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1. Revision History

1.1 Approval sheet History LIST

Proc
No |REV|PARIECH | Before After Description of changes | ea Request | " oss
REV ed by step
1. | 1.0 A - 1.0_(20100428) Issued 1 QA TP1
2. Material
e Post Company
No Part number ; Process | processin| ea for raw Supplier Remark
T g material PP
MgsiO2 ;
1 38U('\(/|3\évrz-mic) (Magnesium gﬁﬁ'ﬂ% Polishing | 1 | Dongbang | Partron 1X4 cavity
silicate)
: Dry/ 200 eajonce
2 PCC11836HV Ag Printing Baking 1 METEC Partron Over104n
(paste) Hole PAD : Min104m
(TYP 16~20/m)
. ; _ Image
3 | 5135E(Black ink) | butanone | Marking 1 Korea Partron
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3. Application Note

— This product is the internal dielectric chip antenna of radio communication, forms the pattern
with Ag paste on the brick of dielectric block and materializes the characteristics
3.1 Electrical Characteristic
3.1.1 Internal Block Diagram
This product is made of the dielectric block and RF part materialized the characteristics
by structural change of Ag pattern on the brick of dielectric block and conditioning value of the
structural equivalent circuit.

I 4 3 Default 1.0nkH
rrm™ =
% ; § | |
<Chip Antenna Equivalent Circuit> <Default Condition Equivalent Circuit>

3.1.2 Application Note

This product is an internal dielectric chip antenna that acts to convert guide waves on a
transmission structure into free space waves.

This is able to position at anywhere of the PCB that you want. Even if the surround
condition of chip antenna alter into the changed electrical characteristic, you can tune the
electrical characteristic by designing the another PCB layout. And so far as circumstances
permit, using only lumped element, you can adjust the electrical characteristic of antenna
without the PCB layout alteration.

However, You must carefully choose the space for a chip antenna. Because this is only
electromagnetic RF device, the electrical characteristic is changed by surrounding condition
of antenna.

In case of this product, the four land pads exist and the fixed feeding structure is not,
each the No 1, 2, 3 and 4 land pads can become the input pad or the ground short in each
another situations. Sometimes, some land pads become just mount pad.

You can obtain the detail informations about the selection of each land pad from PARTRON

3.1.3 PCB Layout Design

3.1.3.1 Basic Design
Quiside C ti Quiside C "

L
tp
T
]

@

Ground Distance
05 ~ 1.0 mm

No Ground Region

; : Via
- ) i

0.5mm feed line
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This Figure shows the normal PCB layout design for this product, there are the detail dimension

informations at next page.

A : The No1 Pad is an input pad, the No4 and No3 pads are ground short pad. The No1 and
No4 pads become electrical short, this region is not soldering region. Alike, the No2 and No3 pads
are the same shape like a No1 and No4. Now this look like two land pads. The line width that the
No3 and No4 are connecting with ground is over 0.5mm.

B : The area of No Ground Region is 4.0x7.0mm’ at nommal design condition. This product is not
operated without the No Ground Region. At around the No Ground Region, insert the through Via like the
figure.

C : The gap of between No1 land pad and ground is not exceeding 1.0 mm, over 0.5mm. Like
a figure, at between the input pad and input line, the lumped element(1005 size) exists at No
Ground Region. The default Value is 1.0 nH.

D : The No3 and No4 land pads are connected with the ground at outside of land pads and the
No1 land pad is connected at center of land pad.

E : The No3 land pad is connected with the near ground, using the lumped element(1005 size).
The value is 1.2 pF.

F : If the given condition do permit, insert many through Vias. Especially, have a careful at an
edge.

3.1.3.2 Land Pad Design

Generally, the land pads of chip antenna are four and the soldering pads of PCB are same. But
like a below figure, near land pads are connected each other, then it looks like two land pads on
PCB.

Added Pattern 1~ [Solaer wask Added Pattern 2
1
If we have a need to change characteristics, the Added Pattern 1 or 2 is removed, the PCB

land pads become three land pads or four land pads.
About this item, detail information is recommended at the process that cooperate with you.
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3.1.3.3 Line Design
The connect line width is over 0.5mm.

Line Width 0.5mm Line Width 0.5mm Line Width 0.5mm

Q

THHRS we e

{:f.l (:'l
L.5mm feed line

.....

3.1.3.4 Inserted Lumped Element

In reference with a position of lumped element, it is necessary to locate inner No Ground
Region. The both default values are 1.0 nH. It is shown at below figure, the lumped element that
existed between No3 land pad and Ground locate at interval of over 0.5mm from ground.

1005 suriuai_ Distance, min 0.5mm

If you don't permit this design, it is possible to change position of lumped element and another
design. Have a conference with PARTRON.
3.1.3.5 Change of Antenna Position

—ln—n]
—

Eé

.,-
'-n-n-u[

1

This product is able to position at various spaces of PCB, like above.
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3.1.8.6 Example of Another Application

This product has a merit that the antenna is not changed. The electrical characteristic is adjusted
by changing lumped element value and designing the another PCB drawing. The information about
the another PCB drawing is many other cases, and so we don't explain this paper. If you need a
technical report, ask for that in PARTRON.
Now, there is an example drawing, this is working like monopole type for avoiding any situations.
The Used antenna is sure the same antenna, however it is working differently.

- Monopole Type Layout Example

|
[rores e |
A
® @) '®) )
0.5mm feed line
3.1.3.7 PCB Drawing(Auto CAD Design)
0.5 1,1 1 1,1 1,5 0,5 0,3 05,03
I
s wgi
"
o ©
7]
g U O
O O ,
O O O B o : o O O O O O
W ° °
o (oo s | O e} o
o) - 2 fo) o fo)
O 1005 series O O O
o N No Ground Region O o No Ground Region 9)
o O 00O OOOO OO O o O O O OO O O OOva
0.5mm feed line Ground Region Ground Region
8/50 page
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3.2 Mechanical Characteristics
3.2.1 Fabrication
The structure is materialized printing Ag paste at the dielectric block

3.2.2 Structure

3.2.3 The Cross Section Aq Pasie
Cutting plane-L / \ Cutting plane-W
Powder Powder
A Paxte

3.2.4 Pin name

2 : Normal Case - Shor Pad

Monoposl or Special Case — Input Pad or Mount Pad 3 Nomal Case - Shod Pad

Monopole or Special Case - Input Pad or Mouni Pad

1 : Nomal Case - Input of Short Pad

Manopole or Special Case - Short or Mount Pad 4 Nomal Case - Inpat or Shon Pad

Monoooks or Sopecial Casa - Short or Mount Pad
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3.3 Packing
3.3.1 Carrier/Reel
; Surface -
Item Material FoSSEs Electricity Method
Carrier A-PET Typical 10°Q 10V MAX
- . Heat Press
Cover tape PET Typical 10°Q 30V MAX
Reel PS Typical 10°Q 30V MAX -

Reel Picture

3.3.2 BOX Specification

Material : SK/S/K-E
2]

Inner Box Picture

Ver 1.0 (2010.04.28)
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I MSL Level 1 I # —
.
o ,e_)"
- @F;\RTR
ah.a \frﬁﬂﬁw}: }

Quter Box Picture

CODE NO :
SDBTPTR3015

woosc TR

QUANTITY : 50’”1‘“"‘
DATE : 999 1

'ﬁ?pdr b 'HSL LEVEL 1]

Reel / Inner Box Label

FROM
PARTRON.CO.LTD
SEOKWOO.DONG 226
HWASEONG - 5|
GYEONGGI - DO
445170 KOREA

CODE NO

MODEL : SDBTPTRI01S

AL D

QUANTITY : 20000

I

DATE : 200909107

LOT NO : 999

CHIP ANT

Quter Box Label

Paar Lron
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4. Measurement Process
4.1 Measurement Process
411 SWR/Return Loss
The SWR/Return loss is measured by Network Analyzer. Using the test fixture, the Selected
reference sample is a standard product.

