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2. General Outline

2-1 Applicability

This specification is applicable to Planar Inverted F type Antenna

Module carried in the COMA phone terminal of DCN, UPCS, AWS Band.

2-2 Introduction

The purpose of this document is to establish a design specification
for the antenna product that CAS TELECOM is developing for the A300
wireless handset.

This specification is preliminary.

Any changes or additions to this specification can affect schedule or
cost or the product and should be negotiated between CAS TELECOM
and ACTSCOM before being incorporated into the specification.
Upon agreement of this specification, CAS TELECOM will make no
changes without the written approval from ACTSCOM.

2-3 S| Unit

S| unit will be used, unless any specialities are announced.

cm

MHz

RH
Tx
Rx
PCB
VSWR

Celsius (degrees Centigrade)

Centimeter

Acceleration of gravity = 9.8 m/s2

Mega Hertz

Newton

Watt

Relative Humidity
Transmit Band
Receive Band
Printed Circuit Board

Voltage Standing Wave Ratio
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3. Technical Specifications
3.1 Electrical Specifications.

Frequency Range

Electrical Spec. OCN UPCS AWS
(824 ~ (1850 ~ (1710 ~
894 MHz) 1990 MHz) 2155 MHz)
VSWR (min) 3.2:1 3.9:1 2.9:1
H-plane -2.0dB -3.8dB -5.7dB
Average Gain
) E1-plane -4.7dB -5.0dB -4.5dB
(min)
E2-plane -5.3dB -5.6dB -6.5dB
Input Impedance 50 (Q)
Polarization VERTICAL

Radiation Pattern

OMNI-DIRECTIONAL

Maximum Power

2W

3.2 Mechanical Specification

Carrier Material

PC(HF-10231IM) Black

Dimension

See drawing

Weight

1.869

Radiator Material

SUS 304 1/2H

Operation Temperature

-30 ~ 80 (°C)

Operation Humidity

10 ~ 90 (%)

CAS Telecom Co., Ltd.
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4. Test Equipment

The equipment for antenna test is as follows,

- Network Analyzer (Agilent E5070B) to measure the V.S.W.R.,

Standing wave ratio(SWR) and impedance bandwidth of antenna

— Standard horn antennas adjustable to the CELLULAR bands
— Standard horn antennas adjustable to the PCS bands
— Standard horn antennas adjustable to the AWS bands
— Anechoic Chamber installed the cables, connectors and equipments

for measurements

— Digital Caliper to measure the dimensions

— Push/Pull gauge to measure the pulling forces
— Climatic Chamber for environmental tests

CAS Telecom Co., Ltd.
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5. Electrical Demands

5.1. V.S.W.R

5-1-1. Test Method (Engineering)

The antenna is tested while mounted in the handset. The handset is
set up with a 500hm coaxial cable connected to the 50 Ohm point.
Calibration is done at this 50 Ohm point.
The other end of the 50 Ohm coaxial cable is connected to a network
analyzer.
The handset is positioned on a non—conductive table for free space
measurements.

— Step 1. Connect ANT Port with Cable included Adaptor to Port 1 of
Network Analyzer.

- Step 2. Point out Markers on Network Analyzer Display at DCN /
US-PCS / AWS frequency band.

— Step 3. Inspect V.S.W.R

— Step 4. Measure.

oo0ooooao

RF CABLE

<—TEST JIG
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5-2. Gain and Pattern (Far Field Chamber)

5-2-1. Test Method (Engineering)

The antenna is tested while mounted to the handset.
The antenna is tested in free space in the anechoic chamber.
Radiation patterns are measured at the center of transmit and receive
bands.

— Step 1. Calibrate Chamber System for Gain Measurement Using
Dipole & Horn Antenna.
At the Same Time Set Up Software Program for Chamber System
Control.

— Step 2. Change Over from a Dipole & Horn Antenna to Measuring
Antenna on Target Positioner.

