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Product Family: Internal Antenna

Model Name : GTX75

Maker Part No.: 712297.0001 Revision: 1.0

Customer : UTStarcom

Customer Part No. : 7083013106 Revision: 1.0

Purpose

This document is issued by Laird Technologies Korea in confidence, and is not to be reproduced in
whole or in part without the prior written permission of Laird Technologies Korea.

The information contained herein is the property of Laird Technologies Korea, and is intended solely
for contractual use between Laird Technologies Korea and UT Starcom.

The product specification is a complete description of the product only together with the specification
drawing.

Approval History

REV DATE Previous After Reason

1.0 July. 22. 2008 Initial release
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1 GENERAL

1.1 PrRoDUCT DESCRIPTION

Internal PIFA-style antenna consisting of a stamped metal radiator heat-staked to a plastic carrier.

1.2 PART NO.
Laird Technologies Part No. 712297.0001
UTStarcom Part No. 7083013106

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).
1.43  ’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.

a) b) c)

Figure 1-1: a) E»-plane b) E;-plane c) 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

GSM850 PCS1900
X 824 — 849 MHz 1850 — 1910 MHz
RX 869 — 894 MHz 1930 — 1990 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 (PHONE / HANDSET)
2.4.1  Radio Revision
Customer chassis I.D. : GTX75

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:

ANT

0ohm

1pF 12nH

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 freg.”, 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."
Rx Rx / "high freg."

ITTT

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.

Receving _Antenna
- ™~ o
//’ h Transmitting Antenna

=

HiP Flotter

i

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 - UP
GSM850 PCS1900
Electrical Spec. 824 MHz 894MHz 1850 MHz 1990 MHz
(Tx) (Rx) (Tx) (Rx)
VSWR Less than 5.8 : 1 | Less than 4.8 : 1 Less than 3.1 : 1 Less than 3.6 : 1
GSM850 PCS1900
Electrical Spec. 824849 869894 1850~1910 1930~1990
(Tx) (Tx) (Tx) (Rx)
H -7.0 dBi -6.5 dBi -5.5 dBi -5.0 dBi
Avg. gain
R E1 -10.5 dBi -10.0 dBi -8.5 dBi -7.5 dBi
(min)
E2 -10.0 dBi -9.0 dBi -8.0 dBi -7.5 dBi
(Value : More than XX dBi)
GSM850 PCS1900
Test Data 824 MHz 894MHz 1850 MHz 1990 MHz
(Tx) (Rx) (Tx) (Rx)
VSWR 3.4:1 3.8:1 1.7 1 2.2:1
GSM850 PCS1900
Test Data 824~849 869~894 1850~1910 1930~1990
(Tx) (Tx) (Tx) (Rx)
H -5.6 dBi -5.2 dBi -4.0 dBi -3.8 dBi
Avg. gain
. E1 -9.0 dBi -8.8 dBi -7.0 dBi -6.3 dBi
(min)
E2 -8.6 dBi -7.8 dBi -6.7 dBi -6.0 dBi
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ELECTRICAL SPECIFICATION & TEST DATA — DOWN
GSM850 PCS1900
Electrical Spec. 824 MHz 894MHz 1850 MHz 1990 MHz
(Tx) (Rx) (Tx) (Rx)
VSWR Less than 5.0 : 1 | Less than 5.0 : 1 Less than 2.5 : 1 Less than 4.5 : 1
GSM850 PCS1900
Electrical Spec. 824 MHz 894MHz 1850 MHz 1990 MHz
(Tx) (Rx) (Tx) (Rx)
H -6.0 dBi -6.5 dBi -6.5 dBi -7.5 dBi
Avg. gain
R E1 -9.5 dBi -10.0 dBi -8.5 dBi -8.5 dBi
(min)
g2 -10.0 dBi -10.0 dBi -6.5 dBi -6.5 dBi
(Value : More than XX dBi)
GSM850 PCS1900
Test Data 824 MHz 894MHz 1850 MHz 1990 MHz
(Tx) (Rx) (Tx) (Rx)
VSWR 2.9:1 411 1.2:1 2.9:1
GSM850 PCS1900
Test Data 824 MHz 894MHz 1850 MHz 1990 MHz
(Tx) (Rx) (Tx) (Rx)
H -4.8 dBi -4.9 dBi -5.0 dBi -6.4 dBi
Avg. gain
E1 -8.3 dBi -8.8 dBi -6.8 dBi -6.7 dBi
E2 -8.4 dBi -8.2 dBi -4.9 dBi -5.2 dBi
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Radiation Pattern
-35.00
Theta

Layer Matvale | Position | Minval.. | Position | Beam.. | average | Standar.. | Marker1pos | Marker1val. | Marker 2pos | Marker 2 val.. |

g24[MHz) 345 dB 50,00 deg FAZAE -METD . ? K] 653

B43(MHz) -200d8 B2 86 deg -B08 dB 174.23d. -3.03 dBE 336

294[MHz) -3E5dE 2857 deg -439dE 1PRISd. IWTed. 522dB 612

1260[MHzZ] -1.25dB ME.57 deq T4dE -Ar16d.. -397dB 482

1320{MHzZ] -0.06 d& 15429 deq 583 dB -AT06d. - -360dE 444

1990(MHz) 0.254B 15142 deg MAZdE -9429d. - -381dB 464

5.00

-35.00
db Theta

Layer | Marualve | Position | Minval.. | Position | Beam.. | Average | Standar.. | Marker1pos | Markertual., | Marker2pos | Marker2 val.. |
24{MHz) 525 dB 1143 deg AFEdE 74284, BA04d.  -B9EdE 986

S43[1Hz) -2814B 14.29 deg MEEdE 74284, B4E4d. -GE9dE 778

384{1Hz) -4.04 dB 357 deg {93TdE  0563d. BlTideq -B77dE 986

1550(MHz) 0.03 B 160100 deg 7F5ZAE Gld3deg - 703 dB 785

1920MHz) 022 B 162,86 deg 2B 4B5Ed. 624 dB 707

1990(MHz) 150 4B 162.96 deg NEGAE 1423 e 633 dB 718




La' rd Confidential Page

e PRODUCT SPECIFICATIONS 13 of (42)

Specification No. Description

2008-B4-015 Antenna Product Specification
Customer Date Rev Reference
UTStarcom July.22.2008 [1.0

-35.00
Fhi
o
Laer | Manvalue | Position | Minval.. | Position | Beam.. | Average | Standar... Markers | Markerval.. | Marker 2pos | Marker 2 val... |
B24[PHz) 434 d8 24370deg  -593dE MOGdeg 8596d. -GE4dE 953
243(MHz) -legde 229EE deg [aFede 12246d. 26424, -BERdE (323 - -
B34[MHz) 416 dB 28688 deg SEITAE 18564 d 8627 d. -TITdB [
1850(MHe) 016 4B W094deg  -BIAE P4ITd. BTFIA.  -6T3dE 752
1920[MHz] -0.45de 20094 deg -19.52dE 1121Edeg E7.924..  -E4DdE Tz

