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1. Approval Check List

Approval Check List

No Date Change Contents Change Cause Rev

1 2009.03.12 ANTENNA  SPECIFICATION A

10

11

12

13

14
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2. Material Certification

Par t Raw Processin
No Raw material |Processing| Finishing EA material g

material Plant
company

1 | CARRIER | PC(141R-701) MOLD - 1 GE SHIN-A -

Etc

2 | PATTERN 5210 PRESS Ni PLATED 1 YENAN YUHAN Precision Co. | —

10

11

12

13

14

15
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3. Technical Specifications

3.1 Electrical Specifications.

— Slide Down
Electrical Spec.
Frequency Range GSM850 / GSM900 DCS / PCS / WCDMA
(MHz) (824~960MHz) (1710~2170MHz)
824 MHz 960 MHz 1710 MHz 2170 MHz
V.S.W.R (Max.)
3.9:1 below 4.3:1 below 5.3:1 below 6.0:1 below
GSM850 GSM900 DCS PCS WCDMA
PEAK GAIN Tx Rx Tx Rx Tx Rx Tx Rx Tx Rx

(Min., E2-Plane) | -8.8 | -7.1 | -6.9 | -7.4 | -19.2 | -14.7 | -13.7 | -12.9 | -12.6 | -13.6
dBi dBi dBi dBi dBi dBi dBi dBi dBi dBi
GSM850 GSM900 DCS PCS WCDMA
AVERAGE GAIN Tx RX Tx Rx Tx Rx Tx Rx Tx Rx
(Min., H-Plane) | -6.0 | -6.5 | -6.7 | =7.7 | -14.2 | -10.4 | -8.4 | -9.6 | -9.6 | -14.4
dBi dBi dBi dBi dBi dBi dBi dBi dBi dBi

— Slide Up
Electrical Spec.
Frequency Range GSM850 / GSM900 DCS / PCS / WCDMA
(MH2) (824~960MHz) (1710~2170MHz)
824 MHz 960 MHz 1710 MHz 2170 MHz
V.S.W.R (Max.)
4.0:1 below 3.7:1 below 5.3:1 below 5.9:1 below
GSM850 GSM900 DCS PCS WCDMA
PEAK GAIN Tx Rx Tx Rx Tx Rx Tx Rx Tx Rx

(Min., E2-Plane) | -5.7 | -4.1 | -3.5 | -3.3 | -20.6 | -13.3 | -13.1 | -14.0 | -13.7 | -15.8
dBi dBi dBi dBi dBi dBi dBi dBi dBi dBi
GSM850 GSM900 DCS PCS WCDMA
AVERAGE GAIN Tx Rx Tx Rx Tx Rx Tx Rx Tx Rx
(Min., H-Plane) | -4.5 | 4.7 | =43 | -4.7 |-13.7| -9.8 | -8.2 | -9.5 | -9.4 | -11.9
dBi dBi dBi dBi dBi dBi dBi dBi dBi dBi

Impedance(Nominal) 50 ohms
Polarization VERTICAL
Radiation Pattern OMNI-DIRECTIONAL
Maximum Power 2W
ace antenna A
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3.2 Mechanical Specifications

Mechanical Spec.
Connector Board contact pin type
Overall length See drawing
Operating Temperature -40TC ~+85 C
Weight About 1.3g (Unit)

3.3 Packing Specifications

Packing Spec.

PRODUCT QUANTITY MATERIAL
(Antenna)
TRAY 1/50EA P.S (0.8t)
TRAY INNER PAD 2/1000EA SW 2 type (B corrugated paper)
CARTON BOX 1000EA/1BOX DW 2 type (AB corrugated paper)
ace antenna A
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4. Test Equipment

The equipment for antenna test is as follows,

¢ Network Analyzer (E5071C) to measure the V.S.W.R., Standing wave
ratio(SWR) and impedance bandwidth of antenna

¢ Standard horn antennas adjustable to the GSM850/GSM900 bands

¢ Standard horn antennas adjustable to the DCS/PCS/WCDMA bands

¢ Anechoic Chamber installed the cables, connectors and equipments for
measurements

¢ Digital Caliper to measure the dimensions

¢ Torgue Driver to measure the torque force of the helix

¢ Push/Pull gauge to measure the pulling forces

¢ Climatic Chamber for environmental tests

ace on’rennGA
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5. Electrical Demands

5.1 V.S.W.R

The V.S.W.R characteristics must be satisfied the electrical demands in the

below table.
Frequency Range GSM850 / GSM900 DCS / PCS / WCDMA
(MHz) (824~960MHz) (1710~2170MHz)
V.SWR 824 MHz 960 MHz 1710 MHz 2170 MHz
(Slide Down) 3.9:1 below 4.3:1 below 5.3:1 below 6.0:1 below
V.SW.R 824 MHz 960 MHz 1710 MHz 2170 MHz
(Slide Up) 4.0:1 below 3.7:1 below 5.3:1 below 5.9:1 below

H/F Flotter

~

Metwork Atakrzer

280, 0mm

ace on’rennoA
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5.2 Radiation Pattern
The radiation pattern must have the omni—directional

GSM850/GSM900/DCS/PCS/WCDMA band.

characteristic in

5.3 Gain
The gain is expressed as dBi. with condition (E2, H-Plane), the minimum

Gain of antenna must be satisfied the electrical demands in the below table.