— Step 3. Start a Software Program for Chamber System Control &
Measuring

— Step 4. Measurement Data
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5-2-2. Measurement of Radiation Pattern

Coordinates and Measurement plane at radiation pattern measurement
are defined in below Fig.
Radiation pattern measurement is performed at more than 2 frequencies
including the highest and lowest limit frequency of the band.

LY

Azimuth Plane Elevation 1 Plane Elevation 2 Plang

CAS Telecom Co., Ltd. Page 9
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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.

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
angle D(45°). The number of drop is 3 times.

After the test, the original shape shall be possible to restore. The
antenna shall satisfy the electrical demands.

CAS Telecom Co., Ltd. Page 10
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/. Environmental Demands

7.1 Operation Temperature Test

— Test A : Place the antennas for testing in chamber. The chamber
condition should be as follows: 1hours at -207C.

— 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: 1hours at 70°C.

— 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 +85C.

Temperature increase/decrease time (Temperature change
time) is 2hours. 10 cycles.
Final measurements : The antenna shall be visually inspected and
electrically and mechanically checked as required by products standard.

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.

CAS Telecom Co., Ltd. Page 11
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7.4 Vibration Test

After assemble antenna to test equipment, Do test in X, Z direction

per 1Thour 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

7.5 Salt spray Test

Sprayed with the salt spray solution for a period of 96 hours at a

temperature of+357TC.

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.

CAS Telecom Co., Ltd.
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8. Antenna data

ltem Test Result
DCN UPCS AWS
Frequency Range (824 ~ (1850 ~ (1710 ~
894 MHz) 1990 MHz) 2155 MHz)
VSWR (min) 2.2:1 2.9:1 1.9:1
H-plane 0.5dB -0.1dB -1.7dB
Peak Gain El1-plane -0.6dB 1.0dB 1.0dB
E2-plane 0.2dB 1.1dB 1.3dB
H-plane -0.9dB -2.89dB -4.66dB
Average Gain
] El1-plane -3.73dB -4.08dB -3.55dB
(min)
E2-plane -4.30dB -4.65dB -5.46dB
CAS Telecom Co., Ltd. Page 13
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8.1. Electrical data(V.S.W.R & GAIN)
- V.S.W.R

1 Active ChfTrace 2 Response 3 Stimulus ¢ MkrfAnalysis 5 Instr State

Log Mag

Phase

Group Delay

Smith |

Palar |

Lin Mag

4.000

Real

Imaginary

w

[1 Start 600 MHz TFEIN 70 kHz Stop 3 GHz [T
f 20 1410

- GAIN (with Matching Circuit)

DCN(824MHz)

Angie (deg) AVG
0 15 30 45 60 75 90 | 105 [ 120 | 135 | 150 | 165 | 180 [ 195 | 210 | 225 | 240 | 255 | 270 | 285 | 300 | 315 | 330 | 345
HPlane | -27 | -33 | -39 | 43 | 45 | 47 [ 48 | 48 [ 47 | 44 | -38 | -21 25 |-20 |18 | A7 |18 | -19 |18 |18 | <19 | -18 | -19 | -2Z |-2.86
E1Plane| 165 | 130 | 84 | 58 | 40 | 30 | 27 | 29 | 34 | 66 | 80 |-107 |-163 [-144 [-114 | 7.7 | 40 | 31 | -25 | -25 | -32 | -45 | 66 |-100 | 548
E2Plane| 123 | 112 | 50 | 63 3| 28| 23| 53| 60 |-103]|145]| 182|171 82 | 73|52 21 [ 81927 -39 [-59 85 [125]5.95
r y y ) 4 ™
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DCN(849MHz)