1330{MHz] -7 dB 23630 deg S84 d 1248 d. 14013 d -6.03 dB [3:1
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Radiation Pattern

Theta
Layer | Man value Position | Minval.. | Position | Beam.. | Average | Standar..| Markeripos | Markertval.. | Marker2pos | Marker 2 val..
£24{MHz) 43dE 6256 deg £02dE M2ER. - 476dE 557
B43(MHz) 152 4B H0.00 deg 455dE  7429d. - 247 4B 232 -
B34{MHz) -383dE 2867 deq -7.82 dB TG 33367 -4 34 dE; f.&5
1550[11Hz) A% dE 7.4 deg 3B OTEd. 104304, 437AE 525
1920(11Hz) 138 4B 143 deq 98B M2EE. 12664, 5024E 5.3
1330{MHz) -233dB 7714 deq ME2dE 13143 MAE deq  -6.37dE 726

-35.00
Theta

Layer | Mazvaive | Posiion | Minval. | Posiion | Besm.. | Average | stand ;R| Warker 1pos | Marker fual. | Marker2 pos | Marker2val. |
24{MHz) 432 dE T423deq  -WEIAE 85634 3318 Q18
248(MHz) -281dB B57 deg SBAOTAE  8EER. BETEA. -EE0AE 738
34MHz) 424 dB 286 deg 1B W43dey FTEBd.  -8.53dE 872
18E0[MHz) 337 4B 160.00 deg JB83dB  100.03d 682 0B 768
19201Hz) -181dB -20.00 deg NEdE  Bliddey [6463d. -EEIdE 751
1a0{Hz) 375 4B -25.71deg MO3dE $283d..  72Gldeg  -G.EGE 758
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-35.00
Phi

Layer | Masvalue | Position | Minval. | Position | Beam.. | Average | Standar.| Markeripos | Markerival. | Marker 2pos | Marker2val. |
24{MHz) 4234 29956deg  -2297d. N28deg 8361deg -G44dE .30 -

243[MHz) 162 de 226.22 deq -20E3d.. M28deg 2517 deg BTF1dE E.51

34 [MHz) -413 dB 28687 deq -2346 d. MoEdeg 8427d -823dB 404

B50MHe) 08048 W375deq  -EI0E 18000, FOM4d.  489dE 552

1920(MHz) 0334 200.94 deq -ERIdE MZE2d.  TV162deg -4.81dE 5.69

1330[MHz) -0.7EdE 29512 deg -Z037d.. 104.06d. E342d. -525dE B.03
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3 ELECTRICAL 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 DROP TEST
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
3 times drop per every each 6sides from 1.5m heights on to a steel plate.

00 o
(0o of
0 o 0L

1.5M

Drop

Steel Plate

,500mm

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.

Overlap
1.51mm

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(1.51mm) 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.

422 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 -40C

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.

4.4 HuUMIDITY

4.4.1  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.

4.4.3 Procedure

Set temperature & humidity to +70°C/93%. Keep the temperature & humidity for 48 hours.
and then return to normal temperature & humidity for 2hours.
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45 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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Antenna to be individually placed in compartmentalized plastic tray. All the sizes and quantities

are to be decided.

- 1 Tray = 60 Antennas
1 Box =22 Tray = 1,320 Antennas

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

< Pad

7~ Tray
//" e
-
/.’
7
/’,/
=
7 Pad
Box

Figure 5-1: Packing
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6. SPECIFICATIONS DRAWINGS
No. PART NAME Material Part No. Quantity
1 Carrier PC(HF1023IM) 712405 1
2 Sheet Metal C5210H 712404 1

[Part List]
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Tested By Approved By
Test Report .
)~ =7
1. Test Summary Date : 22-Jul-08
Report No 2008-B4-TR015 Test Date 7118 ~ 7/22 Tested By Kisu Byun
Test Purpose Qualification for GTX-75, Internal Antenna
Model GTX-75 Type Internal Antenna  |Customer UTstarcom
Test Category M Electrical Hl Mechanical M Environmental [JCoating Requirements

Parts Description

1. Carrier : PC HF1023IM (G4698)

2. Sheet Metal : C5210 H 0.15T

3. Ni + Au (Electroplating)

Test Result B ACCEPT O REJECT
2. Test Requirements
No Test Test Method & Conditions Requirements Result Remark
1 DROP TEST See Page 1/8 OK
CONTACT FORCE
2 TEST See Page 2/8 OK
— All tests shall be performed
3 CONTACT See Page 3/8 according to test conditions as OK
RESTITUTION TEST provided by antenna specifications.
4 :Ig:li_ TEMPERATURE See Page 4/8 OK
— There shall be no visual
LOW TEMPERATURE de_terloratlon, and unproken
5 See Page 5/8 without any deformation. OK
TEST
— No appreciable degradation
6 HUMIDITY TEST See Page 6/8 pre / post electrical performance. oK
7 SALT SPRAY TEST  [See Page 7/8 OK
THERMAL SHOCK
8 TEST See Page 8/8 OK

3. Remark
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2008-B4-015 Antenna Product Specification
Customer Date Rev Reference
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TEST RESULT Page 1/8
1. Drop Test
1) Test Requirements
Test Test Method & Conditions Requirements
@ Alltests shall be performed according to test
o - 1on s e oo
DROP TEST @ Weight : 134.89 - . :
@ Cycle - 3Cycle (Total 18 Times) unbroken without any deformation.
' @ No Appreciable Degradation Pre / Post Electrical
Performance
Equipment Drop Tester
2) Test Result
- Slide Down
Before (VSWR) After (VSWR) Result
No Sample Slide Down Slide Down
824Mhz | 894Mhz | 1850Mhz | 1990Mhz | 824Mhz | 894Mhz | 1850Mhz | 1990M hz . .
Visual Electrical
Less than 5.0 5.0 25 45 5.0 5.0 25 45
X1 3.2316 3.8586 1.2081 3.0015 3.3728 3.8815 1.1796 2.9757 OK OK
X2 2.9778 4.2049 1.2009 2.9957 2.9384 3.8544 1.2239 2.8743 OK OK
1 X3 2.9582 3.9024 1.2260 2.8684 2.7972 4.2986 1.1740 29132 OK OK
X4 2.9309 3.8704 1.1718 2.8872 3.0208 3.8164 1.1573 2.9356 OK OK
X5 3.2199 4.0551 1.1710 2.9597 2.8853 4.0088 1.1972 2.9237 OK OK
uUsL 5.0 5.0 25 45 5.0 5.0 25 45
LSL
X 3.064 3.978 1.196 2.943 3.003 3.972 1.186 2.925
Max 3.232 4.205 1.226 3.002 3.373 4.299 1.224 2.976
Min 2.931 3.859 1.171 2.868 2.797 3.816 1.157 2.874
R 0.301 0.346 0.055 0.133 0.576 0.482 0.067 0.101
StDev 0.149 0.149 0.024 0.062 0.222 0.196 0.025 0.037
- Slide Up
Before (VSWR) After (VSWR)
- - Result
No Sample Slide Up Slide Up
824Mhz | 894Mhz | 1850Mhz | 1990Mhz | 824Mhz | 894Mhz | 1850Mhz | 1990M hz . .
Visual Electrical
Less than 5.8 4.8 3.1 3.6 5.8 4.8 3.1 3.6
X1 3.4966 3.6561 1.6999 2.2110 3.2404 3.6491 1.7023 2.1442 OK OK
X2 3.2840 3.6860 1.7194 2.1236 3.7584 3.4520 1.7011 2.1132 OK OK
1 X3 3.6679 3.4390 1.7195 2.1018 3.5486 3.6050 1.6852 2.1917 OK OK
X4 3.3683 3.3857 1.6837 2.0943 3.4883 3.5923 1.6884 2.2189 OK OK
X5 3.4332 3.5738 1.6914 2.2028 3.7057 3.3943 1.6956 2.1898 OK OK
usL 5.8 4.8 3.1 3.6 5.8 4.8 31 3.6
LSL
X 3.450 3.548 1.703 2.147 3.548 3.539 1.695 2172
Max 3.668 3.686 1.720 2211 3.758 3.649 1.702 2219
Min 3.284 3.386 1.684 2.094 3.240 3.394 1.685 2.113
R 0.384 0.300 0.036 0.117 0.518 0.255 0.017 0.106
StDev 0.145 0.132 0.016 0.056 0.205 0.109 0.008 0.042
Bl ACCEPT 1 REJECT
3) Remark
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Customer Date Rev Reference
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TEST RESULT