Set Condition Test Fixture Condition
Network . .
Ar‘fa‘l’;’/‘;;r Agilent HP8753E Agilent HP8753E or Advantest R3765CH
Cable RF cable(300mm) RF cable(300mm)
Test
condition
4.1.2 Gain

The Antenna Gain is measured by using the Passive DUT at Anechoic Chamber

Anechoic Chamber for Antenna Gain Measurement

Ver 1.0 (2010.04.28) 12/50 page
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4.1.3 Gain Measurement block diagram
Anechoic chamber
DUT Source
antenna
Network Analyzer
Port 1 (HP8753E) SE
5. Electrical Characteristic
5.1 VSWR
5.1.1 Set Fixture Condition
::2 11 1u Ei—q\/zms.}n 9.24\211 53749 pH I ncrn‘ -
- — = vy
N I N
= - I
A AN
AV /A
B P \\
T
\‘ . S: 7 ,
-t : 4 L CH2 Markers
A \\ \ (\ f] ’ Z;/
’ \ \JI"—"’(
' \_\\_;!NEVA 1
5.1.2 S11 Graph of Test Fixtuere Condition
s &WR 1 /REF 1 30 10851 2 445.000 000 HHz
&q; KER| 3 L
Cor \2.44‘ EHE 240000 EHz
\\
\ /
\
N
\ /,/
hed
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5.1.3 Test Fixture Condition

ITEM

SPEC <>

Frequency Range [MHZz]

2400 ~ 2485

Lower frequency(2400 MHz) SWR [Min~Max]

1.0 ~ 3.0 : 1 (typ 25 : 1)

Upper frequency(2485 MHz) SWR [Min~Max]

1.0 ~ 3.0 : 1 (typ 2.5 : 1)

5.1.4 Test Fixture Specification
1)Test Fixture and Test PCB

*Ev B'd and Test Fixture Jig is the same

Test Fixture Loss 0.2~0.3 dB

(Contact way of Ev B'd is soldering, Test Fixture is copper contact way)

2) Soldering Pad Dimension and PCB layout Dimension

f——

Chip Antenna Dimension

Chip Antenna
Soldering Pad Dimension

PCB
Soldering Land Dimension

J\nIAI

D
F"

I D A I D I
Top Layout Bottom Pattern
Parameter L w T A B C D E
Valuefmm] | 30 | 15 | 12 1.0 | 055 | 0.4 1.1 0.65
Unit ; mm

Unless specified tolerances are +0.05

Ver 1.0 (2010.04.28)
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3) Matching Circuit and Default Value
101 200 gosereseceny 200 peseeenneny
1 [ antoma ¢ {1 asoma |
% Tﬂ)ﬂ 102
Number SPL SDBTPTR3015 Mumber SPL SDBTPTR3015 Number SPL SDBTPTR3015
SpEC— SWRIMIn: 1.0~Max3.00 SpEC— SWRIMin: 1.0~kax3.00 SpEC— SWRIMIn: 1.0~Max 3.0}
Itern | 2400 [MHz] | 2485 [MHZ] ltern | 2400 [MHz] | 2485 [MHz] Itern | 2400 [MHz] | 2485 [MHz]
1 1,30 .30 24 1.37 1.23 47 1.25 1,32
2 1,32 1.28 25 1.26 1.32 43 1.31 1.26
3 1.28 1.31 26 1.35 1.23 49 1.28 1.28
4 1.29 1.33 27 1.29 1.29 50 1.27 1.25
5 1.36 1.25 28 1.30 1.31 51 1.26 1,31
6 1.30 1.37 29 1.37 1.22 52 1.24 1.29
7 1.35 1.31 30 1.34 1.25 53 1.29 1.28
3 1.33 1,30 31 1.35 1.21 5 1.28 1.25
g 1,34 1.27 32 1.25 1.31 55 1.27 1.29
10 1.31 1,30 33 1.26 1.30 56 1.25 1.28
11 1.33 1.29 34 1.25 1.27 57 1.30 1.25
12 1.32 1.31 35 1.26 1.28 53 1.30 1,22
13 1.29 1.31 36 1.28 1.32 59 1.23 1.27
14 1.30 1,30 37 1.26 1.29 60 1.26 1,25
15 1.32 1.29 33 1.28 1.27 hin 1.23 1.21
16 1.29 1.33 39 1.30 1.28 hae 1.37 1.37
17 1.29 1.54 40 1.29 1.23 fve 1.55 1,54
18 1,27 1,29 41 1,34 1,22
19 1,30 1,34 42 1.27 1,30
20 1,28 1,33 43 1.27 1,29
21 1.29 1.28 44 1.31 1.25
22 1,31 1.29 45 1.29 1.26
23 1,26 1,33 46 1,32 1,24
5.2 Radiation Pattern
Azimuth Plane Elevation1 Plane Elevation2 Plane
0° 0"
o o970 Ny
180 4 | |
o a * —_— —_ 90’
270°— — 90 . 270
/ : 90° | |
0 -] o
180 180
Theta Vertical field of measured plane
Phi Horizontal field of measured plane
Ver 1.0 (2010.04.28) 15/50 page
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Azimuth Theta
i Freg [MHz]
2400.000
330 0 30 2425000
2445.000
2465.000
o 2485.000
300, ]
-2 e,
30 A
270 0 ) a0
i r
! I
240 / 120
10 150
130 < »
H-Plan [Horizontal]

Frequency[MHz] PeakValue | Thetaldeg] Phildeg] Minalue | Theta[degl] | Phildeg] 3D AvgldBil Gain[dBi] Efficiency[%]
2400.000 516 a0 140 -23.81 a0 330 -10.08 9.93
2425,000 -4.44 a0 140 -30.14 a0 330 -5870 10,82
2445,000 -4.69 a0 145 -33.38 a0 326 -9.96 10.20
2465,000 -4.73 a0 145 -¥E37 a0 330 -9%4 10,26
2485,000 -5.32 a0 145 -41,40 a0 335 -10.53 8,96

Azimuth Phi
2 Freq MHz]
2400.000
it 8 30 2425.000
2445.000
2465.000
i 2435.000
300, 2 50
-in
-0
270 e 20
P By
240 \\ ; 1m
Sl F,
_/\ //
210 150
180 < »
H-Plan [Vertical]

Frequency[MHz1 PeakWalue | Thetaldegl Phildegl MinValue | Thetaldeg] ‘ Phildeg] 3D AwaldBil Gain[dBi] Efficiency [%]
2400,000 -8.21 a0 220 -37.76 90 266 -12,58 5,64
2425,000 -8.89 a0 220 -34.75 a0 285 -12.21 612
2445,000 -8.98 a0 165 -3 a0 260 -12.44 5.81
2465, 000 -8,15 a0 165 -23,77 a0 260 -12.65 5,54
2485,000 -8.44 a0 165 -26,76 a0 260 -13.03 5,08
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Elevation1 Theta

.. | Freq [MHz]
=l 2400.000
2425.000
2445.000
2465.000
2485.000

E1-Plan [Vertical]

Frequency[MHz] PeakValue | Thetaldeg] Phildeg] Min‘alue | Thetaldeg] | Phildeal 30 AvaldBil Gain[dBil Efficiency[%]
2400.000 -7.10 125 ] -35.74 I 1] -10.61 9.00
2426,000 -6.85 315 1} -36.13 T o -1035 933
245,000 -T.14 315 ] -33.81 i3 1] -10.7% 5.53
2485.000 -1.21 318 ] -24.17 3 1] -11.08 1.9
2485,000 -1.60 315 1} -22.33 175 o -11,59 7.08

Elevation1 Phi

2425.000
0 2445.000
2465.000
2485.000

o

E1-Plan [Horizontal]

Frequency [MHz] ‘ PeakValue ‘ Theta[deg] ‘ Phildeal ‘ MinValue ‘ Theta[deg] ‘ Phildeal ‘ 30 Aval[dBi] | Gain[dBi] ‘ Efficiency[3] |
2400,000 -2.48 300 0 -31.82 100 1] Al 15,55
2425,000 -2.46 300 0 -30.70 100 1] -8.06 15.76
2445,000 -2.81 308 0 -29.72 100 1] -8.47 1433
2485,000 -2.92 305 0 -23.95 100 ] -8.72 13,54
2485,000 -3.92 300 0 -28.90 100 1] -9,70 10,82
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Elevation2 Theta

Freq [MHz]
2400.000
2425.000
2445.000
2465.000
2485.000

a0 -

E2-Plan [Vertical]

Frequency[MHz] PeakWalue | Thetaldeg] Phildeqal Min'alue | Thetaldeg] | Phildegl 30 AwaldBil Gain[dBil Efficiencw %]
2400,000 -11,22 15 90 -36.66 50 a0 -16,36 242
2425,000 -1047 115 50 =30 260 a0 -16,22 2580
2445, 000 -10.47 115 90 -40.73 195 a0 -16.36 2.42
2465,000 -10.15 115 90 -38.12 200 a0 -16.31 245
2435,000 -1 115 90 -42.05 35 a0 -16.53 2.3