Angle (deq) AVG
0 15 30 45 60 75 90 | 105 [ 120 | 135 | 150 | 165 | 180 | 195 | 210 | 225 [ 240 | 255 | 270 | 285 | 300 | 315 [ 330 | 345
HPlane | 2.4 [ -3.1 -6 | 40 43 [ 45 A6 46 | 46 | 42 | 36 | 28 | 22 | 17 | 18 14 | 1.8 16 | 17 | 16 [ 15 -1.5 -16 | 1.9 | -260
E1Plane| 158 | -127 | 83 | -55 3.8 [ 27 | 24 | 30 3.6 | 61 88 |-M3 |57 [A45 |11 [ 7.2 | 43 | 32 -2.2 23 | -30 43 | 65 -89 | -6.36
E2Plane] -143 | -108 | .77 | 50 =51 -45 46 | 54 | 64 | 96 | 136 |78 | 173 | 103 | 77 | 49 | 24 | 1.8 1.7 24 | .38 | 59 [ 86 |-125 |-5.88
r . . N 4 '
2 Dimentional Test 2 Dimentional Test
10
0 = .
e -u-r-n-i-E-ug
s T A —m—HPlane
- —®—HPlane
285
-0 1
o
] E1Plane
= 70 E1Plane
"
o .20
EZPI %5
ane E2 Plane
-30
a0 P S S S S S S
0 45 90 135 180 235 270 315
Angle, de:
L ngle, deg y L J
Angle{deg) AVG
[1] 15 30 45 60 75 90 105 [ 120 | 135 [ 150 | 165 | 180 | 195 | 210 | 225 | 240 | 255 [ 270 | 285 [ 300 | 315 | 330 | 345
HPlane | 18 | 25 | 31 | 35 | 38 | 40 | 42 | 43 | 22 | 38 | 32 | 24 | 17 | 12 | 08 | 08 | 10 | <11 | <11 | 10 | 08 | 08 | 08 | -12 | -2.06
E1Plane| -153 [ 120 | 77 | 47 | 30 | 21 | 18 | -26 | 35 | 58 | -8.4 |-11.4 | 158 | -140 | -104 | 65 | 41 | 2.8 | 47 | -1 | 24 | 38 | 62 | -99 | 487
E2Plane| -13.9 | 104 | 73 | 54 | 25 | 21 | 22 | €2 | €4 | 03 | 120 | 173 | A7.6 | 102 | 73 | 48 | 22 | 45 | 44 | 19 | 33 | £4 | 84 | 125 | 648
r ™ { N
i i 0
2 Dimentional Test 2 Dimentional Test
10
0 . e B R ]
L - -
LS5 SR —m—HPlane
—m— HPlane
285 T
10 1
[
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"
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Angle deq) AVG
0 15 30 45 60 75 80 105 | 120 | 135 | 150 | 165 | 180 | 195 [ 210 [ 225 | 240 | 255 | 270 | 285 | 300 | 315 | 330 | 345
HPlane | -06 | -1.4 [ -21 -25 | -29 | -31 -3.3 -34 | 233 [ -20 -23 | -14 | -08 00 0.3 03 0.3 0.2 02 0.3 04 05 0.3 00 -0.90
E1Plane| 1414 | -108 | 65 | 34 | 17 | 08 | 06 [ 156 | 25 | 47 | -7.3 |-102 (128 |-123 | 84 | -57 | -32 | -17 | -06 0.6 -12 | -Z6 52 | 82 |-373
E2 Plane] -13.6 g. 53 | 43 | 33 | 31 3.3 | 45 | 58 [ 89 |-131 | 169 | 143 | 86 | 6.0 32 | 1.0 02 0.2 0.5 18 | 40 71 1112 ] 430
r N B
" : 0
2 Dimentional Test 2 Dimentional Test
10
0 ﬁ%@-ﬂ—i—l—.
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a0 M M .
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\ " - J . 180 J
USPCS(1,851MHz)
Angle (deg) AVG
0 15 30 45 60 75 90 105 | 120 | 135 | 150 | 165 | 180 | 195 [ 210 [ 225 | 240 | 255 | 270 | 285 | 300 | 315 | 330 | 345
HPlane | -7.1 8.8 | -6.0 -T.0 -T2 | 73 | 64 48 | -36 | -36 | -50 6.1 -5.3 | 48 47 | -40 =31 -2.7 27 | -32 | 42 | 56 | 62 | 61 |-B.00
EPlane| <7 | 50 [ 43 [ 49 [ 50 | 58 | 71 | 73 [ 71 | 65 | 18 | M3 | 40 | 8% | 0.8 | 42 | 47 | 60 | 53 | 40 | 41 | 38 | 38 | 40 | 472
E2Plane| 52 | 54 | 58 | 74 | 93 [ 108 ] 624 | 38 | 39 | 35 {102 |31 38 | 91 |18 | 76 | 68 | 31 | 27 | 52 | 53 [-100]| 76 | 6.1 | 662
r N ™
. . 0
2 Dimentional Test 2 Dimentional Test
10
0
-8
SN |y =
= o LI bt —=—HPlane —=—HPlane
g N
R.-' S 285 7
-10
o
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"
< 0
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ane E2Plane
-30
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1.0

