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2. Introduction

2.1 Introduction of Product
This product is an internal dielectric chip antenna that the Ag paste is printed on the surface

of dielectric block.

2.2 Specification and Dimension

Only Bulk Ceramic

Type
Dielectric Block Mg.SiO.(Magnesium Silicate)
Material
Paste Ag
L=30=0.1
Dimension[mm] W =15 % 0.1
T=12%0.1
Flatness 0.03
MSL LEVEL MSL LEVEL 1 204
Over 15 KV Top- Side View Bottom - Side View
ver
ESD LEVEL (HBM CLASS 3B)
Version Revision 1.0

5/35 Page
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3. Electrical Characteristic

3.1 Set Condition

ITEM SPEC
Frequency Range [MHZz] 2400 ~ 2485
VSWR [MAX] 3:1
Bandwidth [MHz] 85
Polarization Linear
Antenna | Series (Feeding) 1.8pF
. Matching
Matching Value Circuit | Series (GND) 1.0pF
of
Antenna Matching Circuit Shunt1 NC
w-Matching ;
(Direction, from Antenna to Module) Circuit Series 9.0pF
Shunt2 NC
Peak -0.05
Azimuth Plane
Average -4.03
Peak 0.00
Elevation1 Plane
Average -2.46
Gain[dBi]
Peak 0.00
Elevation2 Plane
Average -3.27
Peak 0.00
3D
Average -2.83
3.2 Test Fixture Condition
ITEM SPEC
Frequency Range [MHz] 2400 ~ 2485
SWR [Max] 25 :1
Bandwidth [MHz] 85
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3.3 Graph of Set Condition
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3.4 Graph of Test Fixture Condition
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3.5 Radiation Pattern

Azimuth Plane Elevation1 Plane Elevation2 Plane
. OO (<]
180 | 270° |
270 —— —00 270" —— —_ 90’
0° 90° | |
180° 180°

Azimuth Plane

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

-

(_ | >

H-Plan [V + H Sum]

Frequency [MHz] PeakValue | Theta[degl | Phildeg] Min'alue | Thetaldeg] ‘ Phildeg] 30 Avg[dBi] Galn[dBi] Efficiency [%]
2400, 000 -0.90 a0 z10 -12.63 90 B0 -4.91 3239
2425.000 -0.05 a0 z10 -10,46 90 B0 -4.03 39,61
2445, 000 -0.26 a0 205 -10,46 90 B0 -4.37 36,70
2465, 000 -0.68 a0 205 -10,83 90 B5 -4.87 3273
2435,000 -1.08 90 205 -11.91 50 55 541 26,90
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Elevation1 Plane

S .. | Fre

- =l 2400.000
2425.000
2445,000
2465.000
B 2485000

70

< | ]
E1-Plan [V + H Sum]
Frequency[MHz] Peakialue | Thetaldeg] Phildeg] Min%alue | Thetaldeg] Phildeg] 3D Awvg[dBi] Gain[dBi] Efficiency[#]
0.00 125 0 -3.63 42,84
0.00 125 0 -2.46 56.83
0,00 125 1] -2.56 56,63
0.00 125 0 -2,93 50,38
0,00 125 1] -3.40 45,84
Fre.

M 2400.000

2425.000

0 2445.000

[ 2465.000
2485000

i

= &

E2-Plan [V + H Sum]
Frequency[hHz] FPeakValue | Theta[dag] | Phildeg] MinYalue | Theta[deg] Phildeg] 3D Avg[dBi] ‘ Gain[dBi] | Efficiency[3]
0,00 235 a0 -4,38 36,57
0.00 2% T I - - -3, 47,22
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3.6 3D Radiation Pattern

3D Radiation Pattern
.. | Freq MHz]
500 El 2400.000
peak 158 O 2425000
glazn) OF 2445.000
O 2465.000
O 2485000
—min -20 56
(185,108 )
<40 oo
< | &
3D¥iew - ¥H Pol Data
Frequency [MHz] Peakialue | Theta[deg] Phildeg] Min¥alue | Thetaldeg] Phildeg] 3D Avg[dBi] Gain[dBi] Efficiency[%]
2400,000 0,00 120 210 -20.56 165 105 -3.82 -3.82 41,64
2425.000 0.00 120 210 -22.490 165 105 -2.83 -2.83 B2.24
2445,000 0.00 120 210 -24.06 165 105 -2.96 -2.96 50.68
2455.000 0.00 120 210 -26.91 165 105 -3.38 -3.38 46.30
2485,000 0,00 120 210 o 165 a0 -3.69 -3.69 42,89
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4. Measurement Process

4.1 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 . .
Analyzer Agilent 8753E Agilent 8753E or Advantest R3765CH
Cable RF cable (300 mm) RF cable (300 mm)
T
9
Qs
[
[=]
[=]
Test B
condition ==
4.2 Gain

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

Anechoic Chamber for Antenna Gain Measurement

-
-
A
|
w
4
4
4
1

Ver 1.0 (2012.02.24) 11/35 Page
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4.3 Gain Measurement block diagram

Anechoic chamber

SUT _[T Source
antenna

Network Analyzer

O— A —O
Port 1 (Agilent 8753E) Bort 5

5. Equivalent Circuit

< Chip Antenna Equivalent Circuit >

4 3 Default 1.5pF
I 1
| S—

1 2

Default 1.0nH

< Default Condition Equivalent Circuit >

Ver 1.0 (2012.02.24) 12/35 Page
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6. 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.

