 B a

1 Start 750 MHz IFEM 20 kHz Stop 2.3 GHz RN

11-1411:20

SET

1 Active ChfTrace 2 Response 3 Skimulus 4 Mirjanalysis 5 Inskr State

P 511 SWR 1.000¢ Ref 1,000 [F1]
Trz 511 Smith (R+3%) Scale 1.0000 [F1]
11.00
1 &24.0000000 MHz 23
2 594 0000000 M §.0053
3 1. 7R000000i =z 3
10,000 ey GH L6710 I Prink
=000 \\ Abort Prinking
&.000 Prinker Setup
7.000 Invert Image
&.000 Durnp
Image
C.0o0
87075 Setup |
4,000 _
Misc Setup |
2.000 Backlight
O
2.000 Fitrsiare
Rewvision
b
L2000 -y
11 Start 750 MHz IFEM 20 kHz

NOTEBOOK
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-Radiation Pattern (-SET)

-45.00

s E |

90000000+

Theta

Layer | Mazwalue | Posiion | Minval. | Position | Beam.. | Auerage | Standar.. | Marker1pos | Markertval.. | Marker2pos | Marker2 val.. |
F24/MHz) £74 6286 deg M54 s 970
49(MHz) 687 14000 deg 74304, i 306

BEI[MHz] 812 15143 deg 174234 33747 357 10.51

994{MHz) 0.0 137,14 deg B 38 38 233

7I0[FHz) 53t 5T1deg B7ldeg 27848 688 779

1755 MHz] 3386 -34.28 deg 174.31 4382 572

osOMH) 234 5.T1deg B569d. . 382 469

1910[FH) 278 143 deg 285 472

MH) 278 571deg ! 2391 479

Be0MH:) 269 ~45.71d2g ! 297 485

210[RHzZ] Al -B0.00 deg AEXALE:E 28505 453 540

26E(MH) 380 6285 deg 4294, 20648 524 613

H-plane

Tt E B (&P
N =

-45.00
Theta

Layer | Mawwaiue | Posiion | Minval. | Position | Beam.. | Average | Standar | Markeripos | Markertval. | Marker2 pos | Marker2 val. |
324{MHz) 668 MPl43deg M9 86734 041 128
H9IMHE) E08 M23dey 4382 B2Bdd. 5t 1243
69(MHz) 4020 5423deg 4267 -Bzedd. 4321 112
B34[MHz] 1160 0.00deg 3727 -86E3d. B421deg 1601 16.33
7I0(Hz] 408 2266 deq GBl 3999d. AT, 643 929
WEEMH) 27 2671 deg 2060 9764 7589d. 682 775
BEOMH) 06 2266 deg 1953 -0000. 7E09d. K2 639
1910(FHz) 4857 2571deg 3955 057 7998d. 539 676
1930(MHz] A7 2226 deg 32.33 -105.70 2183deg B0 E83
He0MH) 139 .43 deg 4565 05T 9866d. 10 589
210[RIHzZ] 270 3423 deg 18.85 -122.83 103.414d. E76 756
2EEMH) 216 2657 deg 825 -1285R. MADd. T35 e

E1

plane
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-30.000001 +

RN |
el @i e N B

Fhi

Lager | Maxvae | Posiion | Minval. | Positon | Beam.. | Average | standar... | Marker1pos | Marker1val. | Markerzpos | MarkerZval.. |
B24[MHz) X 43Bdeg 00 WI6BA. BRETD. 090 e

G49[MHz) 42 26158deg 4730 WISBA.  BR2T. 072 1050

BE3[MHz) -302 26876 deg -64.30 71584, 87244, -2z 13

B94{MHz) 073 26594deg 4353 BAFSL. BROTA. 1998 163

FOMHz) 452 W53tdeg 3217 160004 69074 838 381

17E5(MHz] -286 M252 deg -38.88 18282 d. 7143deg 632 7z

B50MHz) 202 1530deg 30 f62824. T0804. 63 710

BMHz) 202 fizE2deg 2757 f282d. B872d. 615 832

BIMH) 200 11531 deg rn WeEZd. Bidldes 616 633

1990(MHz) 207 11512 deg 2406 B282d. TAT. 630 7

210[MHz) -2z20 1530 deg -2263 180.00d. B3744d. -B4E 723

2EE(MHe) -3 fZE2deg 2400 000 Ti4Gdeq B 756

E2-plane

-Radiation Pattern (-NOTEBOOK)

&= b |

-45.00
Theta

Layer | Maxuabie | Position | Minval. | Position | Beam.. | Aversge | Standar... | Markertpes | Markertual.. | Markerzpos | Marker2ual.. |
G24{MHz) 215 TTideg 2094 -M2ad [
E43(MHz) 200 B286deg 2076 43713 27
863(MHe] 170 WA3deg 2480 060 18z
694{MHz) 408 9266 deg 2426 40004 1855
T710[MHz] 187 5.71deg 788 MET1d. 518
5(MHz) 145 571deq 08 eR2 89
BSOMH) 005 0.00deg 675 W24 467
1810[MHz] 181 286 deg 846 137124 557
1830(MHs) 18T 236 deg 8.1 137124 550
B0MH) 572 286 deg 318 137184 635
2M0(MHz] 43 65Fideg 087 180004 740
ZS(MHD) 463 A000deg 278 TR 82
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-45.00
Theta

Lager | Mazesive | Position | Mineal. | Posiion | Besm.. | Aversge | Standar.| Markeripos | Markerival. | Markerzpos | Markerzval. |
324{MHz) 530 METideg 3339 METzd. 4407d. 0B oz -
B49IMHz) £59 65.71deg 3293 BE72d. 6597d. A0S 130