USPCS(1

,908MHz)

Angle (deg) AVG
0 15 30 45 60 75 90 | 105 | 120 | 135 | 150 | 165 | 180 | 195 | 210 | 225 | 240 [ 255 | 270 | 285 | 300 | 315 | 330 | 345
HPlane| 52 72 | £5 | 58 | -89 | -59 | -50 =37 [ -28 -2.5 -4.1 £5 -7.0 56 | 62 | -50 -36 [ -29 | -26 | -27 [ -33 | 43 | 52 | -54 | 460
E1Plane| 78 | -77 | 528 | 50 -T2 |68 | 82 | £8 [ -T3 | 50 -1.7 96 | 47 [ 7.2 -0.2 -27 | -45 | 40 -7.0 £2 [ &0 -59 | 45 | -58 | -510
E2 Plane| 76 | 77 | 62 |-106 (121 ] -113 | 50 36 | 43 | 47 | £5 | 198 | 48 | 74 -0.2 510 24 | 45 | .25 | 43 [ 82 | 78 |-106 | 54 ]-591
r A 4 ™
. . 0
2Dimentional Test 2 Dimentional Test 345 15
10
o
o .
g = " = By = HFlane —=—HPlane
L ‘g
285 7t
-10
o
z EfPiane 270 \ E1Plane
"
L]
E2p 255 1"
ane E2Plane
-30
40 n P n P n
0 45 80 136 180 235 270 315 195 7
\ Angle, deg J \, 180 J
USPCS(1,931MHz)
Angle (deg) AVG
1] 15 30 45 60 75 90 105 | 120 [ 135 | 150 [ 165 | 180 | 195 | 210 | 225 | 240 | 255 | 270 | 285 [ 300 | 315 | 330 | 345
HPlane | 52 66 | 57 [ -48 | -45 | -51 -43 | -28 | -18 A3 -25 | -44 | 45 | 48 [ 47 | -39 [ -25 | -24 | 23 | -23 | -28 | -35 | 42 | -43 | -3.63
E1Plane| 73 | 76 | 56 | 43 | 66 | 56 | 52 | 67 | 64 | 37 | 11 | 81 | 43 | 57 | 05 | 10 | 41 | 28 | 48 | 68 | 61 | 52 | 48 | 66 | 444
E2Plane| 71 | 86 | 70 | s0 [ 137 [-104 | 43 | 37 | 43 | 37 | 47 | 207 | 46 | 58 | 07 | 45 | 70 | 45 | 23 | 35 | 76 | 7.7 |-13.1 [ 100 ]| 6.33
r ™) s )
. . 0
2 Dimentional Test 2 Dimentional Test
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1.0

USPCS(1,988MHz)