B PCB Layout Design

- Basic Design Outside Connection Outside Connection
o O O ; 'o o0 o
1005 series O
Ground Distance
Q5 ~ 1.0 mm O O
O ‘...l Center Connection O
| |i 1005 series
O No Ground Region O
O© 0 O OO OO O O oOVa
0.5mm feed line Ground Region

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 normal 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.

Ver 1.0 (2012.02.24) 13/35 Page
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C : The gap of between No1 land pad and ground is not exceeding 1.0mm, 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 1.0nH.

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 1.5pF.

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

- 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

4
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.

- Line Design

The connect line width is over 0.5mm.

Line Width 0.5mm

Line Width 0.5mm

Line Width 0.5mm

: 1005 series

ol | [ o O
5 0.5mm feed line

Ver 1.0 (2012.02.24) 14/35 Page
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- 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 4.0pF. 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 series

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.

B Change of Antenna Position

@) Ground Region O @) ®) Ground Region
O O 0O O O O e O O O O O O via
O 0 O O O O O O O O 0O
ll- 1 Ha z Z
; Ol & 9 (O
s O 1005 series é O g 5
g Ol 2 = 210
3 O F o ?: 3
g Q| e L s 1o
2 o g o £ 3
3 @) 2 O
O e O e
o 3 5 ¢ 5 o © 3
) g 5 g
S a O 3 O 8
O| § S s |O S
5 [ ® 0 3 o °®
Ol & mosseriesl | g O 1005 series
g 2 4 1
oA | : | |
OO0 O O O O O 0O 0O O O O
via O O 0 O O O Vi O O O O O O
Ground Region o O O Ground Region O
{Right Side/Up) {Right Side/Down) {Left Side/Up) {Left Side/Down})

This product is able to position at various spaces of PCB, like above.

B 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

1005 series
h No Ground Regjon

0O 0O O O 00O 0O0OOO0OO0OO0O O O
Vi 0.5mm feed line Ground Region

Ver 1.0 (2012.02.24) 15/35 Page
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7. Test Fixture Specification

7.1 Test Fixture and Test PCB

Test Fixture Loss 0.2~0.3 dB

Chip Antenna Dimension il:
w

Chip Antenna
Soldering Pad Dimension ; B *

PCB
Soldering Land Dimension

}_itc
T

ID|A|DI

7.2 Soldering Pad Dimension and PCB layout Dimension

Parameter L W T A B (o D E

Value[mm] 30 | 15 | 12 | 10 | 055 | 04 | 11 | 065

Unless Specified tolerances are + 0.05 mm

Ver 1.0 (2012.02.24) 16/35 Page



@partron

SDBTPTR3015

B PCB Drawing(Auto CAD Design)

0,5 1,1 1 1,1 1,5 0,5 0,3, 05, 05
—
E ;.1
O O
-+
T
; O
Q
4 U o
© O O O O
O O x
S . =e ° ° ° 00 ° o °
(o) = signal Linc] 1005 series O O (o)
O | |BRES........ 2 o (o) o
O 1005 series O o O
o No Ground Region O o No Ground Region o
o O OO0 OO OGO OOV OO0 © 00 0 0 0 O 0Ova
0.5mm feed line Ground Region Ground Region
< Top View > < Bottom View >
7.3 Matching Circuit and Default Value
101 200 --eemeeeees 201 300 302 200 eeesmneen 201
] i chi i Chi
1 e
f Tﬂ)o T'IOZ % T:&m
No 100 101 102 200 201 300 301 302
Default Value N/C 100 pF| N/C 1.0nH | 1.5 pF 0Q N/C 100 pF

Ver 1.0 (2012.02.24)
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8. Soldering Condition

8.1 Reflow Soldering

peak temp 260 + 5T
T o P RTTR—— .

1‘""{:‘ el O O O O O E-uuluuuunnnna.a..-:..
preheat 130 ~ 180°C o :

L S e i

100°C

25°C
0°C
: time [ se¢)
_- Q0 — ] 80 sec -
I max 30 sec
(3060 sec, |

8.2 Manual Soldering
Pre-heating Temperature : 120C , 60 ~ 300 sec.
Soldering Temperature : 340C+5C , 5 sec max per each terminal

8.3 Recommend PCB Pattern Design

Confer to 6 Application Note and 7.2 Soldering Pad Dimension and PCB layout Dimension

Ver 1.0 (2012.02.24) 18/35 Page
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9. Primary Inspection List