369(MHz) 201 8357 deg 082 23BRd. BE23A. 242 1329

S94MHz) 200 6957 deg 2823 M4, BB 583 B4

1210[kH) 483 M43 deg 3235 M23d. 12280d. 673 850

WEEMH) 0T 14,29 deg 2832 IMI5deq 127484 436 559

1860(MHz] 024 -857deg -28.02 -97.15d. n3534. 436 500

1a10(PHz] 122 Ti43deg 3603 0000. 16364 527 547

1830(MHz] -0.381 T4.23deg -3238 -102.85 12673 d. 522 5392

Bo0H) 133 143 deg 2925 N286. IS4 628 0z

2N0[RHzZ) -3E1 EZ2 2B deg -5 B4 140014, BO74 4. -TES 247

285(MH) 433 4BSTdey A6 IMTtdeg 064d. 835 320

|-a0.0000m - |

-45.00
Phi

Layer | Mayeaive | Positon | Minwal. | Position | Beam.. | Average | Standar. | Markertpos | Markertval. | Marker2pos | Marker2val.. |
B24{MHz) 605 22501deg 2186 35441d. 43%6dea 153 R -
B43[MHz) -BE3 226.00 deg 2178 000deg 328774 -1247 1334
B69[MHz) 640 206deg 2420 564deg 29084, -MAB 1534
£94{MHz) 4z 22215deg 3337 Gd2deg GBS -fR2f B
1PI0(MHz] 34 6i2dey 276l GEddeg  4292d. 673 757
ES(MH) 249 206i2deg 955 560deg  d202deg 658 741
1860[MH2] -2E8 21034 deg -24.20 000deg 42224 -B42 T8
1910(MHz) 255 2094deg 204 000deg  I68d. 632 75
B0(MH) 24 2094deg 2363 000deg 3653d. 687 770
1330(H2] 277 20812 deg 2743 36168 d. 3231deg  7TE 253
2110(MHz) 461 9946 deg 2847 5304, 43624, -GET 50
2B5(MH 610 23970deg 3087 f647Id. 7791dea 883 388

E2-plane
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3 MECHANICAL PROPERTIES

3.1 SAMPLES SIZE

All the tests will be conducted on 5 samples.

3.2 APPEARANCE

The appearance shall be according to specification drawing (see 6).

3.3 DROPTEST
3.3.1  Post Test Requirements
The antenna satisfies the electrical data.
3.3.2  Procedure

The antenna is assembled to mobile phone provided by UTStarcom, Should with
standard 3drop per every each 6side from 1.5m heights on to a steel plate.

- ® e
[
o o
A
(ol
1.5M
Drop
Steel Plate /'I
«— _ 1500mm
20mm ¢

A

v

1,500mm

Figure 3-1: Drop
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3.4 CONTACT FORCE TEST
34.1 Post Test Requirements
The antenna satisfies the electrical and mechanical data.
3.4.2  Procedure
Measure reaction force of the antenna spring contacts with 250+150gf .

Place the antenna on the contact force measuring device, fix the antenna, and press
on the top contact point to the height of pcb contact area. The force shall be 250+150gf.

Figure 3-2: Contact Force

3.5 CONTACT RESTITUTION TEST
3.5.1  Post Test Requirements
The antenna satisfies the electrical and mechanical data.
3.5.2  Procedure

Measure reaction force of the antenna spring contacts with overlap by 500 times. And
than deformation is not more than 20%.
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4 ENVIRONMENTAL RESISTANCE PROPERTIES

4.1 SAMPLES SIZE
All the tests will be conducted on 5 samples.

4.2 HIGH TEMPERATURE TEST

Temperature +70TC

Time 48 hours

4.2.1  Post Test Requirements

No visual, fitting or mold changes have been observed after the test. The antenna
satisfied the electrical data.

4.2.2 Procedure

Set temperature to +70C. Keep the temperature for 48 hours. and then return to normal
temperature & humidity for 2hours.

4.3 Low TEMPERATURE

Temperature -40TC

Time 48 hours

4.3.1  Post Test Requirements

No visual, fitting or mold changes have been observed after the test. The antenna satisfied
the electrical data.

4.3.2 Procedure

Set temperature to -40 C. Keep the temperature for 48 hours. and then return to normal
temperature & humidity for 2hours.
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4.4 HuMmIDITY
441 Condition: +709C/93% RH /48HOURS
4.4.2  Post Test Requirements

No visual, fitting or mold changes have been observed after the test. The antenna
satisfied the electrical data.

443 Procedure

Set temperature & humidity to +70°C/93%. Keep the temperature & humidity for 48
hours. and then return to normal temperature & humidity for 2hours.

4.5 SALT SPRAY
45.1  Post Test Requirements

No visual, fitting or mold changes have been observed after the test. The antenna
satisfied the electrical data.

45.2 Procedure

The antenna is placed in an atmosphere saturated by 5% (by weight) sodium chloride
solution for 48 hours at +35°C.

4.6 THERMAL SHOCK
4.6.1  Post Test Requirements

No visual, fitting or mold changes have been observed after the test. The antenna
satisfied the electrical data.

4.6.2 Procedure

The antenna is placed in a climatic chamber.

The temperature is cycled as follows: The temperature is kept constant at -40°C for 1 hour
and is kept constant at +85°C for another 1 hour. This procedure is repeated 24 times. and
then return to normal temperature & humidity for 2hours.
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5. PACKAGING

Antenna to be individually placed in compartmentalized plastic tray.
All the sizes and quantities are to be decided.