Angle (deqg) AVG
0 15 30 45 60 75 90 105 | 120 | 135 | 150 | 165 | 180 | 195 | 210 | 225 | 240 | 255 [ 270 | 285 | 300 | 315 | 330 | 345
HPlane| 56 | 64 | 41 [ 32 | 38 | 45 | 38 |22 |06 [ 04 [ 10 | 24|28 |30 [ 33 |29 |23 |22 |22 [-25] 31|40 |45 |45 |-289
E1Plane] 44 [ 50 [ 75 [ 53 [ 64 [ 55 [ 56 |94 [ 55 [41 [ 05 [ 71 | 40 |48 [ 10 [-07 [ 26 |[-38 [-28 [ 61 [ 81 [ 48| 635 | -50 [ 408
E2Plane] 42 | 55 | 111 [ o4 [ 206 98 | 36 | 40 | 37 [ 32 [ 31 [ 441 ] 41 | 38 [ 14 | 308 | 30 | 46 | 22 | 30 [ 23 [ 115 ] 130 65 | 486
r ' g '
" " o
2 Dimentional Test 2 Dimentional Test
10
0 )
g T a g g utErm
a = .
--BF Ly - —=—HFlane —=—HPlane
285 7t
10
o
: E1Plane 70 \ E1Plane
"
< 20
£2p1 255 L8
ane E2 Plane
-30
40 P S S S S R
0 45 50 135 180 225 270 315 o o
Angle, de
L ngle, deg y \ 180 J
AWS(1,711MHz)
Angle [0eg] G
0 15 30 45 60 75 90 | 105 | 120 | 135 | 150 [ 165 | 180 | 195 | 210 | 225 | 240 [ 255 | 270 | 285 | 300 | 315 [ 330 | 345
HPlane | 1.7 | 32 | 64 [103 [ 424 | 109 | 60 | 77 | 77 [ 86 | 81 | 56 | 41 | 40 | 44 [ 44 | -39 [ 37 | 36 | 36 | 37 | 37 | 31 [ -20 | 4.86
E1Plane| 62 | 87 | 53 | 38 | 45 | 42 | 17 |26 | 48 | 44 | 45 | 80 | 45 | 95 | 38 | 33 | -35 | 33 | 41 | 29 | 44 | 47 | 28 | -40 | -357
E2Plane] 61 | 55 | 50 [ 50 | 58 [108] 60 [ 84 ] 86 [ 80 ]| .75 [224] 39 [ 65 [ 76 [ 495 | 61 | 46 | 36 [ 26 [ 42 [ 50 | 61 | 67 [ 594
r N " ™ r B
2 Dimentional Test 2 Dimentional Test o
10
0
.\ My gy -
- i - —m=—HPlane —®—HPlane
0 i = 25 i
o A
;“ E1Plane 70 ' E1Plane
T
© .20
.- 255 1
ane E2 Plane
-30
40 P S S S S P
0 45 90 135 180 225 270 315 o o5
Angle, deg
. y \ 180 y
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1.0

AWS(1,752MHz)