— Slide Down State

Electrical Spec. BAND
F R
req“fmyz) ande | Gsmss0 | GSM900 DCS PCS WCDMA
PEAK GAIN Tx Rx Tx Rx Tx Rx Tx Rx Tx Rx
(Min., E2-Plane) | 8.8 | 7.1 | -6.9 | -7.4 | -19.2 | -14.7 | -13.7 | -12.9 | -12.6 | -13.6
dBi dBi dBi dBi dBi dBi dBi dBi dBi dBi
AVERAGE GAIN Tx Rx Tx Rx Tx Rx Tx Rx Tx Rx
(I\/Iin., H—-Plane) -6.0 -6.5 -6.7 -7.7 | -14.2 1 -10.4 | -8.4 -9.6 -9.6 | -14.4
dBi dBi dBi dBi dBi dBi dBi dBi dBi dBi
— Slide Up State
Electrical Spec. BAND
Freq”fmyzfa”ge GSM850 | GSM900 DCS PCS WCDMA
PEAK GAIN Tx Rx Tx Rx Tx Rx Tx Rx Tx Rx
(Min.. E2—Plane) | 5.7 | 4.1 | -8.5 | -3.3 | -20.6 | -13.3 | -13.1 [ -14.0 | -13.7 | -15.8
dBi dBi dBi dBi dBi dBi dBi dBi dBi dBi
AVERAGE GAIN Tx Rx Tx Rx Tx Rx Tx Rx Tx Rx
(Min., H-Plane) | ~4.5 | =4.7 | =43 | =47 | -13.7 | -9.8 | 8.2 | 9.5 | -9.4 | -11.9
dBi dBi dBi dBi dBi dBi dBi dBi dBi dBi
ace antenna A
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6. Mechanical Demands

6.1. Contact Pin Force Test
Contact pin of antenna must keep 200g/f £150 in operation distance.
(Operation distance of antenna is same to under drawing.

(PCB overlap : Omm~1.65mm)

—

—

7 15=%0.5

6.2. Contact Pin Resistance Test.
After assemble antenna to test equipment, Contact pins are pressed to
nominal assembly position 500 times. The antenna contact force must satisfy

of (6.1) operation force. (Cycle time: 60 times/min )

6.3 Drop Test
The antenna is attached to the handset. The handset is dropped with the
antenna downward onto a concrete surface at 1.5 m height and 6 plane.
The number of drop is 2 times.
After the test, the original shape shall be possible to restore. The antenna

shall satisfy the electrical demands.

ace on’rennGA
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/.Environmental Demands

7.1 Operation Temperature Test

» Test Al Place the antennas for testing in chamber. The chamber condition
should be as follows: Thours at —20C.

» Final measurements: The antenna shall be visually inspected and
electrically and also mechanically checked as required by products
standard.

» Test B! Place the antennas for testing in chamber. The chamber condition
should be as follows: Thours at 70C.

» Final measurements: The antenna shall be visually inspected and
electrically and also mechanically checked as required by products

standard.

7.2 Temperature Change Test
The object of temperature test is to evaluate the reliability of antenna
component at temperature change.
Test: Temperature cycle is as follows. 2 hours at —40C.
2 hours at +857C.
Temperature increase/decrease time (Temperature change time) is
2 hours. 10 cycles.
Final measurements: The antenna shall be visually inspected and electrically

and mechanically checked as required by products standard.

ace on’rennGA
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7.3 High Humidity Test

Test: Place the antennas for testing in chamber. The chamber condition
should be as follows:  24hours at +55C, Relative humidity is 95%.
Final measurements: The antenna shall be visually inspected and electrically

and also mechanically checked as required by products standard.

7.4 Vibration Test

After assemble antenna to test equipment, Do test in X, Z direction per
Thour as a under spec. The antenna shall be visually inspected and electrically
and mechanically checked as required by products standard. The test must

satisfy to IEC 68—-2-6 spec

ace on’rennGA
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Vibration frequency F=5~55~5Hz(1cycle)
Sweeping Rate 0.5 octave/min
Maximum displacement 1.5mm
Maximum acceleration 24
Crossover Frequency 18.0Hz

7.5 Salt spray Test

Sprayed with the salt spray solution for a period of 96 hours at a temperature
of+357C.