- 1 Tray = 60 Antennas

- 1Box =22 Tray = 1,320 Antennas

- Quantity Size Remark
60EA Antennas
Tray 22/1,320 380 X 280 X 160 (mm)
Add empty tray above top of product
Carton Box 1/1,320 415 X 305 X 255 (mm) 22EA Tray = 1,320EA Antennas
Pad 2/1,320 385 X 285 (mm) -

Figure 5-1:

Pad

Tray

Pad

Packing

Box
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6. SPECIFICATIONS DRAWINGS

No. PART NAME Material Part No. Quantity
1 Carrier PC 712197 1
2 Sheet Metal SUS 712196 1

[Part List]
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Specification No.

2007-B4-PS002

Description

UM100C Antenna Product Specification

Customer Date Rev Reference
UT Starcom January 17, 2008 | 1.0
Tested By Approved By
Test Report s '
=7 -
v
1. Test Summary Date 16-Jan-08
Report No 2008-B4-TR002 Test Date 111~ 1/16 Tested By Kisu Byun
Test Purpose Qualification for UM100C, Internal Antenna
Model UM100C Type Internal Antenna  [Customer UTstarcom
Test Category M Electrical M Mechanical M Environmental [JCoating Requirements
Parts Description 1. Carrier : PC HF1023IM (G7630) 2. Sheet Metal : SUS 301
Test Result Bl ACCEPT [JREJECT
2. Test Requirements
No Test Test Method & Conditions Requirements Result
1 DROP TEST Antenna Specifications 3.3 OK
CONTACT FORCE I
2 TEST Antenna Specifications 3.4 OK
CONTACT I ;
— Meet the all test requirements.
3 RESTITUTION TEST Antenna Specifications 3.5 OK
4 ?IIE(;[I—! TEMPERATURE| A 1tenna Specifications 4.2 — There shall be no visual OK
deterioration, and unbroken
without any deformation.
5 1L_ICE)\S/\1I_TEMPERATURE Antenna Specifications 4.3 OK
— No Appreciable Degradation
Pre / Post Electrical Performance
6 HUMIDITY TEST Antenna Specifications 4.4 OK
7 SALT SPRAY TEST  |Antenna Specifications 4.5 OK
THERMAL SHOCK I
. K
8 TEST Antenna Specifications 4.6 O
3. Remark
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TEST RESULT Page 1/8
1. Drop Test
1) Test Requirements
Test Test Method & Conditions Requirements
@ Meet the All Test Requirements.
@ Height : 1.5mm @ There shall be no visual deterioration, and
DROP TEST @ Weight : 32.6g unbroken without any deformation.
@ Cycle : 3Cycle (Total 18 Times) @ No Appreciable Degradation Pre / Post Electrical
Performance
Equipment Drop Tester
2) Test Result
-SET
Before (VSWR) After (VSWR) Result
N s | Set Set
° ample 824Mhz | 894Mhz | 1710Mhz | 2155Mhz | 824Mhz | 894Mhz | 1710Mhz | 2155Mhz ) )
Visual Electrical
6.0:1 10.5:1 4.0:1 6.0:1 6.0:1 10.5:1 4.0:1 6.0:1
X1 4.823 8.581 2.290 4.460 4.959 9.082 3.030 4.526 OK OK
X2 4.883 8.769 2.820 4.803 5.012 9.062 2.958 4.574 OK OK
1 X3 4914 9.017 3.011 4.431 4579 8.925 2.929 4513 OK OK
X4 4.831 9.029 2.681 4.499 4.681 8.967 2.377 4.654 OK OK
X5 4.673 8.568 2.816 4.474 4971 8.674 2.927 4.600 OK OK
USL 6.0 10.5 4.0 6.0 6.0 10.5 4.0 6.0
LSL
X 4.825 8.793 2.724 4.533 4.840 8.942 2.844 4573
Max 4.914 9.029 3.011 4.803 5.012 9.082 3.030 4.654
Min 4.673 8.568 2.290 4.431 4.579 8.674 2.377 4513
R 0.241 0.461 0.721 0.372 0.433 0.408 0.653 0.141
StDev 0.093 0.225 0.269 0.153 0.196 0.163 0.264 0.057
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2. Contact Force Test

1) Test Requirements

Test Test Method & Conditions Requirements
@ Meet the All Test Requirements.
@ Force shall be 250+150gf @ There shall be no visual deterioration, and
CONTACT FORCE TEST @ press on the top contact point to the height of PCB [unbroken without any deformation.
contact area. @ No Appreciable Degradation Pre / Post Electrical
Performance
Equipment Contact Force Tester
2) Test Result
Inspection Spec X1 X2 X3 X4 X5 Remark
Force Contact A 2.55 293 247 214 222
Data 250gf + 150gf
Visual OK OK OK OK OK
Result OK OK OK OK OK
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3. Contact Restitution Test

1) Test Requirements

Test Test Method & Conditions Requirements

@ Meet the All Test Requirements.
@ There shall be no visual deterioration, and

CONTACT RESTITUTION @ Cycle : 500 Times unbroken without any deformation.

TEST @ Deformation is not more than 20% @ No Appreciable Degradation Pre / Post Electrical
Performance
Equipment Contact Force Tester
2) Test Result
Inspection 1 2 3 4 5 Remark

Visual OK OK OK OK OK
Contact Position Contact A Contact A Contact A Contact A Contact A
Before 1.15 1.16 1.08 1.10 1.19
After (500 Times) 0.98 1.00 0.94 0.93 1.02
Deformation Ratio 17.0% 0.0% 16.0% 0.0% 14.0% 0.0% 17.0% 0.0% 17.0% 0.0%

Visual OK OK OK OK OK

Result OK OK OK OK OK
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4. High Temperature Test

1) Test Requirements

Test Test Method & Conditions Requirements

@ Meet the All Test Requirements.