Angle (deq) AVG
0 15 30 45 60 75 a0 105 | 120 [ 135 | 150 [ 165 | 180 [ 195 | 210 | 225 | 240 | 255 | 270 | 285 | 300 | 315 | 330 | 345
HPlane| 23 [ 43 [ 83 [121 [ 126 | 106 | 80 | 62 | 55 | 60 | 51 | 48 | 34 |34 | 37 | 37 | 35 | 25 | 36 | 37 | 38 | 38 | -33 [ 23 | 466
E1Plane] 50 [ 52 [ 20 [ 30 [ 14 | 18 | 23 | 41 | 58 | 54 | 36 | 105 | 42 | 86 | 20 | -35 | 38 | 37 | 34 | 31 | 43 | 21 | 22 | 3.8 | -365
E2Plane] 51 [ 46 [ 224 | 52 | 70 |00 ] 80 | 67 | 65 | 598 [ s2 [ 202 36 [ 68 | 55 | 52 | 50 | 34 | 36 | 24 | 44 | 50 | 59 [ 58 |546
r ™ 4 ™
. . o
2 Dimentional Test 2 Dimentional Test
10
]
. oy b g 8 -
] n iR Zala =) —=—HPlane
\ mTum —m— HPlane
n L] 285 T
-10 =
.]/i
@
= EtPlane 770 ' E1 Plane
= ]
=
e
E2p) 255 1
ane E2Plane
-30
40 S S S S SO S WY
0 45 90 135 180 225 270 315 P bt
\ Angle, deg y \ 180 J
AWS(2,111MHz)
Angle (deg) AVG
0 15 30 45 60 75 a0 105 | 120 | 135 | 150 [ 165 | 180 | 195 [ 210 | 225 | 240 | 255 | 270 | 285 | 300 | 315 | 330 [ 345
HPlane | 53 | 72 | 54 [ 58 [ 83 |15 | 115 81 | -51 | -33 | 30 | 36 | 42 | 52 | 68 | &1 | &7 | 83 | -87 [-101 |-108 | 116 [ -11.0 | -89 | 695
E1Plane| 67 | 72 | 67 [ 125 [-113 | 114 93 | 76 | -45 [ 52 | 02 |53 [ 32 [ -34 | 10 | 16 [ 1.0 [ -31 | 42 | 75 | 76 [-103 | -55 | 59 [ 448
E2Plane| $6 [ 87 | 105 | 167 | 7.0 | 121 | 115 | -10.8 | 6.0 77 | 18 | 88 | 2§ | 35 1.3 43 | 50 | 105|987 [ 73 | 78 | 118 [-112 7.8 | 609
r ™ ' A
. . 0
2 Dimentional Test 2 Dimentional Test 25
10
0
L
‘_l ;_/ ..l- —&—HPlane HPlane
- V -
o " A T 285 7
-10 = -,lﬁ—l_g
]
s E1 Plane
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-
o 0
. 255 "
ane E2Plane
-30
40 P T S S S S R R
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A\ Angle, deg J \, 180 J
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1.0

AWS(2,152MHz)

Angle (deq) AVG
0 15 30 45 60 75 20 105 | 120 | 135 | 150 | 165 | 180 | 195 | 210 | 225 | 240 | 255 | 270 | 285 | 300 | 315 | 330 | 345
HPlane | -9.0 7.0 | 60 70 | -101 [ -181 | -244 | 127 | B0 | €5 48 | 5.0 5. 67 [ 88 |-110 (128 | 142|154 | -164 | 172 | 165 | 136 | -11.0 | -8.96
E1Plane| 116 [ 114 | 66 [ 121 [ 148 | 137 | &0 | 70 | 52 | &7 | 14 | 60 | 40 | 42 | 02 | 34 | 19 | 35 | 55 | @3 | 87 | 103 | 75 | 84 | 672
E2Plane] -116 [ 112 131 [ 175 [ 202 | 233 [ 211 [ 11a | 78 [ 92 [ 18 [ 78 [ 37 [ 42 [ 02 | 66 | 64 |14 |-154 131 [131 131 [-142 [123 [ 7.65
r Y 's A
. . 0
2Dimentional Test 2 Dimentional Test
10
0
- g —®—HPlane —=—HPlane
.'. ", . 285 7t
1o — L |
\ | 7
[ A ! “m 3
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i \J
-20 =
c2p1 255 1
ane E2Plane
-30
a0 PR P .
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8.3 Packing Spec Drawing.
Antenna to be individually placed in compartmentalized plastic tray.
All the sizes and quantities are to be decided.