The antenna shall be visually inspected and electrically and mechanically
checked as required by products standard. The test must satisfy to IEC

68-2-11 spec

7.6 Storage temperature Test

After antenna are stored for a period of 96 hours at a temperature of —30 °C
and a relative humidity of 95 %. Stored for a period of 96 hours at a
temperature of +80 °C and a relative humidity of 95 % (total: 192 hour)

The antenna shall be visually inspected and electrically and mechanically

checked as required by products standard.
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8. Antenna data

8.1. Electrical data(V.S.W.R & GAIN)

- V.S.W.R (Slide Down)

il 511 SWR 1.000/ Ref 1.000 [F1 D&1]

1. 00

1 824.00000 mHz |2.8882 | \

2 980, 00000 MHz |3.2711 /

3 1.7L00000 GHz  4.3262 / \
o oaa | 2.1700000 GHZ |4.99%1 I \
10, O \ ,f §

Edit Title Label

IFBW 70 kHz

Stop 2.3 GHz [@81)1

o

Graticule Label

Title Label

ace antennaA
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- V.S.W.R (Slide Up)
Ml 511 swe 1. 000/ ref 1,000 [FL pel]
S T e doooo we 3.0203 / |
2 900, 00000 MHZ 2.6627
3 1.7100000 GHz 4.2724 / \
PR =4 2,1700000 GHZ 4.89%8
10, 0 t /
| I
oo | \; / Data -> Merm
\ / DataMath
/ [ o
..... \ l; f,f"q Equation EdItar...
0 \ ;" s Equation
| / / | OF
4 . \ ;’f ;’r Edit Title Label
' i / ™ Tite Label
\ / Ff OFF
_____ /a Hj / Gratioule Label
l‘. /L?‘ / A
0 \ / Ivert Calor
\\J; /_/ N
:L.cuc} - Y 4
1 Start 700 Mz TFBW 70 kHz Stop 2.3 Gz [
- Matching Circuit Diagram
Antenna
1.5nH
N/C N/C
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- GAIN (with Matching Circuit)

- E2-Plane
> [GSM850 S!|ide Down]

Freq Gavy Gpeak Gmin Dev
—e— 824 MH2 MHz  aBi a8 dey aBi dey a8
249 MHz 1 824 119§ -T75 20 -3245 285 2470
2 849 g0 -BB4 20 <3212 285 2548
69 Mhz 3 @60 953 -G08 20 -3304 285 2605
394 MHz 4 @94 gg7 -582 20 3771 285 3179
e
e
——
- Average Gain  -10.07 dBi
Freq Gavy Gpeak Gmin Dev
—e— §80 MHz MHz dBi dBi degy dBi deg dB
15 MHz 1 880 947 -587 20 3430 285 2844
2 915 943 -5B8 25 3760 285 3191
925 Mtz 3 925 .9gy  -5.83 25 3568 280 2976
960 MHz 4 960 -1g07 -B36 20 -3587 280 2961
e
.
-

—— Average Gain 9.66 dBi

ace on’rennoA
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- [DCS Slide Down]

Freq Gawg Gpeak Gmin Dev
—e— 1710 MHz MHz dBi dBi deg dBi deg aB

1765 MHz 1 1710 -3128 1816 185 22027 a0 111N
2 1785 1624 1281 185 3065 140 18.04
1505 MHz 3 1805 -1g3g -13.86 185 -2665 145 1289
1880 MHz 4 1880 1560 -12.33 180 -21.79 140 946
e
e
-
s
Y
b
|
I
;
r
e Average Gain  -16.92 dBi
Freq Gavg Gpeak Gmin Dev
—e— 1350 MHz MHz dBi dBi deg dBi deg aB

- 1910 Mz 1 1850 1589 -1272 185 -2513 140 12.41

2 1910 1459 -1058 180 -2323 138 1266

1930 MHz 3 1630 1549 -10.80 180 -2548 130 1488

1990 MHz 4 1990 1gqp -11.88 180 -3639 345 2450
e
e
.

e Average Gain  -15.84 dBi

ace on’rennoA
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-> [WCDMA Sl ide Down]

Freq Gavy Gpeak Gmin Dev

—— 1920 MHz MHz aBi dBi deg dbi deg dB

1950 MHz 1 1920 1481 -10.80 180 -23.48 135 1268

2 1930 1775 -11.84 180 -3B50 135 2436

2110 Mz 3 2110 qgF3 -12.63 30 3488 140 2227

2170 MHz 4 2170 gas 1131 3§ 2836 220 1809
e
e
I

N Average Gain  -16.84 dBi

Freq Gawg Gpeak Gmin Dev

—+— 824 MHz Miz  apF aBf dey aff deg aB

249 MHz 1 824 .gag  -473 170 -4678 90 4206

2 249 7 -368 170 3541 90 3173

69 Miz 3 860 5Es 306 18 3148 80 2842

#94 MHz 4 294 .5g1 224 15 3243 40 30010
e
e
I

- Average Gain -6.96 dBi

ace on’rennoA
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-> [GSM900 Slide Upl]

Freq Gawg Gpeak Gmin Dev

—+— 880 MHz MHz  dBF aBF deg dpi deg a8

915 Mitz 1 820 _RqR  -251 18 3152 80 2000

2 815 551 -1.85 20 3441 265 3296

925 MHz 3 975 550 -1.84 15 -3589 285 3405

950 MHz 1 860 _5g98 -236 160 -3B32 260 34.06
e
e
I

o Average Gain  -5.78 dBi
Freq Gavy Gpeak Gmin Dev
—+— 1710 MHz MHz aBi dBi deg dbi deg dB

