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2. Electrical Feature

2.1. Frequency Band

BAND Bluetooth

FREQUENCY 2.4GHz~2.485GHz

2.2 Impedance
2.2.1 Input Impedance
- R =50Q

2.2.2 Measuring Method
By using Network Analyzer, connect the antenna installed Set Bluetooth terminal to the
reflection point of Analyzer and measure the impedance value within the

designated frequency band.

2.3 VSWR

Impedance Matching optimization is performed under the below mentioned environment.

2.3.1 Free Space Environment

BAND Bluetooth
FREQ 24GHz 2.425GHz 2.45GHz 2.485GHz
VSWR 2.0:1 2.0:1 2.0:1 2.0:1
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2.3.2 Measuring Method
Connect (soldering) 50Q semi-rigid coaxial cable to the 50Q spot in Set Bluetooth terminal. To
minimize the loss of transmission, semi-rigid coaxial cable is used. Including PCB,
the Set Bluetooth terminal shouldn't be different from the one, which will be used for mass
production.
Specification should be the same for all frequency bands. Free Space means that

Set Bluetooth terminal is put on the surface of no conducting plastic.

2.3.3 Matching circuit
Matching Circuit is composed in free space of 2.1 frequency band while

satisfying customer’s requirements.

V'
N

1.5nH |

1.8nH
i

<Figure 2.3.1 Matching circuit>

2.4 Directivity

Directional (Horizontal)

BAND 2.4GHz 2425GHz 245GHz 2.485GHz
AVG -3.90dBi -4.12dBi -3.68dBi -4.12dBi

GAIN
Peak 1.43dBi 1.23dBi 1.27dBi 0.81dBi

2.5 Maximum Power

- P=2W Under
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3. Environment Test

3.1 Operating Temperature Test
3.1.1 Test Condition
Temperature = -30°C, +80°C
Duration time = 1 hour
3.1.2 Requirements
After the test, the antenna must not have an outer damage, and also it
must pass requirement shown in 2.4.
3.1.3 Measuring Method
Antenna is kept at -30°C for 1 hour and +80°C for 1 hour and than
passed test of 2.4
3.2 Temperature Cycling Test
3.2.1 Test Condition
- Low cycling Temperature TLC = -40°C
- High cycling Temperature THC = +80°C
- 1Cycle = 4 hours
- Test number = 10Cycle
3.2.2 Requirements
After the test, the antenna must not have an outer damage, and also it

must pass requirement shown in 2.4.
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3.2.3 Measuring Method
Antenna is kept at low temperature -40°C for 2 hours and increase the
temperature up to +80°C within 2 hour and kept for another 2 hours at the
same temperature will be 1 cycle. As shown in Figure 3.2.1 repeat 10

cycle and kept for 2 hour in normal temperature.

Temp./c

Time/Hours

-

+20°C \
t1

_—

2Hr 2Hr 2Hi1 2Hr

Figure 3.2.1 Temperature Cycling
3.3 Corrosion Resistance Test
3.3.1 Test Condition

- NaCl = 90%
- Water Temperature = 60°C
- Duration Time = 96 hours

3.3.2 Requirements
After the test, the antenna must not have an outer damage, and also it
must pass requirement shown in 2.4.

3.3.3 Measuring Method
Antenna is soaked in sodium chloride solution at temperature +60°C and

90%(NaCl) for 96 hours and dry out.
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4. Electric Performance Data

4.1. Smith Chart & VSWR

EHL: S41 b 1 B HB2A7A 0 -Z1.115 a 3.87E3 pF 2 456.8688 AEA MH=
#*
CH1 Markers
o : 1 BE.1E4 @
13,477 &
R 2.48808 BHz
2P BE.453 0
=19,2141 &
2.425608 GH=
4 BZ.EEZ O
12,8252 &
2.4235688 GHz
t
511 SHE : 1 < REF 1 38 1.5438 2 4586068 ARA MH=
Del 2,45 GHz | | [ [ | [ T [ CHZ Markers
| [ 1 1 | | 1: 1.4359
bl | | | . ] . , | | _ 240508 SHz
20 1.5455
2.425688 GHz