Elevation2 Phi

.. | Freq [MHz]
2400.000
2425.000
FN 2445.000
2465.000
2485.000

TDiemmm e mee

< >
E2-Plan [Horizontal]
Frequency [MHz] PeakValue | Theta[deg] Phildeq] MinValue | Thetaldeq] | Phildeg] 30 AwgldBi] Gain[dBi] Efficiency (%]
2400,000 -4.23 20 a0 =221 175 a0 -8.50 11,33
2426,000 -39 15 a0 -24.28 175 a0 -8.02 12,64
2445,000 -4.12 15 a0 -21.36 175 a0 -8.23 12,06
2465,000 -4.16 15 a0 -29,57 175 90 -83 11,82
2485,000 =517 15 a0 -30.3% 175 a0 -10,19 9,67
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5.3 Set Condition

ITEM SPEC
Frequency Range [MHZz] 2400 ~ 2485
SWR [Max] 3:1(Typ 25 : 1)
Input Impedance [$] 50 Ohm
Polarization Linear
Total Gain ( Peak / Avg ) [dBi] -5.3 / -10.3
Peak -4.44
Theta
Average -9.70
Azimuth
Peak -8.89
Phi
Average -12.21
Peak -6.85
Theta
Gain [dBi] Average -10.35
Elevation 1
Peak -2.46
Phi
Average -8.06
Peak -10.47
Theta
Average -16.22
Elevation 2
Peak -3.95
Phi
Average -9.02
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6. Mechanical Test
6.1.Random Vibration
1) Frequency 10~500 Hz, 10x9.8 Ms(G) Sweep time : 15 min, X.Y.Z each 5 times

Model SDBTPTR3015
Test Random Vibration
Before After
Spec SWR (MIn:1.0 ~ Max:3.0) SWR (MIn:1.0 ~ Max:3.0)
ITEM 2400 MHz 2485 MHz 2400 MHz 2485 MHz
1 1.36 1.29 1.35 1.33
2 1.37 1.30 1.28 1.22
3 1.36 1.31 1.29 1.25
4 1.37 1.31 1.26 1.26
5 1.33 1.32 1.20 1.26
MIN 1.33 1.29 1.20 1.22
MAX 1.37 1.32 1.35 1.33
AVG 1.36 1.31 1.28 1.26
STD 0.02 0.01 0.05 0.04
CPK 6.83 8.41 1.60 2.05

B Measurement Graph

#1 #2 #3 #4 #5

®—=0—-0W

=D ~+—>
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6.2 Drop
1) Height : 150 cm, 12 times, Free Drop
2) Using the test fixture of 120g+20g

3) On Concrete or Iron Plate

Model SDBTPTR3015
Test Drop
Before After
Spec SWR (MIn:1,0 ~ Max:3.0) SWR (MIn:1.0 ~ Max:3.0)
ITEM 2400 MHz 2485 MHz 2400 MHz 2485 MHz
1 1.38 1.32 1.28 1.28
2 1.38 1.43 1.23 1.26
3 1.32 1.32 1.23 1.25
4 1.30 1.30 1.37 1.33
5 1.39 1.32 1.39 1.27
MIN 1.30 1.30 1.23 1.25
MAX 1.39 1.43 1.39 1.33
AVG 1.35 1.34 1.30 1.28
STD 0.04 0.05 0.08 0.03
CPK 2.71 2.03 1.23 2.80

B Measurement Graph

#1 #2 #3 #4 #5

®—=0—+~0m

=D —~+—+>
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7. Environment Test

7.1 Low Temperature Action
7.1.1 TEST CONDITION
1) —40 ° C, 48 hrs
2) There should not be a kind of bending, twist, contraction and transformation

Measurement after
/keeping 1hour,

phenomenon after finishing this test.

2hrs 48 hrs

o4 |Lofhocaosas

PR DN DR S,

7.2 High Temperature Action

7.2.1 TEST CONDITION
1) +85°C, 48 hrs
2) There should not be a kind of bending, twist, contraction and transformation
phenomenon after finishing this test.

85T

Measurement after
keeping 1hour,

48hrs
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7.3 Thermal Shock
7.3.1 TEST CONDITION
1) —40° C/85 ° C, 45min. recovery time 5 Min,27 Cycle
2) There should not be a kind of bending, twist, contraction and transformation
phenomenon after finishing this test,

85T

Measurement after
keeping 1hour,

-40T

Smin 45min Smin 45min Smin

7.4 Humidity Action
7.4.1 TEST CONDITION
1) 60 ° C/95%
2) There should not be a kind of bending, twist, contraction and transformation
phenomenon after finishing this test.

60C/95% [==--=-=---

Measurement after
keeping 1hour,

[ i ol
+ L L

\ 4

1hr é 48hrs P olhr
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7.5 Spray test with salt water

7.5.1 Test condition
1) Spray with salt water 35 ° C/5%,48hrs
2) Definition of spray test with salt water: To test corrosion resistance of metal or

raw material,
— Salt water concentration : 5%

— Temp. of test suite : 35°C

— Test time : 24hrs~

3)There should not be a kind of corrosion, rust, transformation, performance change
and after finishing the test

8. An extra document-
8.1 Antenna Pattern Drawing
8.1.1 Antenna Pattern Drawing
Antenna pattern

Version 1.0

0.00

i

Lol

Yy PR f
L 3.0 \—11 % 1.—|‘
b @ 1L 41 ¥

0.7/ 0.7

vy

\d

|

T T

]
1.5
1.8

0.6
0.6

0.3 _

L)
i

i
by

Unit : mm
Unless specified tolerances are +0.05
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8.1.2 Dimension Measurement DATA
Contents Dimension [mm]
standard W=1.5+0.1 L=3.0+0.1 T=1.2+0.1 A=0.3+0.05 B=0.7+0.05
1 1.51 3.00 1.22 0.31 0.71
2 1.52 2.99 1.20 0.32 0.73
3 1.52 2.98 1.21 0.31 0.71
4 1.51 2.98 1.22 0.30 0.72
5 1.51 3.00 1.21 0.31 0.71
6 1.52 2.99 1.20 0.31 0.70
7 1.50 2.99 1.20 0.32 0.71
8 1.51 2.98 1.23 0.32 0.70
9 1.52 2.99 1.20 0.32 0.72
10 1.52 2.99 1.23 0.32 0.71
11 1.50 3.00 1.21 0.33 0.70
12 1.51 2.99 1.23 0.31 0.72
13 1.52 3.00 1.22 0.31 0.71
14 1.52 2.99 1.22 0.32 0.71
15 1.51 2.98 1.23 0.32 0.70
16 1.52 3.01 1.21 0.32 0.71
17 1.51 2.98 1.22 0.33 0.70
18 1.51 2.99 1.23 0.32 0.72
19 1.52 2.99 1.21 0.31 0.71
20 1.50 2.99 1.22 0.30 0.72
Min. 1.50 2.98 1.20 0.30 0.70
Max. 1.52 3.01 1.23 0.33 0.73
X 1.51 2.99 1.21 0.31 0.71
o 0.01 0.01 0.01 0.01 0.01
Cpk 3.91 3.61 2.52 1.37 1.51
Result OK OK OK OK OK
Ver 1.0 (2010.04.28) 25/50 page



@partron

SDBTPTR3015

Prepared Model Type Date Document No | PANTECH Rev Rev
Blue tooth |internal dielectric
WOO S.H ( J-Touch ) chip antenna 2010.04.28 A 1.0
8.2 Packing Drawing
8.2.1 Carrier Drawing
NO.| S12W209 |
PO 4.00 + 0.10 P2 2.0+1.0
SO OO PO O OGP
P1 8.00 i ,
- Inpl\JtMarklng
A0 MAX 6"\‘\3] 3}
PACKING QUANTITY
5,000 PCS / REEL
A0 |1.80%+0.10 |E | 1.75%£0.10
BO | 3.30+0.10 |F | 5.50£0.10
KO |[1.30£0.10 |t | 0.30%0.05
DO | 1.55+0.05 |w |12.00x0.30
el Lo Ll e B ot
I R — (F7) 0l 2~ gl o)l ~E]
SMT CO. LTD
Size  17mm
A | 330 493 N | 807438
5| 20485 | W [12.4%88
C | 1305854 W2 | 164738
99 99 K
DETAIL K D | 20.2min
\‘\‘. W r UNLESS OTHERWISE SPECIFIED
. —WosT T ~ AN\ SEMILAND
CODE NO : I, T oo Y "BLASTIC ROCKREEL FOR
SDBTPTRR015 » e Y 50 ol » 20 ()
Model : NI o - (et Nhcho R
Do b T Rty Lee |11 Getza 2006 [Taf1
Quantity © NI Nr
(DPARTRON b
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8.3 LOT Notation
8.3.1 Marking Specification