Page 2/8

2. Contact Force Test

1) Test Requirements

3) Remark

Test Test Method & Conditions Requirements
@ All tests shall be performed according to test
@ e sl 150 e et
CONTACT FORCE TEST @ press on the top contact point to the height of PCB ) . '
contact area unbroken without any deformation.
' @ 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 204 202 204 205 205
Data 250gf + 1500f
Contact B 205 202 198 196 202
Overlap 1.51mm
Visual OK OK OK OK OK
Result OK OK OK OK OK
B ACCEPT [J REJECT
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TEST RESULT Page 3/8
3. Contact Restitution Test
1) Test Requirements
Test Test Method & Conditions Requirements
@ All tests shall be performed according to test
conditions as provided by antenna specifications.
CONTACT RESTITUTION | @ Cycle : 500 Times @ There shall be no visual deterioration, and
TEST @ Deformation is not more than 20% unbroken without any deformation.
@ No Appreciable Degradation Pre / Post Electrical
Performance
Equipment Contact Force Tester
2) Test Result
Inspection 1 2 3 4 5 Remark
Contact Position Contact A | Contact B | Contact A | Contact B | Contact A | Contact B | Contact A | Contact B | Contact A | Contact B
Before 1.50 1.53 1.50 1.55 1.45 151 1.49 1.46 1.49 151
After (500 Times) 1.24 1.29 1.33 141 1.30 1.36 1.23 1.28 1.24 131
- Overlap
] ] 1.51mm
Deformation Ratio 17.3% 15.7% 11.3% 9.0% 10.3% 9.9% 17.4% 12.3% 16.8% 13.2%
Visual OK OK OK OK OK
Result OK OK OK OK OK
B ACCEPT 0 REJECT
3) Remark
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TEST RESULT Page 418
4. High Temperature Test
1) Test Requirements
Test Test Method & Conditions Requirements
@ Alltests shall be performed according to test
@ Temperature : +70C conditions as provided by antenna specifications.
HIGH TEMPERATURE TEST @ Times : 48 hours. N ..Thgre shall b_e no visual det_erloratlon, corrosion,
@ And then return to normal temperature & humidity |oxidation cracking or deformation.
for 2hours. @ No Appreciable Degradation Pre / Post Electrical
Performance
Equipment High Temperature Chamber
2) Test Result
- Slide Down
Before (VSWR) After (VSWR) Result
No Sample Slide Down Slide Down
824Mhz | 894Mhz | 1850Mhz | 1990Mhz | 824Mhz | 894Mhz | 1850Mhz | 1990Mhz . .
Visual Electrical
Less than 5.0 5.0 25 45 5.0 5.0 2.5 45
X1 2.7660 4.1207 1.2577 2.8917 2.8375 4.0240 1.2009 2.9380 OK OK
X2 2.7893 3.9176 1.2669 2.9245 3.1846 3.8915 1.2041 2.9909 OK OK
1 X3 3.3391 4.1203 1.2319 2.9357 3.1319 4.1551 1.2490 2.8985 OK OK
X4 2.9901 4.1839 1.1791 2.9289 2.9624 3.9990 1.1820 2.9028 OK OK
X5 2.8338 3.9164 1.2154 2.8967 2.8187 3.8495 1.2142 2.9678 OK OK
usL 5.0 5.0 25 4.5 5.0 5.0 25 4.5
LSL
X 2.944 4.052 1.230 2.916 2.987 3.984 1.210 2.940
Max 3.339 4.184 1.267 2.936 3.185 4.155 1.249 2.991
Min 2.766 3.916 1.179 2.892 2.819 3.850 1.182 2.899
R 0.573 0.268 0.088 0.044 0.366 0.306 0.067 0.092
StDev 0.238 0.126 0.035 0.020 0.167 0.120 0.025 0.040
- Slide Up
Before (VSWR) After (VSWR)
- - Result
No Sample Slide Up Slide Up
824Mhz | 894Mhz | 1850Mhz | 1990Mhz | 824Mhz | 894Mhz | 1850Mhz | 1990M hz . .
Visual Electrical
Less than 5.8 4.8 3.1 3.6 5.8 4.8 3.1 3.6
X1 3.5511 3.6142 1.6972 2.1542 3.1937 3.6012 1.6752 2.0969 OK OK
X2 3.2940 3.4305 1.6763 2.2072 3.7231 3.7404 1.7148 2.2360 OK OK
1 X3 3.0951 3.4689 1.7046 2.0959 3.5822 3.5412 1.7040 2.1313 OK OK
X4 3.7110 3.6067 1.7177 2.1710 3.5614 3.3874 1.6886 21712 OK OK
X5 3.5421 3.7203 1.7064 2.1450 3.5360 3.4275 1.6918 2.2068 OK OK
USL 5.8 4.8 31 3.6 58 4.8 31 3.6
LSL
X 3.439 3.568 1.700 2.155 3.519 3.540 1.695 2.168
Max 3.711 3.720 1.718 2.207 3.723 3.740 1.715 2.236
Min 3.095 3.431 1.676 2.096 3.194 3.387 1.675 2.097
R 0.616 0.290 0.041 0.111 0.529 0.353 0.040 0.139
StDev 0.243 0.118 0.015 0.041 0.196 0.141 0.015 0.056
B ACCEPT ] REJECT
3) Remark
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5. Low Temperature Test
1) Test Requirements
Test Test Method & Conditions Requirements
@ All tests shall be performed according to test
@ Temperature : -40C conditions as provided by antenna specifications.
LOW TEMPERATURE TEST @ Times : 48 hours. - ..Th(?re shall bg no visual detgrloratlon, corrosion,