4 1.377E
2.42588 GH=

START 7 AAA.ARA ARA MH+ 1< T STORP 3 AAA.ARA ARRA MH=

o4
<2.4~2.485GHz>
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4.2. GAIN DATA

4.2. 3D-Gain Data (2.4~2.485GHz)

Phi [deg]

15

Theta [deg]

Surmrmary ﬁ Multiple Frequency ,ﬁ ple Cut ,ﬁ Reserved
Pwrsum H(6=90) E1(p=0) E2(@=90)
No. (Freq. Eff.[%] |Avg.[dBi] |Peak[dBi] |8[deg] |p[deg] | Avg.[dBi] Peak[dBi] |p[deg] BW[deg] (| Avg.[dBi] [dBi] |8[deg] Ideg] | Avg.[dBi] B[deg] [deg]
3( 2400.000 4076 -3.80 143 75.00| 26000 -369 1.07( 26000 4157 -5.35 -0.06 | -180.00 993.00 -3 043 -75.00 8552
4 2425.000 3|73 -4.12 123 75.00| 25500 -4.08 091 28500 372 -574 -1.43(-180.00 999.00 =361 -0.a0( -7s.00 B0.87
5( 2450.000 4287 -368 127 75.00| 25000 -362 118( 25000 3|77 -5.42 -0.71 (180,00 999.00 -3.33 0.20] -60.00 B63.14
6( 2485.000 3872 -4.12 081 75.00| 25000 -4.21 051 25500 3326 -5.54 -0.88(-180.00 999.00 -3.92 -0.68( -60.00 62.51
T| 2500.000 3946 -4.04 131 75.00) 255.00 -4.21 0335] 260.00 3607 -537 -0.83|-180.00)  993.00 -3.85 -0.39| -60.00 60.56
H-Cut (6=90) E1-Cut (9=0) E2-Cut (¢=90)
Gain [dBi] Mm Gain [dBi] ND+ Gain [dBi] ND+

-15 15

Theta [deg]
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6.Certification of RoHS

6-1. SUS304

Test Report NoO. resot01LFcTsAvAA12-08483 lssued Date: 2012.02. 02 Page 1 of4

Ta: \ETAL CO., LTD.
1008-15L Namdong Industrial #088-18
Gojan-Dong
Mamdong-Gu
Incheon
Korea

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

5G5S File No. T AYAATZ-08483

Product Mame - 5US 304

ltem Mo fPart No. s HiA

Received Date 2012 02 27

Test Pericd 1202.02.28 to 2012.03.02

Test Results - For further details, please refer o following page(s)

Test Performed : 2G5 Horea tested the sample(s) selected by applicant with following results.

5G5S Korea Co. Ltd.

- JJﬁJwg-

Jimhee Kim
Cindy Park

Jerry Jung! Testing Person Jeff Jang ! Chemical Lab Mgr

Sl T g e B e 1] s b b b et s e T o e B B 12 S
RSP LT B s A O 5 P LS Ayt Lo
poissevelomprmme- g Bl i Ao ey

i 1 S g il s
e Tl e Ty, el s ] e ks dnkes e A, Pkl B4 e b
et . & 5 s . 0P - s P M) 4B ¥k L gt A B Lo, S sy Bl g
a1 T Aalrd v W T

Rt v YA L e R i ol e i g el s g e e B T g

A i -

i, Tha ©f valay, 5550, Hogpe-tdong, Tas ui il Mirpang-ad, Opmenggl-to, Koma 437-080
3GE Kones CaLid. b .g PSS A50S D00 7482 ({5 4808 05 ¥ 5 P

FOEZ Vershnd I Wasiai of e S0 G (SocEts Sdndise de Suvainso)

RadiAnt 11 A4(210X297mm)



RadiAnt
w

SGS

Test Report NO. resot01LFcTsavaA12-08483 lssued Date: 2012, 02. 02 Page 2of 4

Sample No. - AYAA1Z-03483.001

Sample Description : 3U5 304

Item Mo Part Mo. - NiA

Materials © WA

Heavy Metals
Test ltems Unit Test Method MDL Resulis
Cadmium {Cd} mg'kg ‘With reference to IEC 62321:2008. ICP 0.5 M.D.
Lead (P&} mg'kg With reference to IEC 62321:2008. ICP 5 M.D.
Mercury (Hg) mglkg With reference to IEC 62321:2008, ICP 2 MO,
Hexawalent Chromium (Cr V1) By boiling " With reference to [EC 62321:2008 - Negative
water extraction”
Antimany (5b) mg'kg With reference to EPA 3052(1888), US EPA 10 M.D.