Marking View

4 s 5
® @ ®
@ Antenna Position, Open Point

@ Standard Initial
3 Month : 1-January, 2- February - -- 9-September, A - October, B - November - -

8.3.2 Marking Method
Ink marking - Black Ink
8.3.3 Stamp Test

Picture

Ver 1.0 (2010.04.28) 27/50 page



(1?partron

Prepared Model Type Date Document No PANTECH Rev Rev
Blue tooth internal dielectric
WOO S.H ( J-Touch ) chip antenna 2010.04.28 A 1.0
8.4 Process Control
Product Issued/Revision Rev. Record desliagn od | BY checked app?gved
QC MANAGEMENT
Issued 04.04.06 FLOW CHART = f ?
CHIP ANTENNA 1.0 PRCP-C001 éézs.‘ 2 d]
Revised | 05.04.03 ' L Q\
FLOW CHART Management of Factors Management of quality
Input prepar | Main Process Equipment Cycle of Checked Method of Cycle of
Materials ation | Prosess name Name Checked Condition management Record S Margin Inspection management Record | Action
Ceramic Import shrinking refer to Micrometer
] A h
POWDER Q Inspection per:r?i?ivity Guide Sheet Network 10ea/LOT | Cisheet | Return
POWDER Q . - POWDER PER
lubricant powder Mixer mixing lubricant Scale MIXING - Exhaust
Shaping refer to dimension Micrometer 5/100EA
cTQ Press pressure Guide Per LOT | parameter weight refer to scale LOT Exhaust
(weigh/ Mold Condition Sheet 1/day C/SHEET density Guide Sheet Calculated 10ea/lot | CARD
Dimension) aspect Visual
.- SETTER Outside refer to all
Q Plasticity | ©'2siclty | " Temperature | Guide 2/day | Cisheet
PROFILE Sheet 1/month
Block wide refer to Micrometer 20ea/LOT
CTQ length Guide Sheet Calipers 20ea/LOT | C/sheet | Exhaust
(Dimension) shape Visual Inspection all
AG SI|3%ED1 Printer oqueeze refer to Bﬁr.gnEsE';lw refer to
LT velocity/presure i 1 _ s Mi 1 . h R K
PASTE Q qu—tgg screen SNAP g‘#:ede? /day sspect Guide Sheet icroscope Oea/3Jig | c/sheet | Rewor
Dry Condition
Drver Temperature refer to refer to
Dry o i Guide 1/week | Parameter |  Printed | o i8S oS | Visual Inspection all LOT | Rework
y 9 Belt speed Sheet lc):?ndkition CARD
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- By
Product Issued/Revision Rev. Record : By checked | By approved
QC MANAGEMENT designed
Issued 04.04.06 L
CHIP ANTENNA _ 1.0 FLOW CHART PRCP-C001 Fom s, N
Revised 05.04.03 :
FLOW CHART Management of Factors Management of quality
Input prepara | Main Process Equipment Cycle of Checked Method of Cycle of
Materials ton | Process name Name Checked Condition management Record e Margin Inspection Record | Action
SIDE 2 PATTERN
AG Q PAD Printer veloﬁ@yﬂ;ﬁggure refer to i Dimension refer to . 10ea/3i
PASTE Printing |  screen SNAP | Guide Sheet| 1da Guide Sheet| icroscope ealdlig | cfsheet | Rework
cTQ aspect
T " Dry Condition
Dryer emperaiure | refer to Paramet . refer to Visual | i
Q Dry Dry Jig Guide Sheet 1/week er cf)’rrwlgitggn Guide Sheet| VU@l Inspection all Lot card | Rework
Belt speed breakage
, Baking Hole | Temperature |  refer to Paramet | Breakage refer to , . Exhaust
Q Baking | “mesh net | Belt speed | Guide Sheet| ' "e°K S| Polution | Guide Sheet Visuat nspecton | all Lot eard | poyork
ee
AG Q ToP Printer ooqueeze refer to PATTERN refer to
inti velocity/presure - ! . 10ea/3Ji
PASTE pgrj:gg screen SNAP Guide Sheet 1/day dimension | Guide Sheet measure ea/3Jig | c/sheet | Rework
T " Dry Condition
Dryer emperaiure | refer to Paramet . refer to Visual | i
Q Dry Dry Jig Guide Sheet 1/week er cf)’rrwlgitggn Guide Sheet| VU@l Inspection all Lot card | Rework
Belt speed breakage
BOTTOM PATTERN measure
PAD dimension
AG Q . printer veloeeze refer to ) refer to 10ea/3li
PASTE Prnting | screen SNAP | Guide Sheet| 9 Guide Sheet ealdg | cisheet | Rework
cTa aspect Microscope
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isi Rev. By By By
Product Issued/Revision QC MANAGEMENT Record designed e approved
Issued 04.04.06 FLOW CHART :
CHIP ANTENNA _ 1.0 PRCP-C001 oo 9M NN
Revised 05.04.03
FLOW CHART eolgtz| SAEda
Eo e ol XX
FEMH | zy | 23y | BFE 2 Belgs =2 zaizsl | BB R 2ala Harge pazs | 45 et
Dry Condition
Temperature f
Dryer refer to Printed refer to . "
Dry Dry Jig Guide Sheet 1/week Parameter condition Guide Sheet Visual Inspection all Lot card Rework
Belt speed breakage
: Baking Hole Temperature refer to Parameter Breakage refer to . : Exhaust
Q Baking mesh net Belt d Guide Sheet 1/week C/Sheet Pollution Guide Sheet Visual Inspection all Lot card Rework
= Coa(iqg thickness
Coating Coating thickness Approval nspacion Approval - Lot Exhaust
O th‘;ﬁlt(g;iz in inl Ogutg(;ing Zﬁeet Lot g‘gﬁgg%:ﬂié?%;kom Z‘r)\eet Coating thickness Tester 50ea Lot card Rework
(TYP 16~204m
Reference SPL ; ; Lot card
inggggt(i::)n aspect refer to V'S;?érgli%%?on all production Er);hpaalfft
Guide Sheet diary
. Lot card
Q MARKING ,\'\A/l:éﬁi?‘% marking Reference SPL Visual Inspection all procg;iigtr:;ion ERfr¥va?J'§
Electrical NETWORK proofreading refer to 1/2hour Clsheet Electrical refer to Network all I;géuc;irgn Exhaust
Characteristic Inspection Jig Condition Guide Sheet Characteristic Guide Sheet P diary repair
aspect Reference SPL . . Lot card
aspect R : Visual Inspection : Exhaust
<> inspectionCTF dimension Gurigftfrstr?eet microscope all pro(;!igtﬁ;wn repair
Carrier Quantity refer to Lot card
cover Taping Direction Guide Sheet Manual all production Rework
reel aspect diary
Electrical
. . e Network refer
< D shipper NETWORK proofreading refer to Characteristic refer to : i Result return
inspection Inspection Jig Condition Guide Sheet 1/person Cisheet Da_asgkeizgg Guide Sheet VisT;?r?r?sc;ggion tosﬁé’é?e Paper Exhaust
ZE box - bar code packing refer to ] .
label Q packing printer Qupa/r':‘tity Guide Sheet Visual Inspection all - Rework
. acking
packing P refer to : ; R
<> inspection Qqu‘i/r,:‘tity Guide Sheet Visual Inspection all return
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B Pictures for QC management flow chart
Procdess Description Management item Management condition /

spec

Material inspection

— Screen, powder

— Dielectric constant
— Contraction

— Density

— Screen Dimension

— Outgoing inspection made
by supplier
— Approval sheet(dimension)

temp.

Forming — Forming with Powder : er)rgeeg?;onnce (Burr) — Molding condition chart
— Plasticity with Formed _ _ . 15 °
Plasticity ceramic block in high _ g;e):-;-ngd _ g;e)ggd-:%og_lamcr:n/wn

Barrel Grinding

— An each edge of
ceramic block(Not tuned)
grinded with Barrel to
soften

— Mixing ratio

— Ceramic block(Not
tuned):Ball:Water = 1:2:4

Ver 1.0 (2010.04.28)
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Management condition /

Procdess Description Management item spec

— AQL standard
— Tolerance : +=0.05mm

— Dimension inspection of

: ! - i i
ceramic block sintered. Ceramic block size

Dimension inspection

—Patterning process on

ceramic blook — Printing speed — Speed : 40~50mm(sec)

Printing

— To dry the Ag of
ceramic block

—Temp : 200~220 ° C

Reflow (Over 30sec) / 4times

— Reflow Temp.