@ There shall be no visual deterioration, corrosion,
oxidation cracking or deformation.

@ No Appreciable Degradation Pre / Post Electrical

@ Temperature : +70°C
@ Times : 48 hours.

HIGH TEMPERATURE TEST -
@ And then return to normal temperature & humidity

for 2hours. Performance
Equipment High Temperature Chamber
2) Test Result
-SET
Before (VSWR) After (VSWR) Result
Set Set
No Sample 824Mhz | 894Mhz | 1710Mhz | 2155Mhz | 824Mhz | 894Mhz | 1710Mhz | 2155Mhz ) )
6.0:1 10.5:1 4.0:1 6.0:1 6.0:1 10.5:1 4.0:1 6.0:1 Visual Flectrical
X1 4.688 8.533 2.664 4.391 4.682 8.490 2.655 4.716 OK OK
X2 4.918 8.671 2.967 4.845 4.827 8.893 3.049 4.771 OK OK
4 X3 4.939 8.934 2.567 4.761 4.940 8.623 2.559 4551 OK OK
X4 4.981 8.799 3.059 4.758 4.697 8.929 2.525 4.386 OK OK
X5 4.577 9.165 2.893 4.642 4.858 8.844 2.481 4.457 OK OK
uSsL 6.0 10.5 4.0 6.0 6.0 10.5 4.0 6.0
LSL
X 4.821 8.820 2.830 4.679 4.801 8.756 2.654 4.576
Max 4.981 9.165 3.059 4.845 4.940 8.929 3.049 4.771
Min 4.577 8.533 2.567 4.391 4.682 8.490 2.481 4.386
R 0.404 0.632 0.492 0.454 0.258 0.439 0.568 0.385
StDev 0.178 0.243 0.207 0.177 0.110 0.190 0.230 0.165
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5. Low Temperature Test

1) Test Requirements

Test Test Method & Conditions Requirements

@ Meet the All Test Requirements.

Temperature :-40C . L .
® P ¢ @ There shall be no visual deterioration, corrosion,

@ Times : 48 hours.

LOW TEMPERATURE TEST - oxidation cracking or deformation.
@ And then return to normal temperature & humidity . . .
@ No Appreciable Degradation Pre / Post Electrical
for 2hours.
Performance
Equipment Low Temperature Chamber
2) Test Result
-SET
Bi
efore (VSWR) After (VSWR) Result
N Sampl Set Set
° ample 824Mhz | 894Mhz | 1710Mhz | 2155Mhz | 824Mhz | 894Mhz | 1710Mhz | 2155Mhz ] .
Visual Electrical
6.0:1 10.5:1 4.0:1 6.0:1 6.0:1 10.5:1 4.0:1 6.0:1
X1 4.713 9.116 2.991 4.390 4.661 8.584 2.346 4.400 OK OK
X2 4.663 8.705 2.321 4.493 4973 9.053 2.769 4.779 OK OK
5 X3 4.932 8.815 2.648 4571 4.696 8.989 2.909 4.708 OK OK
X4 4.594 8.681 2.444 4.400 4.553 9.178 2.655 4.388 OK OK
X5 4.885 8.776 2.879 4.661 4.716 9.150 2.507 4.397 OK OK
uSsL 6.0 10.5 4.0 6.0 6.0 10.5 4.0 6.0
LSL
X 4.757 8.819 2.657 4.503 4.720 8.991 2.637 4.534
Max 4.932 9.116 2.991 4.661 4973 9.178 2.909 4.779
Min 4.594 8.681 2.321 4.390 4.553 8.584 2.346 4.388
R 0.338 0.435 0.670 0.271 0.420 0.594 0.563 0.391
StDev 0.145 0.175 0.282 0.115 0.155 0.240 0.220 0.193
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6. Humidity Test

1) Test Requirements

Test Test Method & Conditions Requirements
@ Temperature : +70C @ Meet the All Test Requirements.
@ Humidity : 93% @ There shall be no visual deterioration, corrosion,
HUMIDITY TEST @ Times : 48 hours. oxidation cracking or deformation.
@ And then return to normal temperature & humidity | @ No Appreciable Degradation Pre / Post Electrical
for 2hours. Performance
Equipment Temperature & Humidity Chamber

2) Test Result

-SET
Before (VSWR) After (VSWR) Result
Set Set
No Sample 824Mhz 894Mhz | 1710Mhz | 2155Mhz | 824Mhz 894Mhz | 1710Mhz | 2155Mhz . .
6.0:1 10.5:1 4.0:1 6.0:1 6.0:1 10.5:1 4.0:1 6.0:1 Visual Flectrical
X1 5.032 8.909 2.880 4.637 4.783 9.172 2412 4.787 OK OK
X2 4.603 8.791 2.970 4.435 4.737 9.038 2913 4.676 OK OK
6 X3 4.791 8.930 2.459 4.546 4.764 8.962 2.789 4.763 OK OK
X4 4.845 8.978 2.931 4.648 4.667 8.631 2.731 4.842 OK OK
X5 4.601 9.150 2.458 4.638 4.637 8.767 2.978 4.872 OK OK
USL 6.0 10.5 4.0 6.0 6.0 10.5 4.0 6.0
LSL
X 4.774 8.952 2.740 4.581 4.718 8.914 2.765 4.788
Max 5.032 9.150 2.970 4.648 4.783 9.172 2.978 4.872
Min 4.601 8.791 2.458 4.435 4.637 8.631 2412 4.676
R 0.431 0.359 0.512 0.213 0.146 0.541 0.566 0.196
StDev 0.181 0.131 0.259 0.091 0.063 0.216 0.220 0.076
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7. Salt Spray Test

1) Test Requirements

Test Test Method & Conditions Requirements

@ Meet the All Test Requirements.