@ And then return to normal temperature & humidity |oxidation cracking or deformation.
for 2hours. @ No Appreciable Degradation Pre / Post Electrical
Performance
Equipment Low Temperature Chamber
2) Test Result
- Slide Down
Before (VSWR) After (VSWR) Result
No Sample Slide Down Slide Down
824Mhz | 894Mhz | 1850Mhz | 1990Mhz | 824Mhz | 894Mhz | 1850Mhz | 1990M hz . .
Visual Electrical
Less than 5.0 5.0 2.5 45 5.0 5.0 25 45
X1 3.0819 4.0902 1.2409 2.9248 2.9564 4.1414 1.2252 2.9454 OK OK
X2 3.0518 3.9435 1.1949 2.9939 3.2009 4.0125 1.2329 3.0113 OK OK
1 X3 3.2170 3.8942 1.1908 2.9569 2.7512 4.2765 1.2538 3.0071 OK OK
X4 2.9257 4.2133 1.2263 2.9276 3.1137 4.1140 1.2764 2.8684 OK OK
X5 2.9062 4.0756 1.2100 2.9068 2.8370 3.8931 1.2680 2.9343 OK OK
USL 5.0 5.0 25 45 5.0 5.0 25 4.5
LSL
X 3.037 4.043 1.213 2.942 2.972 4.088 1.251 2.953
Max 3.217 4.213 1.241 2.994 3.201 4.277 1.276 3.011
Min 2.906 3.894 1.191 2.907 2.751 3.893 1.225 2.868
R 0.311 0.319 0.050 0.087 0.450 0.383 0.051 0.143
StDev 0.127 0.127 0.021 0.034 0.187 0.144 0.022 0.059
- Slide Up
Before (VSWR) After (VSWR)
- - Result
No Sample Slide Up Slide Up
824Mhz | 894Mhz | 1850Mhz | 1990Mhz | 824Mhz | 894Mhz | 1850Mhz | 1990M hz . .
Visual Electrical
Less than 5.8 4.8 31 3.6 5.8 4.8 3.1 3.6
X1 3.5513 3.6927 1.6841 2.1170 3.5534 3.5190 1.6776 2.1821 OK OK
X2 3.5791 3.5744 1.6958 2.1712 3.5049 3.6806 1.7186 2.2045 OK OK
1 X3 3.2672 3.5277 1.7199 2.1570 3.3980 3.5018 1.7209 2.1246 OK OK
X4 3.3967 3.4238 1.6994 2.1163 3.5464 3.5681 1.6766 2.2275 OK OK
X5 3.8087 3.5882 1.6874 2.1520 3.1719 3.5558 1.7000 2.1594 OK OK
USL 5.8 4.8 3.1 3.6 5.8 4.8 31 3.6
LSL
X 3.521 3.561 1.697 2.143 3.435 3.565 1.699 2.180
Max 3.809 3.693 1.720 2171 3.553 3.681 1.721 2.228
Min 3.267 3.424 1.684 2.116 3.172 3.502 1.677 2.125
R 0.542 0.269 0.036 0.055 0.382 0.179 0.044 0.103
StDev 0.204 0.098 0.014 0.025 0.160 0.070 0.021 0.040
B ACCEPT [0 REJECT
3) Remark
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6. Humidity Test
1) Test Requirements
Test Test Method & Conditions Requirements
@ Temperature : +70C [ ] AI_I Fests shall bg performed according t'o tgst
e conditions as provided by antenna specifications.
® H-um|d|ty 9% @ There shall be no visual deterioration, corrosion
HUMIDITY TEST @ Times : 48 hours. o . . ' '
@ And then return to normal temperature & humidity oxidation crac!(lng or demrm?t'on' .
@ No Appreciable Degradation Pre / Post Electrical
for 2hours.
Performance
Equipment Temperature & Humidity Chamber
2) Test Result
- Slide Down
Before (VSWR) After (VSWR) Result
No Sample Slide Down Slide Down
824Mhz | 894Mhz | 1850Mhz | 1990Mhz | 824Mhz | 894Mhz | 1850Mhz | 1990M hz . .
Visual Electrical
Less than 5.0 5.0 2.5 45 5.0 5.0 25 45
X1 2.8839 3.9838 1.2642 2.8771 2.9493 3.8012 1.2699 2.9364 OK OK
X2 3.2829 3.9085 1.2053 2.9891 2.8449 3.8503 1.2269 2.9235 OK OK
1 X3 3.1204 4.1430 1.1896 3.0088 3.3248 4.0007 1.2323 3.0103 OK OK
X4 3.0922 3.9688 1.1840 2.9537 3.0115 4.2180 1.2664 2.9955 OK OK
X5 3.1016 4.1561 1.2347 2.8808 3.0117 3.7979 1.1964 2.9135 oK OK
USL 5.0 5.0 2.5 4.5 5.0 5.0 25 4.5
LSL
X 3.096 4.032 1.216 2.942 3.028 3.934 1.238 2.956
Max 3.283 4.156 1.264 3.009 3.325 4218 1.270 3.010
Min 2.884 3.909 1.184 2.877 2.845 3.798 1.196 2914
R 0.399 0.248 0.080 0.132 0.480 0.420 0.074 0.097
StDev 0.142 0.111 0.034 0.061 0.179 0.179 0.030 0.044
- Slide Up
Before (VSWR) After (VSWR) Result
No Sample Slide Up Slide Up
824Mhz | 894Mhz | 1850Mhz | 1990Mhz | 824Mhz | 894Mhz | 1850Mhz | 1990M hz ] )
Visual Electrical
Less than 5.8 4.8 3.1 3.6 5.8 4.8 3.1 3.6
X1 3.2270 3.7205 1.7031 2.1449 3.5859 3.5807 1.7045 2.1318 OK OK
X2 3.1656 3.6737 1.6793 2.1413 3.0929 3.5562 1.7065 2.1013 OK OK
1 X3 3.3988 3.7227 1.7102 2.2039 3.1011 3.3700 1.6876 2.1232 OK OK
X4 3.0831 3.3830 1.7118 2.0970 3.2001 3.3693 1.7138 2.2040 OK OK
X5 3.4651 3.7390 1.7084 2.1644 3.3976 3.3812 1.6839 2.1378 OK OK
USL 5.8 4.8 3.1 3.6 5.8 4.8 3.1 3.6
LSL
X 3.268 3.648 1.703 2.150 3.276 3.451 1.699 2.140
Max 3.465 3.739 1.712 2.204 3.586 3.581 1714 2.204
Min 3.083 3.383 1.679 2.097 3.093 3.369 1.684 2.101
R 0.382 0.356 0.033 0.107 0.493 0.211 0.030 0.103
StDev 0.160 0.150 0.013 0.039 0.213 0.107 0.013 0.039
B ACCEPT [0 REJECT
3) Remark