— Coating thickness in

— Measurement of coating P :

thickness — Coating thinkness — outgoing inspection sheet
Visual inspection — Visual inspection of Pattern status PATTERN :Over 104m

printed pattern — open/short inspection PAD : Min104m

— open/short inspection (TYP 16~204m)
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Procdess Description Management item Managemesl:)tegondition /
Marking — Marking with ink on — Marking status — Marking instruction for

each product

Automatic packing

— Performance inspection
and packing

— Low/hing frequency

— Working instruction
attached

Final inspection

—Product appearance and
performance inspection

— Appearance,
performance

— AQL standard

Packing

— Packing for each
product

— Q'ty, packing status,
mixing

— Working instruction for
packing
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8.5 Outgoing inspection sheet for reliability test

8.5.1 Low Temperature Action

Model SDBTPTR3015
Test Low Temperature Action
Before After
Spec SWR (MIn:1.0 ~ Max:3.0) SWR (MIn:1.0 ~ Max:3.0)
ITEM 2400 MHz 2485 MHz 2400 MHz 2485 MHz
1 1.24 1.32 1.30 1.24
2 1.35 1.28 1.25 1.23
3 1.35 1.29 1.36 1.21
4 1.34 1.29 1.36 1.33
5 1.37 1.43 1.23 1.27
MIN 1.24 1.28 1.23 1.21
MAX 1.37 1.43 1.36 1.33
AVG 1.33 1.32 1.30 1.26
STD 0.05 0.06 0.06 0.05
CPK 2.01 1.62 1.56 1.72

Measurement Graph

#1 #2 #3 #4 #5

®—=~0—+~0

=D —~+—>
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8.5.2 High Temperature Action
Model SDBTPTR3015
Test High Temperature Action

Before After

Spec SWR (MIn:1.0 ~ Max:3.0) SWR (MIn:1.0 ~ Max:3.0)
ITEM 2400 MHz 2485 MHz 2400 MHz 2485 MHz

1 1.38 1.28 1.31 1.26

2 1.49 1.49 1.38 1.28

3 1.53 1.45 1.24 1.26

4 1.34 1.33 1.27 1.27

5 1.34 1.30 1.30 1.23
MIN 1.34 1.28 1.24 1.23
MAX 1.53 1.49 1.38 1.28
AVG 1.42 1.37 1.30 1.26
STD 0.09 0.09 0.05 0.02
CPK 1.47 1.23 1.79 4.35

Measurement Graph
#1 #2 #3 #4 #5

®—=0—+~0 W

=D ~+—+>
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8.5.3 Thermal Shock

Model SDBTPTR3015
Test Thermal Shock
Before After
Spec SWR (MIn:1.0 ~ Max:3.0) SWR (MIn:1.0 ~ Max:3.0)
ITEM 2400 MHz 2485 MHz 2400 MHz 2485 MHz
1 1.32 1.33 1.28 1.24
2 1.35 1.27 1.31 1.26
3 1.36 1.30 1.33 1.33
4 1.36 1.33 1.30 1.32
5 1.38 1.30 1.33 1.34
MIN 1.32 1.27 1.28 1.24
MAX 1.38 1.33 1.33 1.34
AVG 1.35 1.31 1.31 1.30
STD 0.02 0.03 0.02 0.04
CPK 5.06 3.82 458 2.08

Measurement Graph

#1 #2 #3 #4 #5

® =0 —+~0

=D ~+—>
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8.5.4 Humidity Action

Model SDBTPTR3015
Test Humidity Action
Before After
Spec SWR (MIn:1.0 ~ Max:3.0) SWR (MIn:1.0 ~ Max:3.0)
ITEM 2400 MHz 2485 MHz 2400 MHz 2485 MHz
1 1.34 1.30 1.25 1.24
2 1.32 1.22 1.33 1.28
3 1.34 1.27 1.28 1.23
4 1.38 1.34 1.32 1.33
5 1.31 1.36 1.34 1.25
MIN 1.31 1.22 1.25 1.23
MAX 1.38 1.36 1.34 1.33
AVG 1.34 1.30 1.30 1.27
STD 0.03 0.06 0.04 0.04
CPK 3.95 1.67 2.52 2.06

Measurement Graph

#1 #2 #3 #4 #5

®—=0—-0W

=D ~+—>
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8.5.5 Spray test with salt water
Model SDBTPTR3015
Test Spray test with salt water
Before After
Spec SWR (MIn:1.0 ~ Max:3.0) SWR (MIn:1.,0 ~ Max:3.0)
ITEM 2400 MHz 2485 MHz 2400 MHz 2485 MHz
1 1.38 1.29 1.29 1.30
2 1.37 1.28 1.31 1.26
3 1.41 1.31 1.23 1.23
4 1.32 1.26 1.24 1.27
5 1.36 1.29 1.25 1.26
MIN 1.32 1.26 1.23 1.23
MAX 1.41 1.31 1.31 1.30
AVG 1.37 1.29 1.26 1.26
STD 0.03 0.02 0.03 0.03
CPK 3.52 4.93 2.41 3.30
Measurement Graph
#1 #2 #3 #4 #5

® =0 —+-0

=0 ~+—>
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B Before and After pictures of Spray test with salt water
Before After

#1

#2

#3

#4

#5
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8.6 Inspection sheet of coating thickness

A B Cc

Inspection sheet of coating thickness
Spec [#1] PATTERN : Over 1041 P?‘PYI:D “fg‘jzoc’)“‘/;"m)
Inspection item A B C

1 16 11.28 11.04 11.28 12.19 18.26 18.42
2 17 10.23 11.12 10.90 12.31 19.30 19.26
3 18 10.90 12.01 10.29 11.58 19.43 20.08
4 19 10.92 11.98 11.34 10.63 20.03 19.01
5 20 11.25 10.84 11.36 11.77 19.88 18.85
6 21 11.42 10.95 12.05 10.58 17.69 17.66
7 22 10.35 11.26 11.98 10.59 17.83 17.54
8 23 10.62 12.20 10.57 11.02 18.82 19.06
9 24 10.58 11.38 10.58 11.00 19.20 19.37
10 25 11.02 12.30 10.90 10.92 19.26 19.27
11 26 11.29 11.35 11.96 11.94 19.60 18.70
12 27 10.84 10.62 12.18 12.15 19.31 18.77
13 28 10.98 10.67 10.52 10.52 18.52 19.24
14 29 10.88 11.24 10.49 10.90 17.55 19.05
15 30 11.02 10.51 11.26 10.83 18.36 18.26

Min. 10.23 10.29 17.54

Max. 12.30 12.31 20.03

X 11.10 11.22 18.85

o 0.51 0.64 0.71

Cpk 0.71 0.63 410

Ver 1.0 (2010.04.28) 40/50 page



@partron

SDBTPTR3015

Prepared Model

Type

Date

Document No | PANTECH Rev Rev

Blue tooth |internal dielectric

WOO S.H

(_J-Touch )

chip _antenna

2010.04.28 A

1.0

9. RoHS Data
9.1 Ceramic Powder

Parts Name

MWEF-38U

Tester Organization

DJK Coperation

Measurement Tester

Please see the 'method' in the test report

Measurement Data

Please see the report under the table

Aoplicant
Address

Seaoll, Kores

Report Mo. ATOSR-537E7-E

Intertek

: DOMG BAMG EMTERFRISE
: 1051102, 109. Sadang S-dong, Dongjak-ku,

TEST REPORT

Fage: 1 of 3

Dinte: Alig. 27, 2009

Semple Descripton

Mame/Type of Froduct
Semple ID Mo
MianufsctiUrer Vender

Semiple recaived
Testing Dae=
Testing Laboratory

Testing Environmant

Tazt Mathool:)
Test Recultich

Thae 1est results preser

Approved by,

244

: The following stimited samplels) zeid bo be-

: HIZIRCO MWF-38U
: RTOFR-S37ET
: DOMNG BANG EMTERPRIGE

tAug. 24,
: Aug. 24,
: Imtmrtek Testing Ty ber

:Temperatire : (24 =21 T

: Pleaze see the following pageish.