Temperature : +35C . L .
® P ¢ @ There shall be no visual deterioration, corrosion,

@ Salinity : NaCl solution 5% by weight.

SALT SPRAY TEST ) oxidation cracking or deformation.
@ Times : 48 hours. . - .
@ No Appreciable Degradation Pre / Post Electrical
Performance
Equipment Salt Spray Chamber
2) Test Result
-SET
Before (VSWR) After (VSWR) Result
Set Set
No Sample 824Mhz | 894Mhz | 1710Mhz | 2155Mhz | 824Mhz | 894Mhz | 1710Mhz | 2155Mhz ) )
Visual Electrical
6.0:1 10.5:1 4.0:1 6.0:1 6.0:1 10.5:1 4.0:1 6.0:1
X1 4.868 8.507 3.045 4.605 4.869 8.968 2.351 4.853 OK OK
X2 4.850 8.950 2.944 4.636 4.810 8.681 2.581 4.834 OK OK
7 X3 4.740 8.918 2.869 4.728 4.627 8.791 2.924 4.466 OK OK
X4 4.795 8.659 3.024 4.806 5.024 8.490 2.515 4.375 OK OK
X5 4.799 8.693 2.372 4.786 4.727 8.609 2.672 4513 OK OK
uSsL 6.0 10.5 4.0 6.0 6.0 10.5 4.0 6.0
LSL
X 4.810 8.745 2.851 4.712 4811 8.708 2.609 4.608
Max 4.868 8.950 3.045 4.806 5.024 8.968 2.924 4.853
Min 4.740 8.507 2.372 4.605 4.627 8.490 2.351 4.375
R 0.128 0.443 0.673 0.201 0.397 0.478 0.573 0.478
StDev 0.051 0.186 0.277 0.089 0.150 0.182 0.212 0.221




Confidential Page

H d PRODUCT SPECIFICATIONS 29 of (37)
Ir
'I:ECHNOLOGIEF:
Specification No. Description
2007-B4-PS002 UM100C Antenna Product Specification
Customer Date Rev Reference
UT Starcom January 17, 2008 | 1.0
TEST RESULT Page 8/8

8. Thermal Shock Test

1) Test Requirements

Test Test Method & Conditions Requirements
Meet the All Test Requirements.
@ Temperature : -40°C(1hr) / +85C(1hr) ® e L .
@ Cycle : 24 Cycle @ There shall be no visual deterioration, corrosion,
THERMAL SHOCK TEST : - oxidation cracking or deformation.
@ And then return to normal temperature & humidity . . .
@ No Appreciable Degradation Pre / Post Electrical
for 2hours.
Performance
Equipment Thermal Shock Chamber
2) Test Result
-SET
Bi
efore (VSWR) After (VSWR) Result
N Sampl Set Set
0 ample 824Mhz | 894Mhz | 1710Mhz | 2155Mhz | 824Mhz | 894Mhz | 1710Mhz | 2155Mhz ) )
Visual Electrical
6.0:1 10.5:1 4.0:1 6.0:1 6.0:1 10.5:1 4.0:1 6.0:1
X1 4.752 8.813 2.833 4.473 4.798 8.537 2.778 4.507 OK OK
X2 4.761 8.960 2.729 4.640 4.924 8.734 2.478 4.381 OK OK
8 X3 4.920 9.169 2.494 4.578 4.642 9.137 3.045 4.646 OK OK
X4 4.822 9.193 2.782 4.813 4.896 9.147 2.297 4.597 OK OK
X5 4.727 8.750 2.681 4.617 4.557 8.968 2.305 4.420 OK OK
UsL 6.0 10.5 4.0 6.0 6.0 10.5 4.0 6.0
LSL
X 4.796 8.977 2.704 4.624 4.763 8.905 2.581 4.510
Max 4.920 9.193 2.833 4813 4.924 9.147 3.045 4.646
Min 4.727 8.750 2.494 4.473 4.557 8.537 2.297 4.381
R 0.193 0.443 0.339 0.340 0.367 0.610 0.748 0.265
StDev 0.077 0.201 0.130 0.123 0.160 0.265 0.325 0.113
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8. DIMENSION MEASUERMENT DATA