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7. Salt Spray Test
1) Test Requirements
Test Test Method & Conditions Requirements
@ Alltests shall be performed according to test
@ Temperature : +35C conditions as provided by antenna specifications.
SALT SPRAY TEST [ ) Sa}llnlty : NaCl solution 5% by weight. ..Thgre shall b_e no visual detgrloratlon, corrosion,
@ Times : 48 hours. oxidation cracking or deformation.
@ No Appreciable Degradation Pre / Post Electrical
Performance
Equipment Salt Spray Chamber
2) Test Result
- Slide Down
Before (VSWR) After (VSWR) Result
N Sample Slide Down Slide Down
(0]
824Mhz | 894Mhz | 1850Mhz | 1990Mhz | 824Mhz | 894Mhz | 1850Mhz | 1990M hz . .
Visual Electrical
Less than 5.0 5.0 25 45 5.0 5.0 25 4.5
X1 2.8349 3.8953 1.1985 2.9901 3.3661 3.8471 1.1974 2.9421 OK OK
X2 3.0566 4.0448 1.2240 2.9740 3.2247 4.1800 1.2314 2.8838 oK oK
1 X3 3.1874 3.8961 1.2092 2.9680 3.3724 4.1282 1.2096 29118 OK OK
X4 2.9498 4.0199 1.2675 2.9494 3.0726 3.8858 1.2269 2.9579 OK OK
X5 3.1347 4.2415 1.2368 2.9067 3.0398 4.1461 1.1851 2.8682 OK OK
USL 5.0 5.0 25 45 5.0 5.0 25 45
LSL
X 3.033 4.020 1.227 2.958 3.215 4.037 1.210 2913
Max 3.187 4.242 1.268 2.990 3.372 4.180 1.231 2.958
Min 2.835 3.895 1.199 2.907 3.040 3.847 1.185 2.868
R 0.353 0.346 0.069 0.083 0.333 0.333 0.046 0.090
StDev 0.142 0.142 0.027 0.032 0.157 0.158 0.020 0.038
- Slide Up
Before (VSWR) After (VSWR)
- - Result
No Sample Slide Up Slide Up
824Mhz | 894Mhz | 1850Mhz | 1990Mhz | 824Mhz | 894Mhz | 1850Mhz | 1990Mhz . .
Visual Electrical
Less than 5.8 4.8 3.1 3.6 5.8 4.8 3.1 3.6
X1 3.5652 3.4518 1.7075 2.1151 3.8093 3.3709 1.6791 2.1484 oK oK
X2 3.4868 3.7278 1.6812 2.1983 3.5017 3.5548 1.6926 2.1969 OK OK
1 X3 3.1335 3.3791 1.7032 2.2150 3.7413 3.5289 1.7126 2.1275 OK OK
X4 3.2799 3.6837 1.6881 2.1188 3.6891 3.7028 1.6920 2.1680 OK OK
X5 3.6921 3.3884 1.6959 2.1666 3.2103 3.4764 1.6770 2.1433 OK OK
USL 5.8 4.8 3.1 3.6 5.8 4.8 3.1 3.6
LSL
X 3.432 3.526 1.695 2.163 3.590 3.527 1.691 2.157
Max 3.692 3.728 1.708 2.215 3.809 3.703 1.713 2.197
Min 3.134 3.379 1.681 2.115 3.210 3.371 1.677 2.128
R 0.559 0.349 0.026 0.100 0.599 0.332 0.036 0.069
StDev 0.224 0.167 0.011 0.045 0.241 0.121 0.014 0.027
B ACCEPT ] REJECT
3) Remark
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8. Thermal Shock Test
1) Test Requirements
Test Test Method & Conditions Requirements
@ Alltests shall be performed according to test
@ Temperature : -40°C(1hr)/ +857C(1hr) conditions as provided by antenna specifications.
THERMAL SHOCK TEST @ Cycle : 24 Cycle N .. Th_ere shall ?e no visual deFerioration, corrosion,
@ And then return to normal temperature & humidity |oxidation cracking or deformation.
for 2hours. @ No Appreciable Degradation Pre / Post Electrical
Performance
Equipment Thermal Shock Chamber
2) Test Result
- Slide Down
Before (VSWR) After (VSWR) Result
No Sample Slide Down Slide Down
824Mhz | 894Mhz | 1850Mhz | 1990Mhz | 824Mhz | 894Mhz | 1850Mhz | 1990M hz . .
Visual Electrical
Less than 5.0 5.0 25 45 5.0 5.0 25 4.5
X1 3.0520 4.2546 1.2647 2.9933 3.1019 4.1509 1.2087 2.9833 OK OK
X2 3.0147 4.0052 1.2273 2.9900 2.9414 4.1849 1.1800 2.9928 oK oK
1 X3 2.7878 4.1669 1.1908 2.9658 3.3693 4.2427 1.2482 2.9379 OK OK
X4 2.8769 3.9738 1.2491 2.9580 2.7947 4.0479 1.2370 2.8988 OK OK
X5 3.3593 4.1634 1.2399 3.0076 3.0688 3.9040 1.2593 2.9354 OK OK
USL 5.0 5.0 25 45 5.0 5.0 25 45
LSL
X 3.018 4113 1.234 2.983 3.055 4.106 1.227 2.950
Max 3.359 4.255 1.265 3.008 3.369 4.243 1.259 2.993
Min 2.788 3.974 1.191 2.958 2.795 3.904 1.180 2.899
R 0.572 0.281 0.074 0.050 0.575 0.339 0.079 0.094
StDev 0.218 0.119 0.028 0.021 0.213 0.133 0.032 0.038
- Slide Up
Before (VSWR) After (VSWR)
- - Result
No Sample Slide Up Slide Up
824Mhz | 894Mhz | 1850Mhz | 1990Mhz | 824Mhz | 894Mhz | 1850Mhz | 1990Mhz . .
Visual Electrical
Less than 5.8 4.8 3.1 3.6 5.8 4.8 3.1 3.6
X1 3.5205 3.7298 1.6972 2.1753 3.4732 3.4038 1.6959 2.1998 OK OK
X2 3.6168 3.7269 1.7034 2.2124 3.4169 3.6573 1.6947 2.1430 OK OK
1 X3 3.6495 3.5410 1.7123 21723 3.4670 3.7366 1.6872 2.1032 OK OK
X4 3.7869 3.6790 1.6850 2.1498 3.6573 3.7298 1.7205 2.1460 OK OK
X5 3.3262 3.5728 1.7084 2.1745 3.5143 3.3669 1.7149 2.1558 OK OK