: Fleaze see the following pegeiz.

wid i S repart relite anly o the oDpscl (82

wt shall rok be repeoduced exoey

2009
200% ~ Aug 27 2005

Humidity - (&0 =5 )% RH

roval of e ieshing Ebocatony

Authorized by,

(72225

Jede Jang ! Lab. Technical Menager

Thes Tet: Rispont 4 bsmsd by the Company subjec bo iis Terms sed Condibom of Besiness privied oeedesl. Aiention 5 Srewn @ the miatons of babdiy,
IdlEmnlaticn an |Urstirosl B Ssnsd feren. T

Seoel Oflice “Tel - 033105150 Fax : 0321091235  Gemi OFice ;Tel
Seoul Lak. - #7005, TF|, Ace Techeo Tomer V¥, W0-21, Gore-3Deng Guro-Gu, Seoul 153768 Kores  Tel | 221051260 Fax - 02-2109-1358
Uban Lab. - #3402, Yosgame8i, Chongrpangeiviyon, LluGen, Ukan SH-885 Koren  Tel | 32357854 Fax | 0422766792

Bo Perk [ Lab. General Maneger

& Test Bepart shall not be repeoducss, except in U, sIheur pror witten cament of the Comgeny
Int=rt=k Testing Center

D4 To4T  Fax DS4-4E3TEST el Sie 0 weewlrperiek ooy
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SDBTPTR3015

Prepared

Model

Type

Date Document No | PANTECH Rev Rev

WOO S.H

Blue tooth
(_J-Touch )

internal dielectric
chip _antenna

2010.04.28 A

1.0

Parts Name

MWEF-38U

Tester Organization

DJK Coperation

Measurement Tester

Please see the 'method' in the test report

Measurement Data

Please see the report under the table

Intertek

TEST REPORT

Fage: 2 of 3
Raport Mo. ATO0SR-Z37E7-E Date: Alig. 27, 2009
Sample 1D Mo : RTD9R-537ET7
Semple Description  : HEIRCS MWF-350
Tazt k=ms Lini Tast Misthod MDL Faziles
With referenos to E’E EPA
Cadrmium Cdl ke 3052, by add digection and 05 MO,
debermiped by ICF-0ES
With reference to LS EPA
L=ed (Phi ik 3052, by scdd digestion and 5 M.
debermined by ICP-0ES
With referepes to LS EPA
Mepcury iHgl kg 3052, by add digestion and 2 MD.
determined by ICP-0ES
‘With reference to
£e p U5 EPA A and
Hexavatent Chromiem O ke Us EPA 30604 en 1 M.

determined by LIV-IS
Spectropfotomeber

Tested by :

Motes :  m/kis

< = Less than

MO = Mot deteched (

[eickie Las Pater Kim

= ppm = perts per million

<KDL}

MDL = Mathod detaction limit

" Miew of sample as received-

RTO9R-S3787

BN 0T

Thia Test RBepon s bsved by ihe Compasy subed to s Terms sed Condiions of Besiness prnled overleal. Aiention & drawn o the limiatons of labiliy,
IdtEmrlanion AN |Ursdrtanl Buies Sehned henein Thi Test Sepaim shatl i be reproduosd, sscept i L ol [Wor willen cament of te Campany

Intertek Testing Center
Seawl Office “Tel " 0271051350 Fax 0220001255 Gemi Office " Te

Seoul Lak. - #0006, TH, Ace Techao Tomer ¥, 19022, Gene-3Dong, Guro-Gu, Secul 1527606 Korea: Tel : 03-V06-1280  Fax - 0221091258
Likan Lats. - #3407, Yarga e, Chongryang-eyon, Ulu-Gon, Ukan c09-2:55 Kores  Tel 1 IS32S7-4754  Famd * DS2Z0E-6790

DS4462 7647 Fux - DS4-463 FEST Wieh Sie o o Ieriel fokr

Ver 1.0 (2010.04.28)

42/50 page



@partron

SDBTPTR3015

Prepared Model

Type

Date

Document No | PANTECH Rev Rev

Blue tooth

WOO SH | "JTouch )

chip _antenna

internal dielectric

2010.04.28

A 1.0

Parts Name

MWEF-38U

Tester Organization

DJK Coperation

Measurement Tester

Please see the 'method' in the test report

Measurement Data

Please see the report under the table

Faport Mo. ATOSR-537E7-E

TEST REPORT
;H.E:’:::i:gf.ﬁz.'-. 2009

- RTD9R-S37E7
- HEIRCO MwWF-35U

Semple 1D Mo
Sample Descrigtion

Flow Chast
{ EPA, BDE2 far 4, Ph, g FEPA, J0E0A, for CF7)

B digusiion sobiion a0 Wal 05
phosphale tulfer (K HP DM PO,
Mg,

1

Huakieg 350 wnd wimng
1 ) i

wt::"‘ |

Wkl sbyrng, i) firaia
VES EppeopTIe sl pH by deoprwies acrkion
of HRGH SO,

I I

Anilyzed by LWATE ‘

ST S
il HROy | HOHY HF

** Remardes : The samples were dissoived totally by pre-conditianing methcd according to above flow chart

..... End of Repog =+

Thes Test Bepan s hswed by Ihve Compeny subjed o i Terms aed Condiion of Bosiness prvied oweresl. Alleriion & Srewn to the lmbations of labilig,

Indemnlication and |Ursdictonal Buies Setned hienen Tha Test Sepoit shall ni be reproducss, except i UL mihout pror withien corsent of the
Int=rt=k Testing Center
Seoel Office ~Tel - 0231061350 Fax: O22W091255  Gomi OFce Tel - D54-462- T84T  Fax - OS4-4E2TERT Welb She @ snrwlinsriskcoby

Seoul Lak. © #0709, TH, Ace Techno Tower Y, W2L Gero-3Dong, Gum-Gil, Seoul 1533766 Kores  Tel | 0220051260 Faw - 0321090258
Lian Labs. - #3407, Yorgum-Si, Changrpingeyon, UG, Ukan 689255 Koves  Tel 1 G2257-5758  Fat © DS33RE-6T91

Company
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SDBTPTR3015

Prepared Model Type Date Document No | PANTECH Rev Rev
Woo SH | Fle tooth i”tggfoa'agiz'ﬁr‘fgic 2010.04.28 A 1.0
9.2 Ag Paste

Parts Name Silver Paste

Tester Organization

SGS Testing KOREA co. Ltd.

Meas

urement Tester

Please see the 'Test Method' in the table

Measurement Data

Please see the table in the test report

SGS

Test Report No. resesoinrcrsavasssarss

Ta:

METECH KDREA CO., LTD.

B-5601 Dongyang Faragon officetsl 17-2 Jeongja-tong
Buncang-qu

Sungram-ity
GYEONGGHDO
Korea

The following Mechandse Was SUDMITET and Ioentmed Dy he client as

Proguct Name : Silver Pasie
2GS Flis No. - AYAADI-2T95S
Recalved Dats - Octpber 08, 2003
Tast Performing Dats - Oowmber 09, 2009
Test Parformed 1 SGS Teedng Korea lested The sampiejs) seieciad Dy applicant with Toliowing recuits
Teat Results - For furier datails, please refer 10 lowing page(e)
Piuto Kim
Cindy Park
JAnse Songl Testing Person
¥ e 2 ey — 1 —
] |