UM100C _ Dimension Measurment Data
Dimension
No. ) ] ) ) ) ) cre ) ) ) ]
2 6 12 16 18 23 25 29 30 31 32
Spec. 8.90 2.25 31.60 17.90 24.00 8.69 6.10 2.25 4.00 19.20 1.20 Visual Result
Print tol(+) 0.3 0.1 0.25 0.15 0.2 0.5 0.5 0.1 0.1 0.15 0.1
Printtol(-)| 03 0.1 0.25 0.15 0.2 05 05 0.1 0.1 0.15 0.1
Instrument VIM ViIC VIC VIM \Y/(} VIM VIM VIC \Y/[} VviIC VIC
1 8.92 2.24 31.55 17.98 24.04 8.87 5.97 2.24 3.97 19.20 1.20 OK OK
2 8.87 2.22 31.57 18.02 24.03 8.91 6.03 2.23 3.98 19.20 1.20 OK OK
3 8.87 2.24 31.58 17.98 24.05 8.87 5.94 2.23 3.97 19.21 1.21 OK OK
4 8.84 2.23 31.56 17.99 24.03 8.84 5.94 2.23 3.97 19.23 1.20 OK OK
5 8.83 2.22 31.57 17.97 24.03 8.86 6.03 2.23 3.99 19.22 1.20 OK OK
6 8.85 2.24 31.56 17.98 24.03 8.90 6.04 2.22 3.99 19.21 1.21 OK OK
7 8.82 2.23 31.55 18.00 24.04 8.94 5.99 2.22 3.99 19.19 1.19 OK OK
8 8.84 2.24 31.57 18.03 24.02 8.69 5.91 2.23 3.98 19.20 1.20 OK OK
9 8.88 2.23 31.57 18.00 24.02 8.87 6.07 2.23 3.98 19.22 1.21 OK OK
10 8.85 2.24 3157 18.01 24.04 8.93 6.02 2.23 3.97 19.22 1.20 OK OK
11 8.89 2.24 31.57 18.02 24.03 8.94 6.07 2.24 3.99 19.20 1.22 OK OK
12 8.81 2.24 31.55 17.99 24.03 8.83 5.98 2.22 3.99 19.23 1.21 OK OK
13 8.83 2.24 31.55 17.98 24.03 8.86 6.02 2.23 3.97 19.20 1.21 OK OK
14 8.87 2.23 31.58 17.97 24.05 8.85 6.01 2.22 3.98 19.23 1.20 OK OK
15 8.87 2.23 31.57 18.01 24.02 8.93 6.09 2.23 3.97 19.22 1.20 OK OK
16 8.86 2.24 31.54 18.00 24.04 8.89 5.99 2.24 3.98 19.23 1.19 OK OK
17 8.87 2.23 31.54 17.99 24.02 8.77 5.95 2.23 3.98 19.19 1.20 OK OK
18 8.87 2.24 31.54 18.00 24.03 8.78 5.95 2.23 3.98 19.19 121 OK OK
19 8.95 2.23 31.56 18.02 24.04 8.78 6.07 2.23 3.99 19.21 1.20 OK OK
20 8.82 2.22 31.58 18.00 24.02 8.75 5.96 2.24 3.97 19.23 1.20 OK OK
usL 9.20 2.35 31.85 18.05 24.20 9.19 6.60 2.35 4.10 19.35 1.30
LSL 8.60 215 3135 17.75 23.80 8.19 5.60 215 3.90 19.05 1.10
Xbar 8.861 2.235 31.562 17.997 24,032 8.869 6.030 2232 3.980 19.212 1.203
Max 8.95 224 31.58 18.03 24.05 8.94 6.09 2.24 3.99 19.23 1.22
Min 8.81 222 31.54 17.97 24.02 8.69 591 2.22 3.97 19.19 1.19
R 0.14 0.02 0.04 0.06 0.03 0.25 0.18 0.02 0.02 0.04 0.03
StDev 0.034 0.007 0.013 0.018 0.010 0.069 0.052 0.006 0.008 0.015 0.007
Cpk 2.55 3.74 5.23 1.01 5.89 1.63 2.60 411 321 3.16 441
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9. RECORDS ISSUED BY CERTIFIED TEST INSTITUES

9.1 Carrier(1/3)

SGS

Test Report No. resosotiF-cTsAYA7-28055R1 ssued Date: Decamber 17,2007 Pags 1 of 3
Tol  DAE SANG
TE2 Wonsi-dong
Danwon-gu
Ansan-zity
GYEOMGGI-DO 428-110
Korea
The followng merchandse was submitted and identfied by the client as :
Product Name - HF1023IM(GT7620)
5G5S File Ma. - AYADT-28055R1
Received Date : December 11, 2007
Test Performing Date : December 12, 2007
Test Performed : 533 Testing Korea tested the sample(s) selected by applicant with following resulis
Test Results : For further details. pleass refer to following page(s)
Buyer(s) : BAMSUNG, LG
Comments : This Report cancels and supersedes the Report Mo, FEROS01/LF-CTSAYADT-28055 dated

December 17, 2007 issued by 5GS Testing Korea Co_, Lid.

The sample description (or commodity) had changed from PC 1o HF 1023 IM-G7830by client’s

request.

Pluto Kim
Monet Jeong
Billy Oh ! Testing Person

s A B e by O Conpey e B Gl Cesieas o Becks el Seted W Gl 00 et me s @

5G35 Testing Korea Co. Ltd.