8010B( 1B0G), ICP

Flame Retardants-PEBs/PEDOEs
Test Hems Unit Test Method MDL Resulis
Monobromobipheny mg'kg With reference to IEC 82321:2008, GC-MS 5 WD
Dinromobighenyl mglkg With reference to IEC §2321:2008, GC-MS 5 M.D.
Tribromobiphenyl mg'kg ‘With reference to IEC 82321:2008, GC-MS 5 M.D.
Telrawromobighenyl mg'kg With reference to IEC £2321:2008, GC-MS 5 M.C.
Pentabromobiphemy mglkg With reference to IEC §2321:2008, GC-M3 5 M.D.
Hexabromobiphenyl mglkg With reference to IEC 82321:2008, GC-MS 5 M.D.
Heptabromobiohenyl mgkg ‘With reference to IEC 82321:2008, GC-MS 5 M.D.
Octabromobiphenyl mglkg With reference to IEC §2321:2008, GC-MS 5 M.D.
Nonabromobipheny mg'kg With reference to IEC §2321:2008, GC-MS 5 N.D.
Decabromobighenyl mg'kg ‘With reference to IEC §2321:2008, GC-MS 5 M.D.
Monobromodiphenyl ether mg'kg With reference to IEC 82321:2008, GC-MS 5 M.D.
Dinromodighenyl sther mglkg With reference to IEC §2321:2008, GC-MS 5 ML,
Tribromodiphenyl ether mg'kg With reference to IEC 82321:2008, GC-MS 5 M.D.
Tefrabromodiphenyl ether mg'kg ‘With reference to IEC 82321:2008, GC-MS ] M.D.
Pentabromedipheny ether mgikg With reference to IEC §2321:2008, GC-MS 5 M.D.
Hexabromodiphenyl ether mg'kg With reference to IEC 82321:2008, GC-MS 5 M.D.
Heptabromodiphenyl ether mg'kg ‘With reference to IEC §2321:2008, GC-MS 5 M.O.
Octabromodiphenyl ether mglkg With reference to IEC §2321:2008, GC-MS 5 NI,

MOTE: (1} M.D. = Mot detected.(<MDL})

(2} mg'kg = ppm

(3} MDL = Method Detection Limit

{4} - = Mo regulation

(5} Megative = Undetectable / Positive = Detectable

(8} ** = Qualitative analysis (Mo Unit)

[T} * = Boiling-water-extraction:
Megative = Absence of Cryl coating
Fosifive = Presence of Cril coating; the detected concantration im bolling-water-exiraction
solution is equal or greater than 0.02 mg'kg with 50 cm2 sample surface area.
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SGS

Test Report No. Fezoto1LF-cTsavAA12-08483 Issued Date: 2012, 03. 02 Pags 2 of 4

Sample No. - AYAA1Z-D5483.001

Sample Description - SU5E 304

Item Mo /Part Mo. b S

Mal:enals c MiA
Test ltemns Unit Test Method MDL Resulis
Meonabromodipheny’ ether mg'kg With reference to IEC 82321:2008, GC-MS 5 M.D.
Dzcabromodiphenyl ether mig'kg With reference to IEC §2321:2008, GC-MS 5 M.D.