Contents Electrical Characteristic Dimension[mm]
VSWR 2.5 : 1 [MAX] T=1.240.1
standard 2400 pase W=1.540.1 L=3.040.1
1 1.48 1.39 1.53 2.98 1.24
2 1.48 1.39 1.52 2.99 1.23
3 1.58 1.28 1.53 2.98 1.24
4 1.40 1.44 1.53 2.98 1.22
5 1.60 1.27 1.51 2.97 1.23
6 1.37 1.49 1.52 2.99 1.23
7 1.59 1.28 1.53 2.98 1.24
8 1.45 1.39 1.51 2.98 1.23
9 1.61 1.26 1.53 2.98 1.24
10 1.54 1.31 1.52 2.99 1.23
11 1.35 1.49 1.50 2.97 1.24
12 1.46 1.39 1.51 2.99 1.23
13 1.48 1.35 1.52 3.00 1.22
14 1.43 1.39 1.52 2.99 1.24
15 1.47 1.35 1.53 2.96 1.23
16 1.40 1.42 1.52 3.01 1.22
17 1.55 1.28 1.51 2.98 1.22
18 1.46 1.37 1.51 2.98 1.23
19 1.56 1.29 1.52 2.98 1.23
20 1.36 1.47 1.55 2.99 1.23
X 1.48 1.37 1.52 2.98 1.23
o) 0.05 0.05 0.01 0.01 0.01
Cpk 4.01 5.038 2.16 2.11 2.81
Result OK OK OK OK OK

Ver 1.0 (2012.02.24) 19/35 Page
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10. Reliability Condition

10.1 ENVIRONMENT TEST

ITEM TEST CONDITION LIMIT
High Temperature L85C43°C. 120hr *After the test,
1 Rt_ar3|stance specimen would be kept at
ow Temperature -40C+3C , 120hr 25C+5C for 1 hours
Resistance * ;
Humidity specimen sheet meet the
Resistance +60£3 C, RH90~95% ,120hr electrical specification
10.2 Thermal Shock Test , Reflow Test
ITEM TEST CONDITION LIMIT
-30C/30min < +70C/30min
Thermal Shock cycle : 15 cycle
recovery time : with in 5min SAME as 10.1
Pre Heating 200+5C , 30~60 sec
Reflow , o o
Peak Heating 260 C+5C |, 30sec Max
10.3 Mechanical Test
ITEM TEST CONDITION LIMIT

Random Vibration

Frequency 10~500Hz - 10 x9.8MW¢(G)
15min , X.Y.Z each 5 times

Sweep time

*After the test,
specimen sheet meet the

Drop

Height 152¢m 5 times (Each Surface)

electrical specification

10.4 Reliability Test Result

*  Appendix

Ver 1.0 (2012.02.24)
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11. Mechanical Characteristics

11.1 Antenna Pattern Drawing

Antenna Pattern View

]

1
(3)

—

|

(6) ﬁ[ ]
:
0.3 0.7 0.7
(4)

..-i |
457

1.5_
1.8 _|

=y By Y
B K6
0.6

0.6

L)
i
1

h)
i

Unit : mm
Unless specified tolerances are #0.1

11.2 Real Measurement Value

(1) @ &) @) 5) ®)

prawing Dimension | 93+0.1 | 1.8%0.1 | 1.0%0.1 | 07%0.1 | 055%0.1 | 1.0*0.1
1 0.28 1.77 1.01 0.71 0.53 0.99
2 0.29 1.80 0.97 0.72 0.53 1.03
3 0.29 1.77 0.97 0.67 0.52 1.01
4 0.28 1.83 1.01 0.70 0.55 1.00
5 0.28 1.77 1.00 0.67 0.53 0.97
MIN [mm] 0.28 1.77 0.97 0.67 0.52 0.97
MAX [mm] 0.29 1.83 1.01 0.72 0.55 1.03
Average [mm] 0.28 1.79 0.99 0.69 0.53 1.00

Ver 1.0 (2012.02.24) 21/35 Page
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11.3 LOT Notation

7
@
® Month : 1-January, 2-February, 3 - March, 4 - April, ----, 7 - July,
---+, A-October, B - November, C - December
11.4 Marking
Marking View
4 s 7
® @ ©®
@ Input Signal
@ Serial
® Month : 1-January, 2 - February, 3 - March, 4 - April, ~--+, 7 - July,

-+-+, A-October, B-November, C - December

Ver 1.0 (2012.02.24) 22/35 Page
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12. Structure & Material

12.1 Fabrication

The structure is materialized printing Ag paste at the dielectric block.

12.2 Structure

12.3 The Cross Section

Ag Paste

Cutting plane-L / \ Cutting plane-W

Powder

Powder

W L \\ /
Ag Paste
12.4 Material
Item Material Campany Spec
Dielectric Block POWDER HAYASHI
PATTERN Ag Paste METECH Thickness : TYP 104m
PAD Ag paste METECH Thickness : Min1040(TYP 16~204m)

Ver 1.0 (2012.02.24)
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13. Attention

13.1  Temperature Condition

Range unit
Operating A 5 .
Temperature 40 ~ +100C ¢
Keeping AN ~ o 5
Temperature 40 ~ + 70C c
13.2 Temperature Condition
Item Condition Temperature Range
Operating Low at -75C, for 24hr, Good Operating
Temperature High at +150°C, for 24hr, Good Operating
Keeping Low at -75C, after 1000hr, Good Operating
Temperature High at +85C, after 1000hr, Good Operating

*In case of "High Temperature Resistance", because the packing material is broken at higher
temperature than +85C, the test is not able.