- 1 Tray = 50 Antennas
- 1 Box = 20 Tray = 1,000 Antennas

PRODUCT QUANTITY SIZE(mm) MATERIAL
Tray 20/1,000 360 X 310 X 15 PE 0.5t

Inner Pad 2/1,000 370 X 320 X 5 -

Carton Box 1/1,000 380 X 330 X 250 -
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8.4 Environment test report
— Carrier (HF-1023IM, K2261)
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- Pattern (SUS 304)

SGS

Test Report NO. FestsHiLF-CTSAYARANS-30307C csusd Date; Movember2d, 2008 Page 1ofd
To:  TAIHAN STAINLESS STEEL CO., LTD

303 Seonggok-dong

Diamwon-gu

Anzan-city

GYEONGG-DO

Forea

The folowing merchandise was submitted and identified by the client as

Product Name - BT5 304
&GS File No. : AYAADE-3020TC
Received Date : Mowember 18, 2003

Test Performing Date  : Mowember 12, 2002

Test Performed ; B35 Testing Horea tested the sample(s) selected by applicant with following results

Test Results : For further details, please refer to fofowing page(s)

535 Testing Korea Co. Lid.

Ay

Monet Jeong
Billy Oh | Testing Person
Jeff Jang ! Chemical Lab Mgr
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SGS

Test Report NO. Fss0501/LF-CTSAYAADS-30907C ssued Date:  Movember 24, 2003 Page 2 of 4
Sample No. - AYAADE-30807C.001
Sample Description - 5TS M
Item NoJPart No. N
Comments : Materia’ is stainless steel.
Heawy Metals
Test Hems Linit Tezt Mathad MDOL Rasulta
Caomium {Cd) mgfkg US EPA 2052(1936), LS EPA B01DS(193€), ICP 0.5 K.D.
Lead (Pb} mag US EPA 3052(1936), LS EPA BD1D6(1936), ICP 5 K.D.
Marzury [Hg) mg'kg US EPA 3052(1936), US EPA 60105(1936), ICP ] N.D.
Hexavalent Chromium (Cr Vi) mgg US EPA 306DA{ 1936}, US ERPA T196A[1592), UV 1 HD.
Flame Retardants-PEBs/PEDEs
Test Hems: Linit Test Mathad MDL Reguita
Manabromoblpnenyl Mg US EPA 25400, GCMS 5 ND.
Dibromabiphenyl mgg Us EPA 35400, GCMS 5 KD,
Trbromatiphenyl mg'kg US EPA 35400, BGOMS 5 N.D.
Tetrsbromoblphenmyd mgg LS EPA 3540C, GCMS 5 N.D.
Penlacromotiphenyl mgeg US EPA 35400, GCMS 5 N.D.
Haxabromoolzhenyl mg'kg US EPA 35400, GOMS 5 ND.
Hepiabromobiphanyi mg'kg US EPA 3540C, GCMS 5 ND.
Dctacromanipnenyl mgeg US EPA 35400, GOMS 5 ND.
Wanabromabd phenyl mgg LS EPA 35400, GCMS 5 K.D.
Dacabrameblghenyl mg'kg US EPA 25400, GOMS 5 N.D.
Manabroenodiphenyl emner Mg US EPA 3540C. GOME B ND.
Cibromadiphenyi ether mgfkg US EPA 3540C, GOMZ S K.D.
Tribromagphenyl ethar mgig US EPA 35400, GOME B M.D.
Tetmbromediphenyl sther mg'eg LS EPA 35400, GOME ] K.D.
Penlacromodiphenyl exner mgeg US EPA 35400, GCMS 5 ND.
Haxabromodiphenyl ether mgkg LS EPA 35400, GCMS 5 KD,
Fapiabromodphanyl ether mgeg US EPA 25400, GCMS 5 ND.
Oclabromodiphenyl esher mg'kg LS EPA 35400, GCMS 5 N.D.
Nanatromadpnenyl ethar mgeg US EPA 3540C, GCMS 5 ND.
Cacabremodiphenyl ether mgig LS EPA 3540C, GC/MS 5 ND.
MOTE: (1) N.D. = Not detected.{<MDL)
(2] mg'kg = ppm
{3) MOL = Method Detection Limit
(4] - = No regulation
(5] " = Quaative analysis (No Unit)
(8] Megative = Undetectabis | Positive = Detectable
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SGS