Ty

Jeff Jang [ Chemical Lab Mgr

e B dash b e lmdstes o

e ety ah i e Ly sl
Ry, B e SR S e D, Ay PudE # W G 6 iR e (WA Gied D el T Congm Mg B Be Dee 6 D Sl Sl wDes e les 1
Chata Wibuckes, [ aw, Ve CovpEs iEs SRRy B 6 BE Sk a6 e e e seees peDs b 0 Deeste T iy O G g s Sl wes D Sesaten e, A
il s, Ty S PEWEen o e s B Geewes o Dab dsiwel B e wel aTeiben sy b Pl b6 D Mlen oies B Bw e ks abeeshis dlee B Tesl el B T S
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Sample Mo. - AYADT-28055R1.0M
Sample Description - HF1023IM(G7820)
Item Mo.JPart No. : HF1DZ3IM(G
Metals
Taat Hems unit Test Method MOL Results
Cadmium {Cd) mgiag US EPA 3052({129€). US EPA 601DB{199E). ICP 0 ND.
Lead (Fo) mgisg US EPA 3052(1336). US EPA 60106(1396). ICP 5 N.D.
Mereury (Hg) mgiag US EPA 3052{130E). US EPA 601DB{109E) ICP 2 ND.
Hexavalenl Chromium (Cr V1) mgag US EFA 3050A(139E), US ERA T19EA(1382) UV 1 H.D.
FElame Retardants-PBE=/PEOES
Tast ltems unilt Test Mathod MOL Results
Manobromabipheny mgEg US EPA 3540C, GCIMS 5 H.D.
Cibromabiphenyl mgiEg US EPA 3540C, GLIMS 5 H.D.
Tribromabipheny mgiag UE EPA 3540C, GCMS 5 H.D.
Tetrabromobiphenyl e US EPA 3540C, GCIMS 5 H.D.
Pentabromatiphenyl mgig US EDA 35400, BOMS 5 K.D.
Haxabramoolphanyl maEg U3 EDA 35400, GLMS 5 KD
Heptabromobipheny oy US EPA 3540C, GO/MS 5 N.D.
Octabramabiphenyl mgg US EPA 3540C, GCIME 5 K.D.
Monabromobiphenyl b US EPA 3540C, GLIMS 5 N.D.
Decabramaobiphanyl mg/Eg US EPA 3540C, GCMS 5 N.D.
Manobromaomphenyl emer mgag US EPA 3540C, GLIMS 5 K.D.
Cioromadiphenyl ather mgisg US EPA 3540C, GCME 5 H.D.
Tribramomphanyl sther mgiag LIS EDA 3540C, GOME 5 N.D.
Tetrabramodiphanyl ther mgeg LS EPA 3540C, GOMS 5 N.D.
Sentabromogiphenyl sther mgiag US ERA 354DC, BCIMS 5 ND.
Hexabramodipnanyl elher myEg US EPA 3540C, GLIMS 5 K.D.
Heptabromaodiphenyl eshar ey US EPA 3540C, GCMS 5 N.D.
Cctabramodiphenyl elner mgg US EPA 354DC, GLIMS 5 H.D.
Naonabremadiphenyl ether mgisg US EPA 3540C, GC/MS 5 H.D.
Decabramodipnanyl ether maieg US EFA 3540C, GCMS 5 N.D.
NOTE: (1) N.D. = Mot detected.(<MDL)
[2imgikg = ppm

{3) MDL = Method Detection Limit

(4 - = Mo regulation

{51"" = QuaMative analysis (Mo Uni)

(81 Mepative = Undetectabls | Positive = Detectable

e e e iy O Cospey s En Srews Sesiuen o Bwrs i seeiad e Sraie 61 e e b o e mcoemen o seaieeLn | Ao 8 dwsn e e femscss o
LNy, e w0 S e Deese, Aby bedw W Gsimd 8 Sliee BE Wil cedeisl DEwe b e Comped Mslag @ Be D 0 D e sy sl w0e D W 6
CheTE ik, 7T AF. T Cavgi isw HpSsbET (1 B8 Sk e S e doe bl eass pEDe B 6 NESaTen TEw seeliey o Bw (g e SAREEN wsw O Gt s Ay
St e, TNy W PR S W cn 7 e o DS dRE B e wel ST Sy G praasd i5 B Nde e 1 B e Ui elewis i e el S S
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9.1 Carrier(3/3)

SGS

Test Report NoO. Fsa0501LF-CTSAYAMT-28055R1

Issued Date: December 17, 2007 Pags 3 of 3

Picture of Sample as Received:
Sample Color :

(1) N.O. = Mot detected.{<MDL}
(2} mglkg = ppm

 Epg e

{3} MDL = Method Detecton Limit

141 - = Mo regulaton

{5) " = QuaHative analysis (Mo Una)
181 Mepgative = Undetectable | Positive = Detectable
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9.2 Sheet Metal(1/4)

SGS

Test Report No. resosoiLr-cTsavaor.2s0es lssued Date:  Movember 14,2007  Page 1of4
Toj  TAIMAN STAINLESS STEEL CO., LTD

603 Seonggok-dong

Danwon-gu

Ansan-city

GYEONGGI-DO

Korea

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

Prdduct Name : STS301
SG5 File No. + AYAD7-25043
Regeived Date + November 08, 2007

Tast Performing Date : November 08, 2007

Test Performed : SGS Testing Korea tested the sample(s) selected by applicant with following results
Test Rosults : For further details, please refer to following pags(s)
Buyer{s) : LG, SAMSUNG

8GS Testing Korea Co. Ltd.

Pluto Kim
| Monst Jeong J '\J:‘U =
! Billy Oh / Testing Person

| Jeff Jang / Chemical Lab Mar

ﬁmdx@qumwhcmmmwmmsnm|md&mbummwmam*mnmwmumun

. > i i ww.sgacoan  Attension 5 dimen

jr:‘:wnmne:;asmny, nmmmhnm;;\mmuunwmm Unigss ctherwise sisied the resufls shown in ts les! report refer onty In tha sampls {s) fesied
docunait can reprod) mxcepl in hdl, wihou! prar approval of the Company. Any unsuthorized sBerston, o toisification of |ho conton of af this

ropon iz riantul fulleat mbani of the o, m. Ea
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Description

UM100C Antenna Product Specification

Customer

UT Starcom

Date

January 17, 2008 | 1.0

Rev Reference

9.2 Sheet Metal(2/4)

SGS

Test Report NO. rssosoirF-cTsAYA07-28043 lssued Date: November 14,2007  Page 2 of 4

Bampls No. : AYADT-25043.001

Sample Dascription : STS301

Stylefitem No. : NAA

Comments + Material is stainless steal.
Tost itams Unit Yoot Mothod MDL Resuits
Cadmium (Cd) mg/kg US EPA 3052(1886), US EPA 60108(1998), ICP 0.5 N.D.
Lead (Pb) mafka US EPA 3052(1906), US EPA 80108(1998), ICP 5 N.D.
Mercury (Hg) mgfka US EPA 3052(1908), US EPA 60108(1888), ICP 2 N.D.
Hexavalent Chromium (Cr Vi) mafkg US EPA 308DA(1996), US EPA 7106A(1862), UV 1 ND.