13.3 MSL LEVEL 1 (JEDEC J-STD-020C)

Floor Life Soak Requirements
Time Conditions Time Conditions
1 Unlimited =< 30C/85%RH 168+5/-0 = < 857C/85%RH

Ver 1.0 (2012.02.24) 24/35 Page
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14. Packing

14.1 Carrier/Reel

f Surface -
ltem Material e e s Electricity Method
Carrier tape A-PET Typical 10°Q 10V MAX
- Heat Press
Cover tape PET Typical 10°Q 30V MAX
Reel PS Typical 10°Q 30V MAX -
14.1.1 Carrier Specification
NO.| S12W209 |
PO 4.00 £ 0.10 P2 2.0£1.0 DO

R

1 O

W

— ]

Input Marking

©( PACKING QUANTITY
5,000 PCS / REEL

A0 MAX 6°“\<‘>] 3

A0 11.80£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 |12.00£0.30

Scole| N/s [ unit | m/m |Customer & Tifle
Dote | wos . . 3%1.5%1.2T

[esigned by |Checked by |Approved by

(o) (F) ol =)ol 2 F
P 46 SRl
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14.1.2 Reel Specification

| 2 | 3 4 5 5 7 | 8 | g
Size 12mm 18mm 24mm 32Zmm 44mm 56mm
) 330088 | 330038 | 330088 | 230°%F | 330%% | 3300H
A B 2,042 | 2043 | 20%42 | 2023 | 2023 [ 2022 |a
o 13.0%8% | 13040 | 13.0%8° | 13.0%8° | 13078 | 13.079°
8 20.2min | 20.2min | 20.2min | 20.2min | 20.2min | 20.2min
1 N 8038 | 80%8 | B0'3% | sotif | sot3 | 0 @E [
Wi 12438 [ 16.4 %30 | 24440 | 324438 | 444788 | 564 %8
8 W2 | 16.4 750 | 204750 | 28,4750 | 36.4750 | 484750 | 60.4730 |5
c ©
D ]
L E
F F
UNLESS GTHERWSE SPECFIED —
LMW OTOLT X kDS ﬁ \DEW”—AND
g S MK 40,05 AT TiLE
_ IS \ 2 0CH ToC X &1 e &Y PLASTIC ROCKREEL FOR
- N " JYLEE 330 mm(Dia) % B0 mm(Hub)
) DETAIL "K SANGULIR TOL 2 e T e
" . S 4 UNDERLINE DIMS NOT H.H.Chol A3 SRL=13D80H I A s
N TO SCALE AFPATER BY SCALE |FELEASE DA HET
B . S i Randy Lee 1/1] 0ct.24.2006 II of 1
Ve [ 2 I 3 + T 5 -, T 3 7 1 & I g

T
SPEC 5000EA, VSWR 2.5
MODEL : SDBTPTR3015

T
=

CODE NO : I

GM505
Model @ LA AT
5000
Quantity : [T
Lot No 7

@DPARTRON
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SDBTPTR3015

14.2 Box Specification

HF

RoHS

V1, Material : SK/SIK-B
Cardboard box

3
SS§5
"y

Ver 1.0 (2012.02.24)
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15. Process Control