. 1785 MHZ 1 1710 2376 -19.58 35  -3963 325 20006

2 1785 17827 -1248 45 4085 325  38.38

1505 MHz 3 1805 1747 -12.33 55 -6210 330 4677

1880 MHz 4 1880 g1 -11.44 &0 2776 200 1632
e
e
.

N Average Gain  -17.98 dBi

ace on’rennoA
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- [PCS Slide Upl]

Freq Gawg Gpeak Gmin Dev
—+— 1850 MHz Pz a8 dBi deyg JBf deq aB

1910 MHz 1 1850 a5 1212 &80 3575 305 2363

2 1910 454 -1040 45 -3ZET 120 1237

1930 MHz 3 1930 1579 -1136 45 2455 115 1318

1990 MHz 4 1990 q751 -1297 &0 -34.56 115 21.59
e
e
I

—_— Average Gain - -16.15 dBi
Freq Gawg Gpeak Gmin Dev
—4— 1920 MHz MHz  dBF aBF deg dBi deg a8

- 1950 Wiz 1 1920 1517 -10.76 40 -2383 115 1347

2 1980 1740 -12.68 55 -3822 0 2553

2110 Mhz 3 2110 4775 -1381 326 -3256 120 1875

2170 MHz 4 2170 -9g04 -14.84 30 2737 10 1253
.
e
-

N Average Gain ~ -16.93 dBi

ace on’rennGA
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- H-Plane

-> [GSM850 Slide Down]

0
Freq Gavy Gpeak Gmin Dev
—— §24 MHz MHz aBi dBi deg dbi deg dB
849 Miz 1 824 481 -411 180 -561 280 150
2 @48 503 437 25 -B01 265 163
869 MHz 3 369 se4 -473 20 -6.47 270 174
394 MHz 4 894 554 -4B7 10 -6.20 105 162
e
/
/
285 / / -
ri/
270 c L i
R
256 Yok
240
N Average Gain -5.22 dBi
180
Freq Gavy Gpeak Gmin Dev
—+— 880 MHz MHz [/21) dBi deg dbi deg [/:]
15 MHz 1 880 -550 -462 20 -B26 265 164
2 815 568 -471 5 658 105 187
925 Miz 3 975 som -485 0 -68T 105 192
960 MHz 4 860 .72 -5B1 0 766 105 204
e
.
-

N Average Gain -5.95 dBi

ace on’rennoA
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- [DCS Slide Down]

Freq Gaug Gpeak Gmin Dev
—4— 17110 MHz Wz aBf dBs deqg ab¥ deg aB

1785 Milz 1 1710 1315 -10.62 85 2265 160 1204

2 1785 gy4 -T.20 275 -20SE 155 13.36

1805 MHz 3 1805 .g43 -BBT 280 -2345 160 1670

1880 MHz 4 1880 -gp1  -3.34 280 -2208 160 1874
I
e
I

— Average Gain  -8.87 dBi
Freq Gavy Gpeak Gmin Dev
—+— 1850 MHz MHz aBi dBi deg dbi deg dB

. 1910 MHz 1 1880 .737 -447 280 -2301 160 18.55

2 1910 595 -336 275 -2347 166 2001

1930 MHz 3 1930 _7pE  -4.57 275 3281 165 2624

1990 MHz 4 1990 .gg4  -B10 280 3367 170 2746
e
e
.

N Average Gain 715 dBi

ace on’rennoA
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-> [WCDMA Sl ide Down]

Freq Gawg Gpeak Gmin Dev
—+— 1920 MHz MHz  dBi dBf deg dBi deg B

1950 Mz 1 1920 G50 -3.89 280 -2768 185 23.60

2 1980 _gg1 -B08 290 -31.75 170 2568

2110 MHz 3 2110 1244 -941 85 -2989 185 2058

2170 MHz 4 2170 9337 -8.72 135 -18.09 20 §.37
.
e
-

— Average Gain  -9.35 dBi

Freq Gavg Gpeak Gmin Dev

—a— 824 MHz WHz  dBl dBi dey aBf deq B

19 MHz 1 824 337 -306 25 <377 265 071

2 840 .348 -312 25 302 265 080

69 MHz 3 869 15 -3.23 25 408 280 085

94 MHz 4 894 .30 -260 10 <362 95 102
e
.
S

S Average Gain -3.39 dBi

ace on’rennoA
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-> [GSM900 Slide Up]
0
Freq Gavg Gpeak Gmin Dev
—+— 880 MHz MHz 0B dpi deg a8l deg a8
/r,/,:,“j,::;x e 315 Wiz 1 230 .37 282 40 367 100 0.86
e 2 95 zof -248 10 36T 95 1.20
925 MHz 3 925 397 -242 10 376 105 134
960 MHz 1 960 .371 -308 0 -460 95 1.4
—
——
‘ —
285 A N 75 .
270 an
285\ N N T e 105
- Average Gain  -3.22 dBi
180
Freq Gawg Gpeak Gmin Dev
—+— 1710 MHz MHz  dBi aBF deg dpi deg aB
— = 1785 MHz 1 1710 1265 -9.44 265 -3456 185 26.12
2 1785 gg4 -585 90 -31.37 170 1552
1805 MHz 3 1805 .gg4 -569 100 -3043 170 2473
1880 MHz 4 1880 -5g8 -2.73 90 -28.37 14 26.64
e
——
—
o Average Gain  -8.43 dBi
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> [PCS Slide Up]