(T D G
Teol liame Unlt Teat Method MDL Roauts
Monobromobiptenyl mafg US EPA 3540C, GC/MS [ N.D.
Dibromobiphenyl mgig US EPA 3540C, GCAMS 5 N.D.
Tribromabiphanyl mafia US EPA 3540C, GC/MS 5 N.D.
Tetrabromobiphenyl mghg US EPA 3540C. GC/MS 5 N.D.
Paniabromoblphanyl mglkg US EPA 3540C, GCMS 5 N.D.
Hexatromobiphamd mgikg US EPA 3540C, GCMS 5 N.D.
Heplabromobipheny mgkg US EPA 3540C, GCIMS 5 N.D,
Ociabromobiphenyi mg/kg US EPA 3540C, GCIMS 5 N.D.
! malkg US EPA 3540C, GC/MS 5 N.D.
Decabromobiphenyl mgikg US EPA 3540C, GCIMS 5 ND.
Monabromediphenyl ether mafkg US EPA 3540C, GO/MS 5 N.D.
Dibromodiphenyi ether mgfg US EPA 3840C, GCIMS 5 ND.
Tribromodiphenyl ether mgfkg US EPA 3540C, GCIMS 5 N.D.
Tetrabromodiphenyl ether makg US EPA 3540C, GC/MS 5 N.D.
Pentabromodiphenyl ethar ma/kg US EPA 3540C, GCIMS H N.D.
Hexabromodiphenyl ether mgikg US EPA 3540C, GC/MS 3 N.D.
Heplabromodiphsnyl sther mgfkg US EPA 3540C, GCIMIS ] N.D.
& ather maikg US EPA 3540C, GC/MS 5 N.D.
Nonabromodiphenyl ether maka US EPA 3540C, GC/MS 5 N.D.
Decabromodipheryl ether mgikg US EPA 3540C, GC/MS 5 N.D.
NOTE: (1) N.D. = Not detected.(<MDL)

This docment is Esved by the Company subject lo iis Gonernl Condtons of Service printed ovedoaf or aveilebs on requast end scosesible st wawsgacom  Allanbion is drawn
to tha limistions of Rabilily, indemnification end jurisdictiona) issues defined thersin.  Unless oihorwise sialed the resulls Snown 0 TEs to3 Fepon refer only io e sample (=) lssted
This decumntni eannot ba meproducnd cmep! i ful, without prier approval of the Company. Any unauthorized ofersiion, forgery o falsification of fhe conten! o mppaarence of s

reper 8 ik this hutheest soctont of the low.

{2) mafkg = ppm

{3) MDL = Method Detection Limit
{4) - = No regulalion

{5) "™ = Qualitative analysis (No Unit)

(8) Negative = Undstectable / Positive = Detectable

FO52 Varsion2
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UT Starcom January 17, 2008 | 1.0

9.2 Sheet Metal(3/4)

SGS

Test Report No. resoso1LF-CTSAYADT-25043 lssued Date: Movember 14,2007  Page 3 of 4
Picture of Sample as Recelved:
Sample Color : Silver

NOTE: (1) N.D. = Not detected (<MDL)
(2) maikg = ppm
(3) MDL = Method Detection Limit
(4) - = No regulation
(5} ™ = Qualitative analysis (No Unit)
(6) Negativs = Undetectable / Positive = Detectable

This documan & issusd by tha Company eubject lo ilz Genersl Condlions of Servieh printed overlesf or svellehio on request Bnd mccessibls ol wwwsgscom ANention i drown
0 the Emitations. of lisbilty, indemnification and |unsdiclional issuss defired theren.  Unless ctherwisn stated e meslls shown In this test reporl refor only to U asmpo (s) helod.
This documant cannol be repmduced except i full withou! pricr appeoval of the Company. Asy ursuthorzed sharsson, forpery o falsification of the content o eppessance of this
report s enlewlul and ofiendors may bo prosecubed fo the fuBsst exen of the ko v
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9.2 Sheet Metal(4/4)

SGS

Test Report No. reaosoiLr-cTsavAo7-25043 Issued Date: November 14,2007  Page 4of 4

Flow Chart of Digestion

(EPA 3052 for Cd, Pb)

[ Cutting/Preparation l

|

I Sample Measurement (0.2g) —|

| Add HNOG: + HCI {+ H202) |

|
| 1

I Milcrowave Digestion I | Resldue l
!
I Fiitering & Rinsing I :RnF' :::hn::n
| ]
i
| ICP-AES I
DAIT.h

The samples were dissolved tolally by pre-conditioning method according to above flow chart.
Operator Dami Yeom

Section Chief  Jeff Jang

*** End ™

NOTE: (1) N.D. = Not detected.(<sMDL)
(2) mg/kg = ppm
(3) MDL = Method Detection Limit
{4) - = No regulation
(5) ** = Qualitative analysis (Ne Unit)
(B) Megative = Undetactable / Positive = Detectable

This documen |8 ssued by Uw Company subject o s Genersd Condhions of Service printed ovaroel or EvBkabis on requast Gnd acceseiie ol Www Egscom.  Anertion Is drown
ia tha limisions of Esbilty, ndemaifiestion and juradicdionsl mnes defined farsin  Linkaes atherwies steind the medis shown in Sis test open e ondy 18 e senpls () iasted
This dotuman cannol be mproduced except in Rl withowl prier epproval of the Campany wwmmummummawdm
rapoct 15 Lrilawil and oianders mey ba prosecuted ko e fullasl axeni of the law
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