Product Issued/Revision Record By designed | By checked | By approved
Issued 04.04.06 Process Control
CHIP ANTENNA . PRCP-C001
Revised 05.04.03
FLOW CHART Management of Factors Management of quality
[ nput Process
) - Eaui
Mater ials | Prepar Main name quipment Checked Condition Cycle of Record Checked Vargin Method .of Cycle of Record | Action
ation | Process Name management | tem Inspection managemen t
. shrinking .
Ceramic Impor t refer to Micrometer
. . L C/sheet
POWDER Q Inspect ion r.at(.e .. | Guide Sheet Network 100a/LOT | C/sheet | Return
permittivity
POWDER . L POWDER PER
lubr i cant Q powder Mixer mixing lubr icant Scale WIXING Exhaust
dimens ion Micrometer 5/100EA
. pressure refer to Per LOT |parameter . scale LOT
Q Shaping Press Mold Condition | Guide Sheet | 1/day | C/sHeeT | Weiont refer to Caloulated | 10ea/lot | caRp | CXNaust
density Guide Sheet )
Visual
aspect
. SETTER Outside all
Q Plasticity Pla:t:ony Temperature r_efer to 2/day C/sheet
ole PROF | LE Guide Sheet 1 /month
wide Micrometer 20ea/LOT
refer to )
Block length ) Calipers 20ea/LOT | C/sheet | Exhaust
Guide Sheet ) )
shape Visual Inspection all
Drmens on
PAD Printer Vemﬁﬁ“ye/%zreesure refer to B refer to . .
AG PASTE Q Printing screen Guide Sheet 1/day GUide Sheet Microscope 10ea/3Jig | c/sheet | Rework
aspect
T i Dry Condition
Dryer emperature | reofer to ) refer to ) ) Lot
D - v Il t
Q ry Dry Jig Belt speed Guide Sheet 1/week |Parameter oggé?i?gn Guide Sheet isual Inspection all card Rewor k
breakage
Ver 1.0 (2012.02.24) 28/35 Page
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Product Issued/Revision Record By designed | By checked | By approved
Issued 04.04.06 Process Control
CHIP ANTENNA . PRCP-C001
Revised 05.04.03
FLOW CHART Management of Factors Management of quality
Input Process
Materials pre-par Main name Equipment Checked Condition Cycle of Record Checked e Method .of Cycle of Recor d Action
ation |Process Name managemen t [ tem Inspection management
SIDE 2 PATTERN
PAD Printer Squeeze refer to Dimension refer to . )
£ velocity/presure — 10ea/3J
AG PAST Q Printing |  screen SNAP Guide Sheet | 198V Guide Sheet | MiCroscope ea/d)ia | o/sheet | Rework
aspect
T ; Dry Condition
emperature
Q Dry D[r)ry(jri r_efer to 1/week | Parameter Printed r.efer to Visual Inspection all Lot card | Rework
y Jig Belt speed | Guide Sheet condition | Guide Sheet
breakage
: Baking Hole | Temperature | refer to Breakage refer to . . Exhaust
Q Baking mesh net Belt speed | Guide Sheet 1/week Pg;gﬁgé?r Pollution | Guide Sheet Visual Inspection all Lot card Rework
Q TOP Printer | S.‘g“e/eze refer to PATTERN refer to
i i velocity/presure — . . 10ea/3Ji
AG PASTE printing screen AP Quide Sheet 1/day dimension | Guide Sheet measure ea/3Jig | c/sheet | Rework
T ¢ Dry Condition
emperature
Q Dry D[r)ry(jri r.efer to 1/week | Parameter Printed r'efer to Visual Inspection all Lot card | Rework
y Jig Belt speed Guide Sheet condition Guide Sheet
breakage
BOTTOM PATTERN neasur e
PAD dimension
i Squeeze refer to refer to
E inti printer velocity/presure - 10ea/3Ji
AG PASTI Q Printing screen SNAP Guide Sheet 1/day Guide Sheet ea/3Jig | c/sheet | Rework
cTa aspect Microscope

Ver 1.0 (2012.02.24) 29/35 Page
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Product Issued/Revision Record By designed | By checked | By approved
Issued |  04.04.06 Process Control
CHIP ANTENNA . PRCP-C001
Revised 05.04.03
nout FLOW CHART . Management of Factors Management of quality
npu rocess
Materials | prepar | Main name Equipment Checked Condition Cycle of Recor d Checked e Method of Cycle of Record | Action
ation |Process Name management [ tem Inspection management
Temperature Dry Condition
Dryer refer to Printed refer to ) )
D - : 1 k |P t fh : Visual | t Il Lot d| R Kk
Q ry Dry Jig Belt speed Guide Sheet /wee arameter Ct?r”eda'lja'g"é‘ Guide Sheet fsual fnspection a ot car ewor
' Baking Hole | Temperature | refer to Breakage refer to ) ) Exhaust
Q Baking mesh net Belt speed | Guide Sheet 1/week Pg;gﬁzé?r Pollution | Guide Sheet Visual Inspection all Lot card Rewor k
Ref SPL
aspect aspect erg?eenrceto Visual Inspection all Lot card | Exhaust
inspect ion . microscope Py | repair
Guide Sheet diary P
. ) Lot card| R K
O MARK ING mgéﬁ:ﬂg marking Reference SPL | Visual Inspection all prcadiL;tyion Exer\:V;)UrSt
Electrical NETWORK proofreading | refer to Eleotrical refer to Lot card | Exhaust
Characteristic | Inspection Jig Condition Guide Sheet 1/2hOUI' C/Sheet Characteristioc Guide Sheet Network all pr%diuacrtylon repair
aspect d.aspec't Rerfg?aenroet%PL Visual Inspection [ Lot Ca.rd Exhaust
inspect ion Imension ) microscope a pr%d.uct ion repair
Guide Sheet fary
Carrier . Quantity refer to Lot card
cover Taping Direction . Manual all production | Rework
reel aspect Guide Sheet diary
Electrical refer
shipper NETWORK proofreading | refer to Characteristic refer to Network ) Result | return
) ; VAR A : 1/person | G/sheet aspect : microscope to Guide
Q inspection | Inspection Jig| Condition |Guide Sheet paopking Guide Sheet | yisual Inspeotion |  gpeet Paper | Exhaust
packing packing fer t
box Q packing barrinCtOedre P/N r'e er to Visual Inspection all Rewor k
label P Quantity Guide Sheet
. packing
<> _paokln.g P/N r.efer to Visual Inspection all return
inspection Quantity | Guide Sheet
Ver 1.0 (2012.02.24) 30/35 Page



@partron

17. ROHS Data

1) Ceramic Powder

SDBTPTR30

Parts Name

Powder(MWF-38U)

Tester Organization

Interket Testing KOREA co. Ltd.

Measurement Tester

Please see the 'method' in the test report

Measurement Data

Please see the report under the table

Intertek

TEST REPORT

Agplicant < TECH
Address Rem@n 084,
Seoud, 153755 Korea

Intertek

Report No_ RTT1R-S25136R.