USL 5.8 4.8 3.1 3.6 5.8 4.8 3.1 3.6
LSL
X 3.580 3.650 1.701 2177 3.506 3.579 1.703 2.150
Max 3.787 3.730 1.712 2212 3.657 3.737 1.721 2.200
Min 3.326 3.541 1.685 2.150 3.417 3.367 1.687 2.103
R 0.461 0.189 0.027 0.063 0.240 0.370 0.033 0.097
StDev 0.171 0.088 0.011 0.022 0.092 0.180 0.014 0.035
B ACCEPT ] REJECT
3) Remark
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8. DIMENSION MEASURMENT DATA
GTX-75 _ Dimension Measurment Data
Dimension
No. - - - Left | Right - - - - C1Q - -
2 3 6 25 25 26 27 33 34 36 36 39 42
Nominal 1 o | jogs | 110 | 1002 | 1002 | 1670 | 780 | 4655 | 4815 | 716 | 716 | 3400 | 640 | oee| Resul
Print Dim ance
Printtol(+) | 0.2 015 01 05 05 02 02 025 02 05 05 | 025 01
Printtol(-) | 0.2 015 01 05 05 02 0.2 025 02 05 05 | 025 01
instrument [ VM | VM | VM [ VM | VM | VM | VM | VM | VM | VM | ViIM | VIM | VM
1 2755 | 1999 | 110 | 999 | 1004 | 1671 | 786 | 4650 | 4816 | 728 | 7.28 | 3403 | 6.40 OK OK
2 2754 | 1998 | 109 | 1002 | 1005 | 1669 | 794 | 4649 | 4817 | 731 | 733 | 3402 | 643 OK OK
3 2759 | 2003 | 110 | 997 | 1009 | 1667 | 793 | 4649 | 4815 | 724 | 723 | 3402 | 643 OK OK
4 2751 | 1995 | 110 | 996 | 1000 | 1666 | 7.88 | 4651 | 4816 | 725 | 7290 | 3399 | 642 OK OK
5 2754 | 1994 | 109 | 998 | 1019 | 1670 | 792 | 4648 | 4816 | 728 | 734 | 3399 | 643 OK OK
6 2756 | 2000 | 109 | 994 | 1018 | 1666 | 7.90 | 4649 | 4815 [ 727 | 733 | 3399 | 642 OK OK
7 2757 | 1997 | 111 | 1010 | 1007 | 1663 | 7.89 | 4650 | 4816 | 739 | 7.38 | 3400 | 640 OK OK
8 2757 | 1995 | 109 | 1002 | 1005 | 1666 | 792 | 4649 | 4815 [ 733 | 735 | 3399 | 640 OK OK
9 2752 | 2002 | 109 | 998 | 1008 | 1667 | 791 | 4649 | 4815 [ 720 | 726 | 3399 | 643 OK OK
10 2758 | 1994 | 111 | 996 | 1005 | 1669 | 7.90 | 4649 | 4815 [ 730 | 736 | 3400 | 642 OK OK
1 2755 | 1999 | 110 | 1008 | 100 | 1667 | 793 | 4650 | 4816 | 7.33 | 730 | 3401 | 643 OK OK
12 2758 | 2000 | 110 | 1004 | 1012 | 1668 | 7.89 | 4648 | 4816 | 724 | 729 | 3400 | 641 OK OK
13 2755 | 2003 | 110 | 1001 | 1007 | 1669 | 7.87 | 4651 | 4816 | 729 | 734 | 3401 | 641 OK OK
14 2754 | 1996 | 110 | 1000 | 1006 | 1666 | 793 | 4648 | 4816 | 739 | 736 | 3402 | 641 OK OK
15 2755 | 1995 | 109 | 999 | 1013 | 1663 | 790 | 4648 | 4815 [ 731 | 730 | 3400 | 642 OK OK
16 2752 | 1997 | 110 | 1004 | 1007 | 1666 | 7.88 | 4650 | 4817 | 731 | 737 | 3401 | 642 OK OK
17 2751 | 1994 | 109 | 994 | 1014 | 1668 | 791 | 4650 | 4816 | 726 | 726 | 3401 | 642 OK OK
18 2752 | 2000 | 110 | 1009 | 1010 | 1670 | 793 | 4650 | 4816 | 735 | 7.37 | 3400 | 642 OK OK
19 2758 | 1999 | 109 | 995 | 1012 | 1670 | 792 | 4650 | 4816 | 736 | 732 | 3399 | 641 OK OK
20 2758 | 1999 | 110 | 997 | 1017 | 1671 | 7.87 | 4649 | 4815 [ 733 | 738 | 3401 | 642 OK OK
usL 2768 | 2043 | 120 | 1052 | 1052 | 1690 | 800 | 4680 | 4835 | 766 | 7.66 | 3425 | 650
LsL 2728 | 1983 | 100 | 952 | 952 | 1650 | 7.60 | 4630 | 47.95 | 666 | 666 | 3375 | 6.30
Xbar 27551 | 19.980 | 1.097 | 10.002 | 10.094 | 16.687 | 7.909 | 46.499 | 48.158 | 7.306 | 7.322 | 34.004 | 6.416
Max 2759 | 2003 | 111 | 1010 | 1019 | 1671 | 794 | 4651 | 4817 | 739 | 7.38 | 3403 | 643
Min 2751 | 1994 | 109 | 994 | 1000 | 1663 | 7.86 | 4648 | 4815 | 724 | 723 | 3399 | 640
R 008 | 009 | 002 | 016 | 019 | 008 | 008 | 003 | 002 | 015 | 015 | 004 | 003
StDev 0025 | 0029 | 0007 | 0048 | 0050 | 0023 | 0.024 [ 0009 [ 0006 | 0045 | 0.044 | 0012 | 0010
Cpk 170 | 170 | 492 | 333 | 283 | 252 | 135 [ 691 | 1005 | 265 | 256 | 666 | 270
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Specification No. Description
2008-B4-015 Antenna Product Specification
Customer Date Rev Reference
UTStarcom July. 22.2008 | 1.0
9.1 Carrier(1/3) _PC HF1023IM G4698
Test Report MNoO. Fea0501/LF-CTSAYAOT-15227 Issued Date: July 08, 2007 Page 1of 2
To:  CHEIL INDUSTRIES INC.
33z2-2
Gocheon-dong
Uiwang-city
GYECHGGEI-DO 437-T11
Kaorea
The followng merchandise was submitted and identified by the client as ;
Product Name : HF-10231M
555 File No. - BYADT-15227
Received Date - July 03, 2007
Test Perferming Date - July 04, 2007
Test Performed : SG5 Testing Korea tested the sampie|s) selected by appfcant with folowing resuts
Test Results : For further detals, please refer to folowing page(s)