Freq Gavy Gpeak Gmin Dew

—e— 1850 MHz MHz  dBi aBi dey dBf dey a8

1910 MHz 1 1850 .71 -411 95  -3028 15 2618

2 1910 578 -257 90 -3311 10 3054

1930 MHz 3 1930 .oz -367 90 -3261 10 2883

1990 MHz 4 1980 .g47 -4895 90 -3285 175 27.90
e
e
——

- Average Gain  -6.09 dBi

Freq Gawy Gpeak Gmin Dev

—e— 1920 MHz WHz  ded dEF dey dBi deg a8

1980 MHz 1 1020 G35 -308 90 -3582 10 3274

2 1980 .g4n -480 85 -33&0 175 2861

2110 MHz 3 2110 o490 -B56 85 -27.80 180 2143

2170 MHz 4 2170 qpan -669 100 -3365 180 26.96
—
e
——

J— Average Gain -8.64 dBi

ace on’rennGA
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DATE

TYPE

ANTENNA SPECIFICATION

ALADDIN(MAIN)

MODEL

8.2. Antenna Drawing

] f 2 3 4 f 5 f 5
REVISION
No. CHANGE CONTENTS 7 CHANGE CAUSE
D
=T B Te [
W T e rorer gy 5
zk
2
o
T ‘7! 1.15%05
SECTION A-"A"
A
4.00 Y 0.70
= v
C Cv.%Q mo
-] o o~
: e s WAPE
B0 S S A e et - [
™~
\J
Zse 7 46.62 .L
— 48.00
e
B
| 5 CARTON BOX 1/1000 aper )| N/ A A
4 PAD 2/1000 per) N/ A A
3 TRAY 1/50 P.S(0.8t) N/ A A
2 PATTERN 1 5210 (0.15t) Ni PLATED A
1 CARRIER 1 PC (141R-701) BLACK A
No PART No. DESCRIPTION QY MATERIAL REMARKS REV.
A NOTE MATERIAL N/ A DRAW | DESIGN | CHECK | APPRO. [ TITLE _ ,
1. General tolerance : +0.2 FINISH N/ A ANT" ASS'Y
2. Weight : About 1.3g ] Angle | ACE-00015
3. Frequency @ GSM850, GSM90O, DCS, PCS, WCDMA TOLERANCE Decimal g PART No
4. Contact force : 200gf +150gf OWG No. ACE-00015
5. Antenna color : Black SCALE 3/2 | UNIT mm|® 3| MODEL ALADDIN(MAIN) > A3
REVISON | A |SHEET| L4]cP MVE| o< > | Aceantenna
[ 2 3 4 f 5 f 5

AQF70202-02.IR
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8.3. Packing Spec Drawing.

INNER PAD(2EA)

!

j
o

iy
(i,

o

I,

TRAY-i50(20EA)

i
':’0

-

/)
i

/)
///}///////

N
o) LS & W)
LO
= |
Y
9 il
Model
Lot No "
Mobile Antenna
4 o | 9580 KO0 Model: ALADDIN(MAIN)
+ 2| = E0sampled
HE+K
aceqn’rennoA
=0 OIM AP &UZ M QI AR
ace antenna A
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8.4 Reliability Test.
8.5. Environment test report
8.5.1 CARRIER [ 141R-701 ]

Intertek Testing Center
| n tEI‘tEk 340-2, Yongam-fi, Chongryang-myUn.

Ulju-gun, Ulsan, 689-865 Korea
Tel : 052-257-6754, Fax : 052-276-6792

TEST REPORT

Applicapt : GE Plastics Korea
Address : 240-18, Mekhang-Dong. Chungju-5i,
Chungcheongbuk-De, Korea

Page: 1 of 5

Report Mo. UTO7R-0872 Date: Jul. 13, 2007
Sample Dezscription : The following submitted zamplels) said to be:-

Mame/Type of Product - 141R-701

Sample 1D Ma. - UTO7R-DE72

Menufacturer/\Vender - GE Plastics Korea

Sample receivec sJul. 11, 2007

Testing Date SJul 11, 2007 -~ bul. 13, 2007

Testing Laboratory : Intertek Testing Center

Testing Environment : Temperature : 227 Relative Humidity: 51 %
Test Methodis) : Please see the following pagels).

Test Result(s) : Please sce the following pegels).

* Mote 1 : The tast resules pressnted in this report relste coly o the object tested.

* Mote I : This report shall not be reproduced sxcept in full withaut the written approvel of the testing laboratory.