TEST REPORT

Page: 2of 4
Date: Jul 04, 2011

Sampee ID No. RTIRS2513
on T2

Page: 1 of 4
Repont No. RTHRE2513ER Date:Jul. 04,201
The following ssid to be-
MNeme/ypeof Produdt <113
Pame of Material HZRCO MWF-38U
Sample ID No. RTHRS2513
Manufecturer/Vender Hayashi chemical indusry co. .
Samphe received Jun. 28,2011
Testing Date Jun. 28, 2011 ~ kit 01, 2011
Testing Environment Temperatire (24£2) T Humisty:(6025 )% RH
TestType ROHS wet cherical analysis
Test Methoda Fiezse see the following pagets!
Test Results) Prazse see the following pageis!
ok 1 The st resuls prested s reprt i oy he bt st
Approved by, Aushorized by,

244

Jadte Jang / Lzb. Technical Manager

s e e by e Crmpay s 1 B Tees ans Carions of Busess et cvnest Amenian s drawn 0 the misnons f sy
Pdeenicason 30 il e cenes Baren. T Fst Aepart 1l ot b Feprodiced, Bcept 1, WERCUL P Wt e of e Company.

(]

Interisk Testing Services Kores Lid

B0 Park / Lab. General Manager

Sarpie
Tt e Ui T Misthod WEL | Reaiit
Cadmium () watks Wit reference 1o 05 | ND
Lead P2) P o el I D,
Meraury (hg! wafks | detemined by ICP-OES 2 N
Vit reference 10
et G (€ 1EC 62121 Editon 1.0 : 2008,
Joraed ks | by akaline 1 ND
For non-mea zhon o
Toibrorminated Eiheryl (B8
Mancbremebpheny| e 5 WD
Dibromobipheny! kg 5 ND.
ks H i)
ks Wit reerence 15 5 ~D.
o/l | 18C 62521 Eden 102008, |5
[
Fepibromotghent - deermined by GUIMS
[
[
s
P brorminated Diphen Efar PE0ED
Monobromedipheryl eher w
Dbramodpheny sher o
TobromodihenT st oo
Tarsromodpheryl et w0 [r—
ether [ IEC 62321 Editions 1.0 - 2008,
Tiexabromodipheny Sher w d
Feptzbromedipheny! ether g/ determined by GOMS
riabromodiphenyl eher ww
[
Decsbromedpheny | ether s 5

Tested by - Nikkie Le=. Lo Kim Elen Jung. Jessica Kang

Motes : ks = ppm = parts per milion

= Less then
IND. = Not detected ( <MDL)
ML~ Method detection limit

Thi Tt R e by e Cormpany St 1 B e and Conciacns o Bies peles sveneat, Amenian 5 rawe 13 e Imessas of s
edermnfcaan an urcicions s deinos v, Tis s epos shal ot o reeoded,excestin il mebout prc e consetof e Compary

Interisk Testing Services Korsa Lid.

e O el 2 090 9500
oo e £ 1

TEST REPORT
§

3ofd
Report No. RTTTRS2S13-ER Date: Jul 04, 2011
Sampe b No. EEEEE

Sample on T3

* View of sample a5 received;-

RT11R-5251300
b ]

This Tt B s 3 Cormpany i 0 T 373 Condions of B e ovsnt Asmnion i w1 e mions of ety
b e e, e T e ot 1l WERu e oo e Company

Intertek Testing Service: Korea Lid.

St L3 Ao 1, A4 DG Towe, #8456, Swongas 10, Secnaon s, e,
i o s 3402 Yorg, Coongen o, Uit on, U 605

oo s szl

Intertek

TEST REPORT
-
R Bt
SO T
Tt W
——
e e
i 1
|| I T [Frr ]
T
Tt
s N .

[Fom

Torhr e ed

el are
oty cgsoved

Somar enrioy
T e Preiptey
Ph e

13 T T
- 9 -
b T
=) o) =)
[

[ ) I = ]
Fohres T TG, HCLHE, 1.0, Hha0, 1
= T PG, P !
[P — 1
..... Ed of Report =+

Ths Tes e oty e Corpany s 1 5 Tevms 33 Condions of B bt vcsest, Aot craves e s o s

e Fapr e, et il W e i, s o

Ineriek Testing Senvicez Keres Ltd

Seonzs 51, Sorgion G
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SDBTPTR3015

2) Ag Paste

Parts Name

Silver Paste

Tester Organization

SGS Testing KOREA co. Ltd.

Measurement Tester

Please see the 'method' in the test report

Measurement Data

Please see the report under the table

SGS

Test Report No. resoto1Lr-cTsavaa11-26011
.