Picture of Sample as Received:

MNOTE: (1) N.D. = Not detected.(<MDL)

(2} mgkg = ppm

{3} MDL = Mathod Detection Limit

(4} - = Mo regulation

(5} Megative = Undetectable / Positive = Detectable

(&} " = Qualitative analysis (Mo Unit)

(7T} " = Boiling-water-extraction:
MNegative = Absence of Cril coating
Fositive = Presence of Crvl coating; the detected concentration in boilling-water-extraction
solution is equal or greater than 0.02 mg'kg with 50 cm2 sample surface area.
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ST b e e s e il Bt Copan e A

o413 ol e e Fmagt] u—-._—nx W o T gy D it sl e s L, - aman [ N
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SGS

Test Report NoO. reso101FcTsAvAA12-08483

Issued Date: 2012. D3. 02

hIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIi

Fages 4 of 4

Testing Flow Chart for RoHS:Cd/Pb/Hg/Cr*- /PBBs&PBDEs Testing

Cd/Pb/Hg

PBBs/FBDEs

Cr &t

Cr&*

Mechanic_Sample

Mechanic_Sample

Mechanic_Sample

Mechanic_Sample

Sample Measurement

Sample Measurement

Sample Measurement

Sample Measurement

Acid Digestion with

Solvent Extraction

Nonmetallic Material

Metallic Material

Adding Extraction Solution

Spot Test / Boiling
Water Extraction

Microwave/Hotplate of the Sample
| Clean-up with Florisil
Filtration Column
Residue Concentration/Dilution

of Extraction Solution

Heating to 90~95°C
for Extraction

Filtration and pH Adjustment

Adding 1,5-
Diphenylcarbazide
for Color Development

Adding 1,5-Diphenylcarbazide
for Color Development

A Red Color Indicates
the Presence of Cré+

Total Digestion Filtration
ICP-AES/AASIMS GCIMS
DATA DATA

V-Vis

Confirm
with UV-Vis

DATA

DATA

The samples were dissalved totally by pre-conditioning method according to above flow chart for Cd. Pk Hg.

Section Chief :

NOTE:
(2} mg'kg = ppm

Gilsae ¥i

(1} M.D. = Mot detected.(<MDOL)

(3) MDL = Method Detection Limit
(4} - = Mo regulaticn
(5) Megative = Undetectable / Positive = Detectable
(@) *" = Qualitative analysis (Mo Unit}
(7} * = Boiling-water-extraction:
Megative = Absence of Crvl coating
Fositive = Presence of Crvl coafing; the detected concentration in boiling-water-extraction
solufion is equal or greater than 0.02 mglkg with 50 cm2 sample surface area.
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6-2. N3

SGS

Test Report NoO. reso101LFcTsavaa1z-11058 lssued Date: 2012.03.20 Pags 1of5

To:  mMAIN TECH
3B, 2-1L Banwaol Industrial Complex
283-7, Moknae-dong, Danwon-gu
Ansan-si
Gyeonggi-do
Korea

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

5G5S File No. T AYAATZ-11058

Product Name - Eleciroless Ni Plating Agent

Item Mo.fPart No. - MiA

Received Date t20M2.03.15

Test Period 12012.03.16 to 2012.03.20

Test Results - For further details, please refer to following page(s)

Test Performed : 535 Korea tested the sample(s) selected by applicant with following results.

5G5S Korea Co. Ltd.

DALy

Jinhee Kim
Cindy Park .
Jerry Jung/ Testing Person Jeff Jang / Chemical Lab Mgr
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Test Report NO. resotouLr-cTsavaA12-11053

Issued Diate; 2012.03.20 Page 2of5

Samlﬂg Mo, £ AYAA12-11056.001

Sample Description  : Electroless Mi Plating Agent

ltem Mo /Part No. © MNEA

Materials @ NiA

Heavy Metals
Test ltems Unit Test Method MDL Results
Cadmium {Cd) mg'kg With reference to |IEC 62321:2008. ICP 0.5 N.D.
Lead (P mig'kg ‘With reference to |IEC 62321:2008. ICP 5 N.D.
Mercury (Hg) mg'kg With reference to IEC 62321:2008. ICP 2 N.D.
Hexava'ent Chromium (Cr V1) mg'kg With reference fo IEC 8232122008, UV-VIS 1 N.D.