Tested by, Authorized by,
EYLes / Chemist H.W.Yoo / Lab Manager

Intertek Testing Center

This. Tes| Report & miued by the Corgany subgecl 1o e Terms and Condilors al Busineds printed gverleal. Altsrition is driwn 1o e limitstiond of liskslity,
indemnilication and jurisdichonal mdued Ssfined herein Thie Tedt Report shall not be reproduced, excepl n (ull, withoul prear wiltsn condent ol the
Company.
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Intertek Testing Cemter

I ntertEk 340-2, Yongam-i, Chongryang-myun.
Ulju-gun, Uisan, 689-8&5 Korea
Tel : 052-257-6754, Fax : 052-276-6792

TEST REPORT

Page: 2 of 5
Report Mo, UTOFR-0872 Drate: Jul, 13, 2007
Sample ID Mo. - UTO7R-0872
Sample Descripion : 141R-701
Test ltemis Uit Test Method MDL Results
With referenos to B5 EN 1122,
Cadmium (Cd) zs/kg by add digestion and 0.5 M.D
det=rmined by ICP-OES
With reference to US EPA
Lead (Ph) ms/kE 3052, by acid digestion and 5 M.D
determined by |CP-0ES
With reference o LS EPA
Mercury (Hg) mg/kE 3052, by acid digestion and 2 MDD
determined by ICP-OES
Hexavalent Chromium (Cr *) mg/kg dciiﬂﬁﬁ':;gj%ﬁ,ﬂgh . 1 N.D
Polybrominated Biphenyl (FEEs)
Monobromebiphenvl ms/kE 5 M.D
Dipromobipheny nelkiE 5 M.D
Tribromebipheny melky 5 M.D
Tetrabromobipheny agkE With reference to US EPA 5 M.D
Pentabromebiphenyl /e | 3540C, by solient extraction 5 MD
Hexabromobiphenyl mslkE and determined by GCMS 5 MDD
Heptabromobipheny . Analysis 5 D
Octabromebiphenyl mslkg 5 M.D
Monabremebipheny ms/kE 5 N.D
Decabromebiphenyl zs/kg 5 MN.D
Palybrominated Diphenyl Ether (PEDEs)
Monobromedighenyl sther ms/kE 5 M.D
Dicromodiphenyl ether me/kE 5 M.D
Tribromedipheny! ether melkE 5 M.D
Tetrabromedipheny! ether zslkiE With reference to US EPA 5 M.D
Pentabremodiphenyl ether mglke | 3540C, by selvent exiraction 5 MND
Hexabromediphenyl =ther mslkg and determinsd by GC/MS 5 MDD
Heptabromodigheny! ether melkg Analysiz 5 M.D
Octabromodiphenyl sther mg/kg 5 M.D
Monabromodipheny! ether melkE 5 M.D
Decabromediphenyl sther zslkE g MO

Motes :  =s/kE = ppm = parts per million
< = Less than
MN.D = Mot detected { <MDL )
MDL = Method detection limit

Intertek Testing Center

This Test Heporl & msued by the Corpany subgect bo (18 Ferms and Condiors ol Business printed overleal. Adterilion 1 drin 1o the limitsions of listality,
indemmilication and jurisdiceonal ssues defined thereine The Test Report shall not be reproduced, except m ull, withoul por wiilten consent ol he
Company.
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Intertek Testing Cemter

Intertek 340-2, Yongam-1i. Chongryang-myun.
Ulju-gun, Uisan, 689-565 Korea
Tel : 052-257-6734, Fax : 052-276-6792

TEST REPORT
Page: 3 of 5

Report Mo, UTO7R-0872 Daate: Jul. 13, 2007
Sample 1D Ma. - UTO7R-0872
Sample Description - 141R-701

*View of sample as received;-

UTO7R=-0872

y D esio 70 BID

Intertek Testing Center
This Test Report & Bdued by the Company subgect 1o s Terms and Condiliors ol Business printed overleal. Adtérilion is drinwn 1o the limitstions of listality,
indeimdilication snd junisdickonal sdued defined Ferein The Tedt Reporl shall not be reproduced, exdepl n (ull, withosl pier willten comdent al e

Compani.
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Intertek Testing Center

| nterte I( 340-2. Yongam-ri. Chongryang-myun.
Ulju-gun, Uisan, 659-565 Korea
Tel - 052-257-6754, Fax : 052-276-6792

TEST REPORT

Page: 4 of 5
Report Mo, UTO7R-0872 Drate: Jul. 13, 2007
Sample 1D Ma. - UTO7R-0872
Sample Descripiion - 141R-701
d b
|L Flow Chart Of Digestion ( EN 1122 for Cd ) |
: I
g ™y
| Receipt |
b y

< Sample Pregaration >

Sample Measurement

I

et ashing
with H,50,—H,C,

HL;: M50, fume 1
ear dey

e

Total Digesfion ===
_.-o—"""'_'_'_

MO
YES

Analyzed by |CP-OES

** Remarks : The samples were dissohwed totzlly by pre-conditioning method according to above flow chart.

Intertek Testing Center

This Test Report & Bsued by the Company subgect 1o 8 Terms and Condilors ol Business printed overleal. Adtérilion i drinwn 1o the limitstions of listaity,
indeimmilication snd juridickonal sdued defined therein The Tedt Reporl shall not be reproduced, excepl m (ull, withou! piead wilten condent ol the
Compani.
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Intertek Testing Cemter

I I"ItEI'tEI( 340-2, Yongam-ri, Chongryang-myun.
Ulju-gumn, Ulsan, 659-865 Korea
Tel : 052-257-6754, Fax : 052-276-6792