To:  DAEJOO ELECTRONICS MATERIALS Ct
123810
war
Siheung-si
Gyeonggi-do 428814

The following merchandiss was submitted and idsnified by the dlient as

Product Name : Ag Paste
Received Date :2011.08. 10
Buyer(s) SONY
oD R,
Test Performed 535 Korea tested the sample(s) selected by applicant with following resuilts.
same with the sample submitted.
_— JA Ty
e

Cindy Fark
Jerry Jung/ Testing Person

Issued Date: 2011.08. 18 Page 10f8

are the

Jeff Jang ! Chemical Lab Mar

SGS

Test Report No. resototLr-cTsavaati-2satt

Issued Date: 2011.08. 18 Page 3ol

Sample No. ; AVAA11-28011.001

Sample Description  : Ag Paste

Htem No.fPart No. :NA

Materiais A

Halogen Contents

[rest tams [ e | Test Method [wor [ mesurs |

| Bromineizn | mata | BSEN 145822007, IC "= [ wo |

|"criomnaicy [ mota | 55 EN 14saz007 . 10 [m [ _~no ]
Picture of Sample as Received:

MOTE: (1) N.D. = Not detected (<MDL)
2) mglkg =

{3) MOL = Method Detection Limit
N reg

Caatve aniysis (o Uni)
Boiling-water-sxtraction:

Negalie = Absenceof GVl costing
e of

SGS

Test Report No. Fesotoinr-cTsavaa 1126011 Issued Dste: 2011.08. 16 Page20f6

Sample No. - AYAAT1-26011.001

Sample Description  : Ag Paste

Ttem No /Part No. NA

Materials A

Heavy Metals.

Testitems unit Test Method . Resuls

Cadmum make Wit reference t [EG 62321 2005 05 D

Lead (Fb) gy With reference to [EC 62321.2008, 5 M.

Mercary (Hg) moky Wit reference i IEC 62321.2008, 2 ND.

Hexavalent Chromium (Cr Vi) mgky | Wah reference o [EC 623212008, VAIS i ND.

Flame Retardants PEESIPBDES

Test tems Unit Test Method v Resuks
mgiky | Witnreference 1o IEC 62321:2008_GG-MS 5 D
mgky 5 M.
makn | Wit reference io IEC 62321:200 5 ND
mgky | Withreference to IEC 62421:2008,_GC-MS 5 ND
mghky | Withreference to IEC 62421:2008._GGMS 5 ND
mohky | Wit reference o IEC 62221 mus GoMS 5 ND.
make 5 )
gk 5 M.
mgky 5 ND.
moky 5 ND.
moky 5 ND.
mgky 5 ND.

cther gty 5 ND.

moky 5 ND
oy 5 ND.
mghky | Withreference o IEC 62221:2008, GCMS [] ND.
mgky | Wit reference o IEC 62321:2008, GC-MS 5 ND
maky | Witnreference to IEG 62321:2008._GG-MS 5 D
moky | Withreference o IEC 62221:2008, GC-MS 5 1)
mgky | Withreference to IEC 62221:2008, GC-MS ] M.

MOTE: (1) M.D. = Not detected (<MDL)
2) =

SGS

Test Report No. resoto1Lr-cTsavaa-2som Issusd Dater 2011, 08. 16 Page 4of 8
Flow Chart of Digestion
Cutting/Preparation

Hg

> ! o
‘ for each sample matrix.

Sample material tion Aci
Metal;Fe, Cu, AI, ete Aqua regia , HCI, HNOx
Plastic HNO:, HCI, HF, HCIOs
Sibver HMNOs, H:500
Solder, Au, Pt, Pd, Sb, Sn Aqua regia
Glass HNO3, HF
Ti, Zr, W, Mo, Si, Hi, Nb,Ta HNOs, HCI, HF
‘Snias IEC 62321) HNO:, HC1, H:SO4, HBr
Others Any acid

The sampies were disscived totally by pre-conditioning method according to abave fiow chart.
Section Chief - Gilsae 11

NOTE:

1)ND. = Nmmed[wm)
mgkg

C
@
(3)MDL Mo Deteston Limit

(4)-=No reg
(5] - Guahiste analyss (Mo Uni)

solution is equal or greater than 0.02 rrglkg with 50 cm2 sample plleicas

o

Ver 1.0 (2012.02.24)
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SDBTPTR3015

SGS

Test Report No. resoto1LF-cTsAYAA11-26011 Issusd Date: 2011.08.18 Page5of6
Flow Chart of Cr 5* PBBIPBDES Testing

PBBIPBDES crée crb*

‘ Mechanic_Sample Mechanic. Sanple Mechanic_Sample

Sample Mmuremem
smemEnmmnn ‘Spot Test / Boiling
of the Sample Water Extraction

Clean-up with
Fiorisil Column

Adding Extraction Solution

[ ‘Adding 1,5

Heating to 90~95°C Diphenylcarbazide
for Extraction for Color Development

ARed Color Indicates

DATA

(5} wiaitative analysis (No Unit)
(8) * = Boiing-water-exracton:

= Absence of CrVl costing

Posiive = Presence of CV] coating; th in boil
soluion is =qual or greater than 0.02 mg/kg wih 50 cm2 sample surface area.

SGS

Test Report No. resot01/LF-cTsAYRA1-26011 Issued Dater 201108, 18 Page 8 of 8.

Flow Chart for Halogen Test

‘ ‘Sample screening using XRF. ‘

‘ Liquid containing water{>80%)? % Yes

‘ Weigh the samples into the combustion boat. ‘

‘ 'Add absorption solution into the bomb o tube. ‘

‘ Admit 02 gas or 02+Ar2 gas and start i ‘

Dilute
‘the solution
‘ (EPA300)

I Allow during absorption of the burnt gas.