issued Date-  Qclober 13, 2009 Page 10f 3

SGS Tesafing Korea Co. Lid

AT

Joft Jang | Chemical Lab Mar

Ver 1.0 (2010.04.28)
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Prepared Model Type Date Document No | PANTECH Rev Rev
Blue tooth |internal dielectric
WOO S.H ( J-Touch ) chip antenna 2010.04.28 A 1.0
Parts Name Silver Paste
Tester Organization SGS Testing KOREA co. Ltd.
Measurement Tester Please see the 'Test Method' in the table
Measurement Data Please see the table in the test report
Test Report No. Fesesoinrcrsavasmsans issueaDate: Ociober 13,2008  Pagezor3
Sampis No. - AYAADS-27T958.001
Sampis Descripdon - Siver Page
Item NoPart No. BCC11836HV
Commanta - Matarial & sliver
Haavy Matals
Tost fieme et Test Method WOL Eosufts
Cadmism (S e Wih reference to [EC S2321-2008, |CF ns KO
L=3d Py e W reserence bo IEC £2321:2008, |CP H ND
Memury g ek WIn reference in [EC £2121:2008, |CF 2 MO
Hexayaers CEposium (O W) ] IWEh reflerence in [EC E237 12008, LAVIE i MO
Hame Retardants PEBPEDES
Toct Heme Ut Tact Metred MO Escufic
Wsnotromatigheny! e WER reference fo [EC 523212008, BC-MS 5 o)
Dibromapheny! emgykg Wi reference Io IEC 523212008, EC-MS H N.D.
Troro-ctinner;y| ) W reference to [EC 621212008, GO-MS 5 NO
TetrRbromopheny! gy Wih reference fo IEC 623212008, GC-MS 5 ND
Pertabrorctipheny) ek Wi reference io IEC 523212008, GC-MS 5 ND
Seasoco ot ghen, ALl Wi pefmrancs 5 IEC 623312008, SO-MS T ND
Heptabmmonpheny! e W reerenee i [EC 523212008, GC-MS 5 MO
CiaDngmonoheTy ) W reflerenee in [EC 82111 2008, GC-MS & [ =]
NONIOFTMOoDIDaEny| ) Wi reference to (EC 62331 2008, GC-MS B WO
Decatracboheny kg Wi reference o IEC 623212008, GC-MS H ND
Wisneeromodiphamy sfher —akd Wi referenee in [EC E2131 2008, GC-ME £ O
DEromodiphsn)? sher L Wi referenee In [EC 523217008, GC-MS 3 ND.
Troromoalonery emer ) \Wih rederence to (EC §2331-2008, GO-MS & MO
Tetrabromedpheny siher ] WEh reference to IEC 623212008, GC-MS H WD
Fartstrorodphent sither Tkl Wih reference o [EC 52331 2008, GO-MS B MO
Hevaneo—odpheny siher mera \Wih petersnce 1o IEC 52331 2008, GC-MS H MO
Heptsbmmodiphenyt Eher ] Wi referenee i IEC 520213008, GE-MS L [ 3=]
Caabmmodipheny” ether ] Wi referenae o (EC 623212008, GC-MS - ND.
ronawemodEeny) ether =Ry \Wih reterence to IEC 523312008, GC-MS B MO
DecsEromodpheny sthet e WD reference to IEC 52321:2008, GC-MS £ MD.
NOTE: (1) NLD. = Nct getected. (<MDL)
i2) makg = pam
{3} MDL = Method Detection Limit
{4} -= No regulaton
{5) " = Qualtative analysis (Mo Unif)
(€]~ = Bolng-a@ier-SnTacion:
Negative - Absence of CrVl coating
Posiiive = Presence of Cril coatng: ihe detected concentraion n bofing-water-exiracton
‘SN0 IS Sgual oF QREIter than 0.02 mgikg Wit 50 oM2 E3mpS SUMacs are3
T e B e P ke e e e o e e e e B e
PR Wil — . e . e el
I
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Prepared Model Type Date Document No | PANTECH Rev Rev

Blue tooth |internal dielectric
WOO S.H ( J-Touch ) chip antenna 2010.04.28 A 1.0
Parts Name Silver Paste
Tester Organization SGS Testing KOREA co. Ltd.
Measurement Tester Please see the Test Method' in the table
Measurement Data Please see the table in the test report
Test Report No. resostinFcrsayanosarsss issusd Dafe  OClooer 13,2008 Page 3of3
Sampds ho. - AYAADS-2T9S5.001
$ampis Descripdon - Sver Paste
Item NoJPart No. - PCC1B3GHY
Halopen Contents
Teocd leme [ Tect Melned MOL Fecultc
EromreEr —ara WIth referencs iz ASTM D 735308, IC 2 ND
Chiorrei Tl ) 'Wilth reference io ASTM D T255-08 , IC » KD
Fichure of Sampis a8 Recelved
NOTE: (1) N.D. = Not getected (<MDL)
() mg'g = pom
(3] MDL = Method Desection Limet
(4) - = No reguiaton
(- e -mmemmﬁmum
(€] * = Boling-water-axiraction:
Neganve = Apssrcs of CIVI
Positive = Presence of OVl 031G, the detecied concantration In DoRing-water-axration
soiution is equal or greater han 0.02 mg/Akg with S0 cmZ sampie surface area.
T L et L L T T LT T b
1
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Blue tooth |internal dielectric
WOO S.H (_J-Touch ) | chip antenna 2010.04.28 A 1.0

9.3 Marking Ink

Parts Name ink-5135E Black ink
Tester Organization SGS Testing KOREA co. Ltd.
Measurement Tester Please see the Test Method' in the table
Measurement Data Please see the table in the report

Intertek

Aoplicant Imaie Kores Co., Lid.

TEST REFORT

-

Addrecs - R 1301, Deeryung Technotown 7, £39-11, Gazan-dong, SUmcheon-gu.

Zealll, Eopea

Fage: 1 2f 3

Repart Mo, RTOER-10331-003 Date: Oct. OF, 2003
Zample Desgiption : The following submitted samplelsh said to be:-
Mame/Type of Frodua : 5135E biadk ink
Sample ID Mo : RTO8R-10331-D03
ManuUfscturenVendar : imaje Korea Co, Lid
Sample recebeed : Sep. 30, 2008
Testing Diste : Sep. 30, 2008 -~ Oct 07, 2008
Testing Laboratory : Infertek Testing Center
Testing Envirenment : Ternperature : 4 22 ~ 260 ' Relative Humidity: 1 35 ~ 65) %
Test Methaodis! : Plaase see the folowing pageish
Test Resulslzi : Please sze the folowing pagelsh

S Mok | The tesl nesuls pressnied in Dl repoit pelite only 80 this objecl eskd

* Mobe 2 - Ths repom shall not be reproduced escept in ful wihouw the wrmen spprosel of the emang Bbormory

Approved by, Autharized by
Jade lang ¢ Lab. Technical Manager Bio Park f Lab. General Manager

This Test Repet i Bued by the Compeny dubjen is i Termd and Condilers of Busines prisied verkes! Anensen b Srasn i S limialioes of Rebdiy,
indeennilcaton aredl ferdicional s delinsd thenein. This Test Report ahull not be repredeced, sacep in Al sithou peor wiisen condent of e Compary.

Intertek Testing Center
Seoul Oftce: :Tel - 0238051350 Fax : 0021099259  Gumi Office : Tel - 054-L83-T647  Faoo - 054-462-T657  Web Sie ©

Seid Lab. ; 8709, TF, Ak Techne TewerV, 19722, Gero-20ung, Gune-Gu, Sevel 152-766 Keres Tel : 02-79059280  Fax - 00-2109-E758
Utian Lab. : #3803 Yongam-5l, Chongraang-Myun, Uku-Gus, Ukan $85-855 Kene  Tel | 0522574754  Fa : 05237%-67%2
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Prepared Model Type Date Document No | PANTECH Rev Rev
Blue tooth |internal dielectric
WOO S.H (_J-Touch ) | chip antenna 2010.04.28 A 1.0
Parts Name ink-5135E Black ink
Tester Organization SGS Testing KOREA co. Ltd.
Measurement Tester Please see the 'Test Method' in the table
Measurement Data Please see the table in the report
Intertek

TEST REFORT

Fage: 2 of 3
Report Me. RTOER-10331-003 Cek=: Oct. 07, 2008
Sample I Me. RTDER-10381-003
Zample Desgiption,  : 5135E Sleck ink
Test li=mis Unit Test Method ML Resuits
With referene= o LIS EFS
Cadmmyium (Cdl mz'kg 3052, by add digestion and 0.5 MDD
determined by ICP-DES
‘With referene= o LS ERA
Lead (PR} nz'kg 3052, by add digestion and 5 MO
determined by ICP-OES
With referene= 0o LIS EFS
Mierclry (Hg! narkE 3052, by add digestion and 2 MO
determined by ICP-DES
'LiJiF'. raference o
Hesayabens Chromium £ * nz'kg d‘;;riz:f::i:;:ls 1 MDD
Specipochotometer
Folybrominebed Biphenyl (FBEz)
Mionobrommobiphenyl [TE 5 MO
Dibromabiph=nyl na'ke 5 MDD
Trisromabiphenyl nzikg 5 MDD
Tetrabromaobichenyl meky \With reference to LIS EF% 5 MO
Fentazromebishenyl nafki 35400, by solvent extraction 5 MDD
Hexabromobipheny ek and determined by GC/MS 5 MO
Heptasromaobizhenyl noke 5 MDD
Dicmmbremstiphenyl nztke 5 D
Mansbromabiphenyl nz'kg 5 MDD,
Decnbromobiphenyl ngiky 5 D
Polytrominabed Ciphenyl Ether (FBDEs)
Mionobromediphenyl esher na'ke 5 MO
Dibramadiphanyl ether nztke 5 D
Trisromadiphenyl ether nzlkg 3 MDD,
Tetrabromodichenyl ather ki _ ~ 5 MDD
Fentabromedipheniyl sther ma'ky 3::?(':!‘“:;? T:I‘:_E;‘fz 5 MDD
Hexabromadiphenyl ether ki and dE’-:}I'IT n::.lnb}' GCI'MEF 5 D
Heptabromodichenyl sther nalki 3 MDD
Cimbromadiphenyl ather nztke 5 MDD
Monabromedipheny ether nke 5 MDD
Decabromcdiphenyl ether na'ky 5 M