TEST REPORT
Page: 5 of 5

Report Mo. UTO7R-0872 Diate: Jul. 13, 2007

Sample D Ma. - UTOVR-0872
Sample Description - 141R-701

| Flow Chart Of Digestion { EPA 3052 for Cd, Pb)

| Receipt 'I-
}

&=

L Sample Measurament

)

Microwawe Digesbon
with HNG, ¢ HF

Total Digesbon

YES

Anabyzed by KP.OES

** Remarks : The samples were dissolved totzlly by pre-conditioning method according to above flow chart.

Prepared by Eng Yong Les Chemist
Confirmed by Sang Chul Park, Senior Researcher

#*+++ End of Report ****

Intertek Testing Center

This Test Report & Esued by the Company subgect 1o s Terms and Condiliors ol Business printed overleal. Altention is drinwn 1o the limitstiors of listality,
indemmification and jurisdickonal Edues defined therein The Tedt Report shall not be reproduced, eoept n ful, withow pror weilten consent ol e
Company.
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8.5.2 PATTERN [ C520 + Ni PLATED ]

Test Report NO. reo0s01LF-CTSAYARDD-04205 Issued Date;  Februany 19,2008 Page of 4

To:  YEMAN TECHNOLOGY CO., LTD.
Mamdong complex 1458-4L#717-1
Gojan-dong
MHamdong-gu
INCHEOM
Korea

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

Product Name : Brorge CA210 (M) plated
SGS File No. T AYAADD-04295
Received Date : February 16, 2009

Test Performing Date : February 17, 2009
Test Performed + 5GS Testing Korea tested the sample(s) selected by applicant with following results

Test Results : Forfurther details, please refer to following pagets)

5G5S Testing Korea Co. Ltd.
Pluto Kim
Cindy Park MJ ]

Jinee Song! Testing Person

Jeff Jang / Chernical Lab Mgr

TH dccarn U it By 8 Corpary aibped o b sl Condikrd O Sk Pl osihg S0l of it or ol B ) S GRS P RNl PSP MR (L S, BRI 1 Taru ard Comlors G Eaoek DO 3 KR SR P

Bt e 1 e B of LG, ek 2 ke M ddTed e B PO IR G WM TR PR G B T I Rl TR 31 e i O M P arikr ol A b B o O P, s T Corpari ade mpa i W

M IR I B A G PO I [T 0 1 ERURD FOM e JL R R I B W DRI oM. TR i M CIRH b TTO G e B L R R T gl O e GO, B ARab o I, (g of QML of kb Rt o
] Ly

L b abrras s wi oy

FOS2 Wershond
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Test Report NO. F6005011F-CTSAYAAD9-04205 lssued Date:  February 19, 2009 Page 2 of 4
Sample No. + AYAADS-04295.001
Sample Descrption = Brorze C5210 (M) plated
StylettemMo. A
Heawy Metals

Test tems Unit Test Mahod rADOL Reaults
Cacdmium (Cel) makg With reference to IEC §2321:2008, ICP2ES 1:5; M.
Lead (Fb) moky With reference to IEC B2321:2008, ICPL2ES = 240
Mercury (Ho) mopik With reference to IEC B2321:2008, ICPOES 2 M.D.
Hexavalent Chromium (Cr 1) By boiling A% With reference to IEC 62321:2008 0] Megative
water extraction
Elame Retardants PRBBsPBDES

Test tems Unit Test Mathod k0L Results
Monabramaobipherns mopik With reference to IEC 62321:20058, GCMS 5 M.D.
Dibromobiphenyl mokg With reference to |E S 62321;2005, GCMS a MO
Tribromobiphend mafkg With reference to |E C 623212005, GC-MS 5 M.
Tetrabromokiphenyl makag With reference to |E C 623212005, GCMS 5 MO
Perntabromabipheny| moke With reference to |[EC 62321:2005, GCMS 5 M.D.
Hexabromobipheny| mokg With reference to IE S 62321:20058, GCMS a9 MO
Heptakbrom obiphensd mokg With reference to IEC §2321:2008, GCME B MO
Cctabromobi phensd mokg With reference to |E S 62321;2005, GCMS a MO
Monabrom oki pheny mafkg With reference to |E C 623212005, GC-MS 5 M.
Decabromabipheny| moiko With reference to IEC 62321:2005, GCMS 5 M.D.
Monobromodiphensd ether mokg With reference to IEC 62321;2008, GCMS a MO
Dibromodipheny| ether mokg With reference to IE S 62321:2005, GCMS a9 MO
Tribromodiphend ether makg With reference to |E C 6232120058, GCMS 5 M.
Tetrabromodipheny! ether moko With reference to IEC 62321:20058, GCMS 5 M.D.
Pentabromodipheny| ether mokg With reference to IE S §2321:2005, GCMS 5 MO
Hexabromadipheny| ether mopiko With reference to IEC 62321:2005, GCMS 5 M.D.
Heptabrom odiphend ether mokg With reference to IEC 62321:2008, GCMS a MO
Cctabromodiphenyd ether makag With reference to |E C §2321: 2005, GC-MS 5 M.
Monabrom odipheny ether makg With reference to |E C 6232120058, GCMS 5 M.
Decabromadipheny| ether mok With reference to IEC 62321:20058, GCMS 5 M.D.