Pluto Kim

Monet Jeang
Eilly Oh | Testing Person

SGS Testing Korea Co. Lid.

T Jurs

Jeff Jang / Chemical Lab Mgr
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Specification No. Description
2008-B4-015 Antenna Product Specification
Customer Date Rev Reference
UTStarcom July. 22.2008 | 1.0
Test Report NO. Fes0s01/LF-CTSAYANT-15227 Issued Date:  July 0B, 2007 Page2of3
Sample No. - AYADT-15227.00
Sample Description : HF-1023M
e Mo.Part No. c WA
Heavy Metals
Tast Rema Uit Taat Mathod MDL Resuita
CadmiumCa) mgkg EN 1122{2001), US EFA 60106(1955). ICF 0.5 h.CL
Laad (Pb) mgka US EFA 30508(1985), US SPA E0108(1926). ICE 5 WO
Mercury (Hg) mgkg US EPA 3052(1596), US EPA 61108{1385), ICP 2 MO
Hexavalent Canamim (7 Y1) makg US ERA 30604(1295), US EFA T156A(1382), LV 1 MO
Flame Retardants-PEBs/PBDES
Tast Rema unit Teat Mathod MDL Resuits
Mansbromabiphenyl mgkg LIS EDA 3E40C, BCMS 5 N.D.
Disromobiphenyl makg LIS EPA 3540C. GCIMS 5 MO
Trioromcbiphanyl maka US EPA 3540C, GCMS 5 M.O.
TetracromoblphEny makg S EPA 350G, BLIMS 5 [T=}
Peniabromatiphenyl ma'kg LS EPA 352400, GL/MS 5 M.OL
Hexatromobiphzny: mgkg LIS EPA 3E540C, BCMS 5 WD
Heplabromebiphanyi mg’kg US EPA 3540C, GLMS 5 WD
Cezabromatiphenyl maka LS EPA 3540C, GOMS 5 N.D.
Nenabromotiphenyl mgrkg LS EPA 35400, BOMS 5 MO
Decaromatiphenyl mgka US EPA 3540C, GLMS 5 N.D.
Monobromagphenyl ether mgkg LS EPA 3540C, GLMS 5 N.D.
Disramediphenyl ether mgkg LS EPA 3540C, GL/MS 5 MO
Trorcmadiphanyt elhar Mg US ERA 3540C, GO/MS 5 MO
Tetrasromadiphenyl sther mgkg US EPA 3540C, GCMS 5 =]
Feriabromospnenyl emner makg US EPA 3540C. GL/MS 5 MO
He=atromodipheryl sther mgkg LIS EPA 3540C, GLMS 5 MO
Hegtabromodiphenyl ether mgkg US EPA 3580C, GLMS 5 MO
Cciabromoniprenyl emner mgRg US ERA 3540C, GOMS 5 MO
Nonabramomphenyl ethar mgkg LS EPA 3540C, GL/MS 5 MO
Decatromodiphenyl ether maka US EPA 3540C, GL/MS 5 WD

NOTE: (1) M.0. = Mot detected. (<MDL)
{21 mag'kg = ppm
(31 MDL = Method Detection Lim?
1 - = Mo regulation
1" = Qlualitative analys's (Mo Unit)
{5 Megative = Undetectable | Postive = Detectable

This decumain! |6 haied By e Compery chde I Oeel CondSons of Seidos ecomable al WD Vwwedsglosmilemm ssd sondlons. = Afedlos & dwd 10 Sie limielon
of lakily, inderniiion and uisdidicn meums defieed Basis key ot holie of is docusent ooadvead Ihal Inkesalos cosfalsed bamen felecs ibe Cosprts dedigs s
ihe tise o B nevedon orly ed withn e i=0e & Clesls sabucions, | asy. The Comoeny's ok mesporaibiity @ o s Clem and fia documesl doms mol exchaise piles io
B Vanssctien bom mwcsisg @ Dein rghis and chipalons under S Swrsecios documests Anp usedSoeed slsalionfcigety of [Eefcalon ol e ot of apossiEnce of
hes ddomzarrmn=l 16 crvmwdcl med o¥eedaers ey b presscoled b ibe bl sl of (he e
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Specification No. Description
2008-B4-015 Antenna Product Specification
Customer Date Rev Reference
UTStarcom July.22.2008 [1.0
9.1 Carrier(3/3)
Test Report NO. Fes0s01/LF-CTSAYANT-15227 Issusd Date:  July 09, 2007 Page 3of3
Picture of Sample as Received:

= Ll

NOTE: (1) M.O. = Not detected (<MDL)
(2) mp'kg = ppm
{3) MDL = Method Detection Lim#
(41 - = Mo regulation
{5) ™ = Qualitative ansfysis (Mo Uni)
{8} Megative = Undetectable / Posiive = Detectable

!

The documsif |8 fued by lhe Compary chder b Qe Condlohs of Seivica wl iy A , usd ol = AMmsios & dewn o e |
du&,|mmmmpuumnh—wmwﬁhﬂudiam-nu.ﬁmwlw-wwmu—wmmuu
It H=d o B baderdon osly eed wilin Be =0 o Chesls issbusSns, l'-l' mwﬂﬂlwmihhmmlﬂwhmmﬁh_h
B GEnsclich Go mmeesisg el el rghs el ol ufslei S Ay alealon feigaty of lelafafon of e coslei! & apseaienis of
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Specification No. Description
2008-B4-015 Antenna Product Specification
Customer Date Rev Reference
UTStarcom July. 22.2008 | 1.0

9.2 Sheet Metal(1/2) C5210 H 0.15T

FiP Tieitiog & Peeimssch esmtie v fiire. ket

TEST REPORT

APPLICANT = MILLENNILM TECH CO.. LTD. REPCAT 40, Tt
SAMPLE AECEIVED DATE - 2007-12-10
TEST STARTED DATE - 2007-12-10
REPCAT ISSUED DATE - 2007-12-14
PAE DR 2

SAMPLE DESCRIPTION : ONE(1) PIECE OF SUBMITTED CUTTING SAID TO BE METAL.

ITEM : C5210 H 0.15T

TEST COMDUCTED @ AS REQUESTED BY THE APPLICANT, FOR DETAILS PLEASE SEE ATTACHED PAGES.

# THE ATTACHED TEST RESULT WAS CONDUCTED WITH 2002/95/EC RoH3(Restriction of the Use of Certain
Hazardous Substences in Elecirical and Electronic Eguipment) REGULATION FOR ELECTACMNIC PRODUCT.

MAMAGER OF THE DEPT. OF EXECUTIVE DIRECTOR
ECO-TESTING CENTER
:ﬁmd Lio e £ilos Tow g5t
YOUM 300, SHIN HOO0-JUNG SHIM

FITI TESTING & RESEARCH [NSTITUTE

3

€-DOCUMENT SERVICE
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Specification No.

Description

2008-B4-015 Antenna Product Specification
Customer Date Rev Reference
UTStarcom July.22.2008 [1.0

9.2 Sheet Metal(2/2)

.Fi@i Eco - Testing Center

B4 Jegi2-dong Dongdasmen-gu, Seoul Norea 130-864
Tol : 48333 19500065 Fae ;o 83-2-2209-E15041

FIl Tititing & Fetsash iswiiog i i ek
REPOAT ND. © KE216-07-01024
PAGE 2R 2
TEST CONDUCTED TEST RESULT
(01) HEAVY METAL'S CONTENT - mg/kg
ELENMENT TEST RESILTS TEST METHCD DETECTION LIMIT
CADMILM (Cd) NOT DETECTED LiSEPA 30608
LEAD (PB) NOT DETECTED USEFA 3082 1.0mg/kg
MERCURY (Hg) NOT DETECTED USEFA 3082
CHAOMILM W1 (Cr W1) NOT DETECTED USEPA 30604 0. 1mgikg

KOTE) WITH REFERENCE TO EACH TEST METHCO FOLLOWED BY ACIDSALKALINE DIGESTION AND MEASURED BY
I

NDUCTIVELY COUPLED PLASMA SPECTROMETRY(ICP) AND LV-V|3 SPECTROMETER.