Tested by : Mikkie Les HR Kim, Ellen Ju ng

Motz - wei'kis = ppm = parts per million
<= Less than
MLD. = Mot detacted { <MDL}
MDL = Mzthod detzction limit

This Test Repert s smsed by the Company subjen 12 5 Termd. and Condibens of Business prisied cveriesl ANENSSn B drasm 1z the limilaions of Raddiny,
indemrilication and jerisdicional isues defined thenein. This Test Repost shall net be repredeced, except in Al without prior writen coment of e Company.

Interiek Testing Center
Sl Olice  Tel - 0328001250 Fax  D22109-1259  Gued Ofice Tel -054-853-T64T7  Fux - 054462757 Wieh Shie ©

Sevul Lab. ; #7089, TF| Aoe Techns Tower, 19732, Gero-30wng, Gure-Gu, Seosl 153764 Karea  Tel : 0BHI081260  Faw - (21008358
Uhsan Lab. © #3802, engam-5i, Chongryang-hyun, Ujo-Gus, Ukan S85.845 Karen  Tel - 0522576754 Fae - 0521766752

Ver 1.0 (2010.04.28) 48/50 page



@partron

SDBTPTR3015

Prepared Model Type Date Document No | PANTECH Rev Rev
Blue tooth |internal dielectric
WOO S.H (_J-Touch ) | chip antenna 2010.04.28 A 1.0
Parts Name

ink-5135E Black ink

Tester Organization

SGS Testing KOREA co. Ltd.

Measurement Tester

Please see the 'Test Method' in the table

Measurement Data

Please see the table in the report

Intertele

Repart Mo. RTRER-10331-003

TEST REPORT

Fage: 3 2f 3
Crate: Oct. 07, 2003

Sample T Mo RTDER-10331-003
Sample Desaiption - S135E black ink

Tt li=rms Unik Test Meshod

ML Results

Wi referenos ta EM 14582
by oxygen combUstion with
bomb and determined by i

Bromine Br) me'ke

30 MO

\With refareros ko EM 14582
by ocxygen combUstion wih
bomb and cetermined by I

Chlorine (10 mi'ke

30 MND

Tested by : Mikkie Le=
Potes - mefle = ppm = parts per million
< = Less than

M. = Mot detected { <MDL)
MDL = Mathod des=ction limit

" Wiaw of cample as recaived:-

RTOBR~-10381-0013

=v= 0 of Repopt ™

Thi Test Repart i Guued by te Compasy subjec ie i Terma and Condilers of Busines prisied overkss! Alerion b drasn iz e limiaioss of Rty
indemnilcution and jerkdicional isues defined thirein. This Test Report shall nat be sepeodeced, eacep in Ml withou pror wiigen coment of Be Compars.

Inbertek Testing Cent=r

Seoul Dlice  Tel - 0320091250 Fag | DO-TI0RA259 Gumd Offics | Tel - D54-863. 7647  Fad | 054-462-7657  'Wish She |
Seoul Lab. ; #7908, TF), Ace Techne Tesery, 197-32, Gero-30oag, Gure-Gu, Seosl 153-766 Kares  Tel : 03FI09-1260  Fawd - 00-2109- 5358
Ltian Labi. - #3802 Yongam-Rl, Chongrping-Myun, Uju-Gus, Ulan SBRCEES Kena  Tel | 0532576750 Fa - D52I7E-6792
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Blue tooth |internal dielectric
WOO S.H ( J-Touch ) chip antenna 2010.04.28 A 1.0
10. Primary Inspection List
- Pantech
MNumber SPL SDBTPTR3015 Mumber SPL SDBTPTR3015 MNumber SPL SDBTPTR3015
SpEC— SWRIMIn: 1.0~Max3.00 SpEC— SWRIMin: 1.0~kax3.00 SpEC— SWRIMIn: 1.0~Max 3.0}
ltern ) 2400 [mHz] | 2485 [MHZ] lterm 2400 [kHz] | 2485 [MHZ] ltem ) 2400 [hHz] | 2485 [MH=z]
1 1.30 1.30 24 1.37 1.23 a7 1.25 1.32
2 1.32 1.28 26 1.26 1.32 48 1.31 1.26
3 1.28 1.31 26 1.36 1.23 49 1.28 1.28
il 1.29 1.33 27 1.29 1.29 B0 1.27 1.25
o) 1.36 1.2 28 1.30 1.31 E1 1.26 1.31
5] 1.30 1.37 29 1.37 1.22 52 1.24 1.29
i 1.36 1.31 30 1.34 1.2 B3 1.29 1.28
2 1.33 1.30 31 1.35 1.21 [yl 1.28 1.28
9 1.34 1.27 32 1.26 1.31 BB 1.27 1.29
10 1.31 1.30 =S 1.26 1.30 BB 1.25 1.28
11 1.33 1.249 34 1.256 1.27 E7 1.30 1.28
12 1.32 1.31 35 1.26 1.28 58 1.30 1.22
13 1.29 1.31 36 1.28 1.32 E9 1.23 1.27
14 1.30 1.30 37 1.26 1.29 g0 1.26 1.28
15 1.32 1.29 38 1.28 1.27 hdin 1.23 1.21
16 1.29 1.33 39 1.30 1.28 haix 1.37 1.37
17 1.29 1,34 40 1.29 1.23 BAyve 1.66 1.654
18 1.27 1,29 41 1,34 1.22
19 1.30 1.34 A2 1.27 1.30
20 1.28 1.33 43 1.27 1.29
21 1.29 1.28 44 1.31 1.2
22 1.31 1.29 AR 1.29 1.26
23 1.26 1.33 46 1,32 1.24
- Partron
Number SPL SDBTPTR3015 MNumber SPL SDBTPTR3015 MNumber SPL SDBTPTR3015
spec— SWRMin:1.0~Max: 3.0 spec— SWRMIn: 1.0~Max:3.0) spec— SWR(MIN:1.0~Max:3.0)
[term ) 2400[MHz] 2485[MHz] [tern ). 2400[hHz] 2485 [MHz] [tern ) 2400[MHz] | 2485[MHz]
1 1.29 1.32 24 1.3 1.26 47 1.24 1.29
2 1.30 1.28 25 1.28 1.32 48 1.29 1.28
3 1.26 1.32 26 1.3 1.29 49 1.28 1.28
4 1.30 1.31 27 1.30 1.31 50 1.32 1.31
5 1.34 1.27 28 1.30 1.31 51 1.29 1.31
B 1.31 1.34 29 1.25 1.27 52 1.24 1.29
7 1.35 1.29 30 1.26 1.28 53 1.29 1.28
8 1.30 1.31 31 1.28 1.32 54 1.28 1.25
g 1.33 1.28 32 1.25 1.31 55 1.27 1.31
10 1.30 1.30 33 1.32 1.29 56 1.29 1.28
11 1.32 1.29 34 1.32 1.31 57 1.30 1.30
12 1.32 1.31 & 1.29 1.31 58 1.34 1.27
13 1.29 1.31 36 1.28 1.32 59 1.31 1.34
14 1.31 1.28 37 1.30 1.30 B0 1.35 1.29
15 1.30 1.30 38 1.28 1.29 hin 1.24 1.25
18 1.28 1.31 39 1.28 1.30 = 1.35 1.35
17 1.31 1.31 40 1.25 1.31 Ave 1.55 1.56
18 1.25 1.29 ] 1.30 1.26
19 1.28 1.35 42 1.29 1.31
20 1.27 1.31 43 1.31 1.28
21 1.29 1.28 44 1.31 1.25
22 1.30 1.30 45 1.25 1.27
23 1.27 1.34 46 1.26 1.28
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