Inorganic Contents
Test ltems Unit Test Method MDL Resulis
Bromide (Br-} mgiL S EPAZDD.D, IC ag N.D.
Chiloride (CI-) mgiL US EPAIDD.D, IC a0 38

MOTE: (1) N.D. = Mot detected.{=MDL)

(2} mg'kg = ppm
{3) MOL = Method Detection Limit
(4} - = Mo regulation

{5) Megative = Undeieciable / Positive = Detectabls

(G} "" = Qualtative analysis (Mo Unit)
(7} " = Boiling-water-extraction:
MNegative = Absence of CrVl coating

Fositive = Presence of CrYfl coating; the detected concentration in beoiling-water-extraction
solution is egual or greater than 0.02 mg/kg with 50 cm2 sample surface area.
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Test Report NO. resot01LF-cTsAvAA12-11053 lssued Date: 2012, 03. 20 Page 3 of 5

Picture of Sample as Received:

MOTE: (1) N.D. = Not detected.{=MDL)

{2} mg'kg = ppm

{3) MOL = Method Detection Limit

{4} - = Mo ragulation

15) Megative = Undeteciable / Positive = Detectable

{8} *" = Qualtative analysis (No Unit)

{7) " = Boiling-water-extraction:
Megative = Absence of CrVl coating
Fositive = Presence of CrYl coating: the detected concentration in boiling-water-extraction
solufion is egual or greater than 0.02 mg/kg with 50 cm2 sample surface area.
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SGS

Test Report No. resotouLr-cTsavaa1z-11059

Issued Date: 2012.02. 20 Paged4of 5

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

Cd/Pb/Hg

Mechanic_Sample

cr &t

Mechanic_Sample

Cr &t

Mechanic_Sample

Sample Measurement

Sample Measurement

Sample Measurement

Acid Digestion with

Honmetallic Material

Metallic Material

Microwave/Hotplate | |

Spot Test ! Boili
| Adding Extraction Solution il T

Water Extraction
Filtration | I
| Heating to 90~95*C Adding 1,5-
Residue for Extraction Diphenylcarbazide

| for Color Development

Total Digestion

Filtration and pH Adjustment |

A Red Co!ulr Indicates
the Presence of Cré+

| Adding 1,5-Diphenylcarbazide
for Color Development |

ICP-AES/AAS/MS
| Confirm
| UV-Vis with UV_Vis
DATA |
DATH DATA

The samples were dissalved totally by pre-conditioning method according to above flow chart for Cd.Pk.Hg.
Section Chief : Gilsae Yi

NOTE: (1) N.D. = Not detected.({<MDL)

(2) mgikg = ppm

{3) MOL = Method Detection Limit

(4} - = Mo regulation

(5} Megative = Undeteciable / Positive = Detectable

(8] *" = Qualtative analysis (Mo Unit)

(T} " = Boiling-water-extraction:
Megative = Absence of Cr\l coating
Fosifive = Presence of Cr\| coating: the detzcted concentration in boiling-water-axtraction
solution is egual or greater than 0.02 mgfkg with 50 cm2 sample surface area.
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Test Report NO. Feso101LF-cTsAYAA12-11059

Flow Chart for

Halogen Test

Sample screening using XRF.

Ligquid containi

ng water(>80%)7

T
I'nfo

Weigh the samples into the combustion boat.

Add absorption solution into the bomb or tube.

Admit O2 gas or 02 +Arz gas and start the combustion.

Allow during absorption of the burnt gas.

Analyze absorbed solution

using lon Chromatography.

Issued Date: 2012.03. 20 Page 5of §

Yes

Dilute

the solution
(EPA3DD)

Data

um

MOTE: (1) N.D. = Mot detected {<MDL)
(2) mglkg = ppm
(3) MOL = Method Detection Limit
(4} - = Mo regulation
(5} Megative = Undeteciable / Positive = Detecta
(G} *" = Qualitative analysis (Mo Unit)
(7} " = Boilling-water-extraction:
Megative = Absence of Crl coating

" End "

ble

Fositive = Presence of Cr\l coating: the detected concentration in beiling-water-extraction

salution is egual or greatsr than 0.02 malkg

0 et W i il L B o el e i e
B 2 am

AGE Komea C

FOS2 Versions

with 50 cm2 sample surface area.
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