[
‘ Analyze ing lon Cl }—‘

NOTE: (1) N.D. = Not dstected. (<MDL)
(2) mohg =
(3 DL = Methos Detection Lk

Quaitative analysis (No Urit)
Boiling water-extracton

= Ansence of CrVI coating
ve = Presence of VI coating;
Eottion s s o gt than 0,02 mg/kg wih 50 £ Saple SLrte orea

Ver 1.0 (2012.02.24)
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3) Marking Ink

Parts Name Black Ink

Tester Organization CTI Testing KOREA co. Ltd.

Measurement Tester Please see the 'method' in the test report

Measurement Data Please see the report under the table

CTi cTi

Test Report Test Report
¢ — " Report¥o.  RLSEDOOS0S970001 Fage 2af5
ReportNo.  RLSHDOOIS08270001 Paze Lof6 ey
Applicast  DOMINO CHINALDMITED
o 115 Tt . y o Bty Test Mathod — ML
Address O, 1150 TUN QIAO ROAD, TIN QLAO EXPORT PROCESSING ZONE BUDONG, Test () Epipemn) |
AL BE CHENA Lesd(Ps) EC A3 20084 S & 1P0ES ey
Report on he submifted sample(s)sid to be S L o ey e
e = Maanyy EComwsEleT | s | R
SmglDacimn, B Fesavant Cove (CVD) ECORINMEL AmesC | UVVE | e
Pa o RIC2T0BK
S y EC 63212008 Edl GOMs Smglg
IemLor o AcooL1A =
- - Polyorogsiated Dipheny] s PBDE) | ECODUADBELl Amend | GOMs | Swse
Sample Recerved Date  fan. 11,2011 binc ) Het s B M50 07 ks i
Tesing Period Jan 11,2011 ® Jan 14,2011 b e Befel 0 BN 15T 200 L3
Bromine (8] Tt B BN 145622007 [ ek
Test Requested To ditermine he LesdPh). Catmasm(Ce). Mercury(Hz). Besavalezr — =
romstam (CH(VT). Polybromizated Biphanyls (PEBS), Folybromizated odice @) et SRGFH HSL 207 L i
Diheay Ehers (PEDE). Fiorize (F). Chioriae (C1. Browize (52).lodine Test Results)
J : Tested Ttem(s) Content
Test Method Plesse refer tothe following pagers). Leadn) ND
SetEen e e o Cadminm (C) ND.
est Resalls) Plasserefer tothe following pagers). — =
Hetmalent Ctoomis (CrTvD) WD,
Tested Ttem(s) Content
Eolsbromizated Bipheayls (FEB:)
ND!
N
N,
A N,
3 ND.
Hexabromobigheny] Wb,
[ — )
o N
ND.
- ND.

Zhany Vi

Jan

gt by

Tate

Techrieal Manager

Ti

Test Report Test Report

port No__ RLSEDOXIS0S97000L Page3 at§ ReportNo.  RLSHDODIS0S70001
T I == errs
Polybrominated Dipheyl Ethers (PEDE:) 1 Lead(b), CadminmiCd)
Mo WD,
: = e e T—
ND.
1 ether ND | Checled by approgrias measurements )c,:( Resdue
= : ]
Teer WD
Wi g vt
e e o o
e ND 3
ND . Mercary(Hg)
ND! g sample =0 pisce 7 s Diges mrmgie n microwmve
3 EE i e WL
Tested liem(s) Conteat
Halogen | Chcket by pprogrisis mmsirem s %:( Resite
s o]
Cllorze () ND
—c = [y tcp s [o]3ie e Setssen
Todine () ND
3. Hemvaleat Chrominm (Cr(VD)
Note:  Thesample had been dissalved totall tested for Lead, Cadminm, Mercary
“MDL = Method Detecsion Limit | "Wegh 1emfl snd ldne ):';{Aﬂﬂmgﬁnimsum\mn '::;| Hext ot 90-05C for 3 hours
o Detected (-MDL ) T
“mgke= ppm = pas per million
T )-::( At gt e |<:=| Coct ot St ‘
[ E—

Nke up vt -
of the solution. demonzzzd walm ’:’| Anatyed by UV-ie |

” -

Weigh serrple &n Extracted wilh = -
place & ina thimbls anganic solvems R =

b

Dake up with Tracsfer the ortract inta
argamac solvent wolumetic Mgk

Analyzed by BC-MS
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Test Report Test Report

e e ReportNo.  RLSHDO0OS08370001 Page 60f6

. Tluorine (F), Chlorine (CT), Bromine (Br), Indine (T) Photo(s) of th 1e6s)
5) o & sample(s,

Weigh ané place sample in Fill the borb Coenbust the samplein 2 —
[ - g oy o RLSHD000509970001
Tk gy it Trarafecthe sample sohution
‘ Juipend g IE ultzapunty water e 3 volumeric fak

4+ End of mepon+*

This repor i considered. amvalicared without the Special Seal for Tnspsction of the CTI This repart shal not be
abiersd increased or delered The resuls shown in this test report refer only 1 e sample(s) rested Wibowr
T sivermsamant

Yo 1996, Yirjingiao Road. Pusons. Shanghai
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