Test Report MNO. Fs30501 LF-CTSAYAANS-30907C Issued Date:  Movember 24, 2008

Ficture of Sample as Received:

MOTE: 1) M.D. = Not detected {<MDL)
12] mgfeg = ppm
{3) MDL = Method Detection Limit
(4] - = Mo regulation
(8] *" = Quattative analysis (Mo Unit)
(6] Megative = Undetectabls / Positive = Detectable
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SGS

Test Report NO. Fs05H/LF-CTSAYAADS-30307C

ssued Date:

Mowember 24, 2003

Fage 4 of 4

Testing Flow Chart for RoHS:Cd/Ph/Hg/Cr*/PBBs&PBDESs Testing

Cd/PbfHg PEBs/PEDES Cr
Mechanic_Sample Mechanic_Sample Mechanic_Sample
Sample Measurement Sample Measurement Sample Measurement
Acid Digestion with Solvent Extraction of the Sample Adding Extraction Solution
Microwave/Hotplate | |
| _ - Heating to 90~95°C
t Clean-up with Florisil Column for Extraction
Filtration
| Concentration / Dilution of i 1 3
Residue Extraction Solution Filtration and ;|:|H Adjustment
] i | ) Adding 1,5-Diphenyl-carbazide
Total Digestion Filtration for Color Development
ICP-AES GCIMS UV Vis
DATA DATA DATA

The samples were dissoived tofally by pre-conditoning method according to above flow chart for Cd,Pb.Hg.

Cperator

Section Chisf

MNOTE:
(2) mgikg = ppm

3] MDL = Method Dietecton Limit

4] - = Mo regulation
i) =

(11 WD, = Mot detected |<MDL)

Ciami Yeom

v P e

Quatative analysis (Mo Unit)

i) Negative = Undetectabls | Positive = Detectable
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SGS

Test Report MNO. Fss050/LF-CTSAYAADS-30535 ssusd Date: Mowember 21,2002 Pags 1 of2

To:  YUHAN PRECISION
#35-17 Dodang-dong
Wonmi-gu
Bucheon-city
GYEONGGI-DO 420-503
Forea

The folowing menchandize was submitied and iaentified by the client as :

Product Hame - 5US (Sdainless steel)
BG5S File No. - AYAADB-30505
Received Date : November 17, 2008

Test Performing Date : Mowvember 12, 2003

Test Performed 1 5G5S Testng Korea tested the sampie(s) selected by applicant wih following results

Test Resulis : For further details, please refer o folowing page(s)

Buyer{s) : SAMSUNG ELECTRO-MECHANICS COLLTD

Comments : —hs :J_ient has confirmed that the descrbed itern Mo.s/part No.s are the same with the sample
subrnitted.

55 Testing Korea Co. Ltd

Fluto Kim Gfﬁ
Monet Jeang "'U_
Billy Oh | Testing Person

Jeff Jang ! Chemical Lab Mgr
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SGS

Test Report NO. Fea0501/LF-CTSAYAADS-30535 Issyed Date:  Mowember 21, 2008 Page2of2
Sample No. - AYAADE-30505 001

Sample Description - SUS {Stainless steel)

Item No_Part No. - SUS(301,204 316)

Test Hems Lnit Taet Mathod MDL Rasults

BromineBri mg'ky EM 145322007 , iC 30 MO

Chionne{CI) mg'ky EN 145322007 , IC 30 ND.

FluanneiF) my'ky EM 14582-2007 , iC 30 WD

Il maky EN 145322007 , IC 30 WD
Ficture of Sample as Received:

MOTE: 44D, = Mot detected, (<MDL)
(2) mg'hg = ppm
{3) MDL = Method Detection Limit
{4) - = Mo regulaticn
(5) ™ = Qualitative analysis (Mo Unit)
{8) Magative = Undetectable | Pesitive = Detectable
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