SANMPLE PHOTO :

€-DOCUMENT SERVICE

s T e
e (D 1 e

mianut wlcmer Lacier 1 wpare agreeTent wn brd man
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Specification No. Description

2008-B4-015 Antenna Product Specification

Customer Date Rev Reference
UTStarcom July. 22.2008 | 1.0

9.3 Ni Plating (1/3) _Ni Solution

Test Report NO. rssoso1/LF-cTSAYA08-01004 Issued Date:  January 16, 2008 Page 1 of 3

To.  KOREA PROTECH CO., LTD.
198! 8Lot, Namdong Industrial complex
432-4, Nonhyun-dong
MNamdong-gu
INCHEON
Korea

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

Product Name + Nickel Solution
SGS File No. : AYAD8-01004
Received Date = January 10, 2008

Test Performing Date : January 11, 2008
Test Performed : SGS Testing Korea tested the sample(s) selected by applicant with following resulis

Test Results : For further details, please refer to following pageis)

SGS Testing Korea Co. Ltd.

Pluto Kim \_Lﬂ
Monet Jeong o- £ '
Billy Oh | Testing Person

Jeff Jang | Chemical Lab Mgr

This doeument s lssued by @m Company under s Geseral Condions of Jervice riewd Ovelial of aidabli O3 requmst Ind acosssivie M DO fwewagcomters and copdonghim  Aletior T drawn b B Beeiiebon ol
Uabisy. |némmmication A gisdcnon Wt enne Barsin Any helar of it dotamant i advised Sl nfrmabion confined bereun eflects e Comgands fiedings st e Gme of I fdserenton coly asd wihie the arm o
Choay o ¥ I Chvin ada Jeapersiuity s o i Clant ad fhs dossmesd doss st tsaoets paries 8 fancadion fm soeching s T nghis s algsens unow S Psssssdon domment. Ay
] serion, mery & alicuion of S ool o sppercs of e decarer u e 3 ofescars may B prescsnd b Be Wi acint of e lave Urlkis ofaibe Mok e s shown i Bia s
xnaptis il it ser azprevat of s Compiny.
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Specification No. Description

2008-B4-015 Antenna Product Specification
Customer Date Rev Reference
UTStarcom

July. 22. 2008 1.0

9.3 Ni Plating (2/3)

SGS

Test Report  Mo. rasosouircrsavassaiom tebisd Dl arary 55, 2008 Prge 3 ol 3
Sarrais b, - BADEL {4007
Sampls Dmacripion - Mokl Solalm
Hem Mo fPart K. M
Hudwy Minin
Tisw! Woave (01N Tasl Nathiod NDL Finmit
Covimium i i) U5 EF DMEETI98A]. U5 EFW G310811866). ICF (13 WD
Loasd (Pt mha US EFA 5319541, US EP4 6340011800, ©F 5 WD
| _Waresny g g LIS EPA TSIV 1GET), IS E P& 53100 100, 19 r | [T1:3
Wesypiani Chromam (T L] U EP 05040 G, LS EPR T10ACH33), LW 1 [T
Elamg Rolprdaniy-PREEFIDCS
T e Undt T Wwiod Lo Rms it
sscbauotistum b UE EFA G, NS B WO
WMM 'Tﬂ'"'l- UE EFA EA00, GONE ] e
ghe T 45 ER% 4G, 0OMS 3 WO
Tl iy oy LES P J00, GOME 6 HOo
Tmiranol phity ] LIS PP 300, GO [ WO
[ Cnrtrocgeen o 115 EFiR 60007, (23ME s T
o ¥ ] LES EFS D50, GLME 5 k1L
| Doitvatmphars rgieg LIS EPA, MG Dol 5 MO
[ gy LS B, 5400 oS § [T
| scabrancbiphety! Tesq 175 EPA D400, GEME 3 MO
|_ Mot sasadin g i [ U R, SE4D0 SOME El HE
Citprupphaept afwt o) L £, J50C, OIS 0 L
Tebrmma S ST gy U5 EFA IR, GLIME £ [T
phamd st L] U EPA JHOC, GLOAS 5 HI
Faniabimanocia bural siter ik LB EFA 35a0C GLME 3 NI
| Fewabrormxd ghurnd st g UG EP# 5540C, OCNE ) [T
teg Wl piter me 115 EPA 0, GLWE 5 WO
| Cocta bbb aitu ] US EPA S540C, GCWE bl L,11]
| Mormbromadiphany athar shid U5 EPA S6806. BOME 8 WO
fwcabromnigteny siter ok L5 EPA 36800, GOWE 5 [
TS (7] AN L SRR [ ML
(2} mgieg = pom
(30 ML = Miihad Detecion Limd
i Mo msguiation
PES ™ = Duabialhve anabos (No Lisk
18} Nsgmive = Uingaisotatie / Posiist = Dunect sl
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Specification No. Description
2008-B4-015 Antenna Product Specification
Customer Date Rev Reference
UTStarcom July.22.2008 [1.0

9.3 Ni Plating (3/3)

SGS

Test Report NO. rassiLr-cTaavAre0108 losssd Db Jounry 96, 3008 Pags 30l

Picture of Zamipie a5 Recoieed:

PAJEED 1) ML = MO delecied [=MIOL)
2] mgkg = ppm
) MM, = Bethod Detection Limit
4] - = Mo ragulatisn
(5 ™ = Cushitadee asalms (Mo Lisi
{5} Mepaiive = Unduseisks / Poaiive = Delecatie
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Specification No. Description
2008-B4-015 Antenna Product Specification
Customer Date Rev Reference
UTStarcom

July. 22. 2008 1.0

9.4 Au Plating (1/2)_Au Solution

Fi@i Eco-Testing Center

TEST REPORT

BUYER'S NAWE

APPLICANT : MTECH PLATING AEPORT NO. T N215-07-01022
SAMPLE RECEIVED DATE * 2007-12-07
TEST STARTED DATE 1 2007-12-07
REPORT |SSUED DATE @ 2007-12-13

* SAMSUNG ELECTRONICS 0. ,LTD.

PAGE 10F2

SAMPLE DESGRIPTION : ONE(1) PIECE OF SUBMITTED CUTTING SAID TO BE SOLUTION.

I TEM * Ay SOLUTION

TEST CONDUCTED : AS REQUESTED BY THE APPLICANT. FOR DETAILS PLEASE SEE ATTACHED PAGES.

# THE ATTACHED TEST RESULT WAS CONOUCTED WITH 2002/95/EC RoHS{Restriction of the Use of Certain
Hazardous Substances In Electrical and Electronic Equipment) REGULATION FOR ELEGTRONIC PRODUCT.

EXECUTIVE DIRECTOR

Lo Ty Shinn,

GER OF THE DEPT. OF
ESTING CENTER

__\ﬁoth) Jea JWM/

YOUN 500, SHIN

WOD=JUNG SHIM
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Specification No. Description
2008-B4-015 Antenna Product Specification
Customer Date Rev Reference
UTStarcom July. 22.2008 |1.0
9.4 Au Plating (2/2)
<]
'FI @! Eco - Testing Center
..... 5 i ~ 1=
LML | EST RESA
Wi E T WE [ETECT|OH LIW
oLy I k_ . N GEFE 3 _
A b T =2 LA
LB-{ W Uy EEAN A5
i by _Lln-.l !

D{GESTIN AMD BEASURED BY