MOTE: (1) M.D. = Mot detected. (=M DL
(2 malkg = ppm
(3 MDL = method Detection Limit
($) - = Ko regulation
(5 * = Qualitative analysis (ko Unit)
(6 Megsative = Undetectable [ Positive = Detectable

TH Al U Ml B B COMDARY A K W are0] COMKRY O ek AR ] DURIE S Of el OF on e 1 i M IR oM B I, G AR ML e, BRI 10 Tam 3R CoMBORd T FROEAK G 8 il bR AR,
Enmion W -8 1o e Bn of Wb, enobiiks 24 Brikkn W s aaied Pk, O Foier 0 (R 4R Wi T IR on i ke T B CoMEI Y (IR 1 s o e Bemamion ol 0 M el of CRer(d B iond, B B The CoMpRyd 4 0 B ablly W
o O I R M dC RO B0 [Tk G ERUORE

AT 01 M 1 L 4 A L sl 00 14 00 T
LUk T LI 1Pl 2w L P oy (R R 1 1P e 1 A B PR 0 M 11 2.

A W TN B AR W IR0 A THE WA C B R bk TGN 0 B AL U T e Pl O e CoMPEL GR AP MBobM S, gy or OMLike of #e el o

FOS2 Werzlwd
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SGS

Test Report NO. F6005011F-CTSAYARDO- 04205 lssued Date:  February 19,2008 Page 3 of 4

Sample No. . AYAANG-04235 001

Sample Description « Bronze C5210 (M) plated

Styletem No.  MNIA

Halogen C ontents
Test tems Lnit Test Mathod rOL Rezult=
Bromine(Bri mokg BS EM 145522007 | IC 30 MO
hlarinercly Moy BS EN 145822007 |, 1C 30 M.,

Picture of Sample as Received:

MOTE: (1) N.D. = Mot detected (=M DLy
(2 my'ka = ppm
{3 MDOL = Method Detection Limt
(41 - = Mo regulation
(5 ™ = Qualitative analysis (Mo Unit)
(6} Megative = Undetectable f Positive = Detectahle

TH G| M it By B MRy b b G eO] Cd O ke D Ol 0L 08 Tb 1 OF K R 1 i o P OO L IR, o IR (I AWM, WERC 10 T P oM Mo T TRk 10N 8 MMM ke b

Eamir b aDon 10 e Bk o L, IR 0 Brakon W daTd e, £ R O IRt B0 R ITMIRR C d erAr THRCW B oMy (IR 31 B e of b Blamanion cobs d AN B B o CRenia Banciond, K B3 The Coppmss dce mapaubily

MO I BN RN G0N PO B 0N [k K 1 ERUAL e ssbig D R RN I8 RILRS RS F 10RO GO, THS 0k M C RO b THTO i 0 B L ol [ T Dl O R COMEE B AP RRobe Ak, (T4 o QWCIR of ke el o
rn akel,

Ll TR L1001 il 0P 1T 0 0T AT 1 TP 4 A T o 0 BB o

322, Tre O ualley, 5555, Hogyedorg, Dongarrgu, Argarg-A, Cyeongol-do, Koea «31-020
FOS2 Werzhowd S5 Testhg kora Co, Lid, t+EZ (M3 4RO T +E52 (031 308 55 hillp fvww s psboh cods www krsps omigreenksh

MEmbEr of he SHEG000 (S008E GErée de Sl e
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Test Report  N©. F6005011F-CTSAYAADY-04295 lssued Date; February 18,2009 Page 4 of 4

Flow Chart of Digestion for Cd,Pb (IEC-1)

Cutting/Preparation

Sample Meas urement {0.2g)

Add HNOz + HCI (+ H202)

Microwave Digestion

Filtering & Rinsing Residue
ICP-AES
XRF Confirm
DATA
Operatar Dami Yeam
Section Chief  JeffJang
= End e

MNOTE: {13 h.D. = Mot detected (=MDL
(2 mofka = ppm
(& MDL= Method Detection Limit
(4) - = Mo regulation
(5 ** = Qualitative analysis (Mo Linit)
(B) Megative = Undetectable § Positive = Detectable

TH Scsiur U e by & Congund e 0 Ol Codlons o ik pied bdedl IS 08 el OF K ndthe 1 SACMAGHIRILIP IR 114 OF sliel () dicieant, i 10 Tanu 1nd Conlond (7 Tacek Dusieued 3 SOUMLGIMITY CLORSLIEL
8t et ool Mooy nALt #4 Conpnga byl 11 02 e o Pl olor ooy 20 e B0 B of Clnty Bancien, ¥ ry T gy (3 mpo By U
vt i, < T gy ok e eyt e ot g <

a
#4 araz u.lu—qn It
L

Ll b 4110 R0 i 0o I 1T Tl il AR o W 0 LB o T o 0 Wt ol

FOS2 Wershond
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