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1. Revision
Revision No Originator Description of changes Date of changes
Ver 1.0 Chanik.Jeon Issued 2008.04.23
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2. Summary of Parts

- 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

Type Only Bulk Ceramic
V. Dielectric Block Mg.SiO.(Magnesium Silicate)
Electrode Paste Ag
W = 3.0+0.1
Size[mm] L = 9.0+0.1 A Paste
T =1.2£01 ) “//'
Flatness Level 0.04 ':[(%='|I 1 B
MSL Level MSL Level 1 ey ®
ESD Level mg& P Cg/) Top-ide Vew  BottomeSide view
Version Revision 1.0

3. Critical to Quality (<tc>)

- The following list is specified as the emphasis management list and managed.

CcTQ ITEM Specification Reason
Shape weight. size Shape weight and size determines the electric block size after plastic
P ont, and the dielectric block size effects the level of detail for the printing.
Plastic Size The size after plastic effects the level of detail for the printing.
Printing Size The level of detail for printing size is an essential list of the BT antenna.
CTF ITEM <G> Specification Reason
Single Elemes%éneasurement An important Parameter classifying the electrical characteristics.

- require attention for the following list.

ITEM Content
Keeping Sealing tightly when keeping for a long time.
Action Maybe characteristics changes when changing any design.

Ver 1.0 (2008.04.23) 5 /31 Page



@partron

ACS2450ICAKNB

4. Electrical Characteristics

4.1 Set Condition

ITEM SPEC
Frequency Range [MHz] 2400 ~ 2485
SWR [Max] 35:1 (Typ 3.0:1)
Input Impedance [$] 50 Ohm
Polarization Linear
Total Gain ( Peak / Avg ) [dBi] 05/ -71
Peak -4.22
Theta
Average -9.96
Azimuth
Peak -1.48
Phi
Average -7.87
Peak 0.50
Theta
Gain[dBi] Average -4.18
Elevation 1
Peak -2.19
Phi
Average -8.96
Peak -4.75
Theta
Average -9.79
Elevation 2
Peak -0.28
Phi
Average -5.25

Ver 1.0 (2008.04.23)
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4.2 S11 Graph of Set Condition

21 Apr 2002 15:z13:01
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4.3 Test Fixture Condition

ITEM SPEC
Frequency Range [MHZz] 2400 ~ 2480
Lower frequency(2400MHz) SWR [Min~Max] 1.0 ~30:1(Typ25: 1)
Upper frequency(2480MHz) SWR [Min~Max] 1.0 ~ 30 : 1 (Typ 25 : 1)

4.4 S11 Graph of Test Fixture Condition

22 FApr 2002 09:38:23
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4.5 Radiation Pattern

Azimuth Plane Elevation1 Plane Elevation2 Plane
Oo On =
o = 270° ™~
180 |
/ / \
o s [ ® — —_ 90’
270 —— — 90 |' 270
pep ., /
T e 90
0 o o
180 180
Theta Vertical field of measured plane
Phi Horizontal field of measured plane
Azimuth Theta
S .| Freg @z]
o } =Ml 2400.000
w0, ® 2425.000
o o EAN 2445.000
2465.000
2485.000
B0
-0
- l|'zn
i .
i < i
H-Plan [Horizontal]
Frequency [MHz] PeakMalue | Theta[deqg] Phildegl ‘ Min'alue |Thela[deg]‘ Phildeal 3D AvgldBil Gain[dBi] Efficiency[%] o
240,000 4,22 il 21 -26,91 90 2 9.9 10.20
2425, 000 -4.27 il ) 317 90 &5 9.9 10.20
2445,000 -5.36 Eil 13 3082 90 318 -10,67 8,67
2455, 000 -6.38 Eil 213 4073 90 156 11,45 7.2
2435.000 -1.18 90 210 -33.53 a0 308 -11.68 6.90
Ver 1.0 (2008.04.23) 8 /31 Page



ACS2450ICAKNB

Azimuth Phi

= Freg ml
El 2400.000
2425.000
2445000
E 2465000
[ 2485.000

Frequency [MHz] Peakialue | Thetaldeq] Phi[deq] Theta[deq] 3D Avg[dBi] Gain[dBi] Efficiency[%]
400,000 -1.98 E 183 @ -8.40 14.55
-1,48 0 196 | [ 187 16,45
242 0 186 -0.56 14,05
43 9 18 ‘_ 0 93 15
-5.96 i 23 @ -11.18 173
-« | Freq Mitz]
=l 2400.000
2425000
EN 2445.000
B 2465000
[ 2485000
------ e ]
Frequency [MHz] PeakValue | Theta[deg] | Phil[deg] 3D Awg[dBi] Gain[dBi] Efficiency[%]
035 03 0 515 .56
050 03 1 -4.18 w32
o 03 0 4,48 *70
086 =00 0 543 2,43
-1.60 300 0 -5.42 22,92

Ver 1.0 (2008.04.23)
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Elevation1 Phi
I ——_— | Freq ]

2400.000
2425.000
2445.000
2465.000
& 2485000

e e m

207 | )

] | x|

E1-Plan [Horizontal]
Frequency[MHz1 PeakValue | Thetal[deg] Phi[deal MinValue | Thetal[deg] Phildeal 3D AvgldBil Gain[dBi] Efficiency[%]

4.6 234 0 -10.08 9.97
24 | @ 0 a0 1267
219 o i 8.9 12,81
e 5 pitatly el
T i 1043 916
_____ 3 — Fre

2400.000
2425.000
2445.000
2465.000
B 2485000

ao0,”

m}l-
2407
g .-
----- W EI o ]
E2-Plan [Vertical]

Frequency[MHz] PeakValue | Theta[deg] | Phildeg] MinValue | Thetaldeg]l | Phildeg] 3D AwgldBi] Gain[dBi] Efficiency [#]
-571 102 an -10,43 49,06
-4.76 105 an -3.74 10.62
-4,80 105 S0 -10.21 564
-5.78 105 an -11.51 T8
-B.89 105 S0 -12.72 545

Ver 1.0 (2008.04.23) 10 /31 Page
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Elevation2 Phi

.. | Fre

=l 2400.000
2425.000
EN 2445.000
2465.000
2485.000

20

BT < |

2
I‘E‘Z‘—I‘iian iﬁuri‘zur‘l‘la‘i]
Frequency[MHz] | PeakValue [ Thetaldeg] | Phildeg] | MinValue [ Thetaldeg] | Phildeal | 3D AvgldBil Gain[dEil Efficiencyl%] |
250 B W | -iiee a W 564 E
0w 1| | oW e 90 I
0@ 1’8 @ % il 52 | 999 \’
Lw 21 _ Ell E:R a0 -5.98 _ 26,36 L
-1.49 24 0 9 an 578 2111 \

5. Measurement Process

5.1 SWR/Return loss
Use Network Analyzer when measuring SWR/Return loss and selecting standard SPL,
Use automatic inspection equipment when selecting superior and inferior goods.

Set Condition Test Fixture Condition
X‘ﬁ;‘{;‘z’g‘r Agilent HP8753D Agilent HP8753D or Advantest R3765CH
Cable RF cable(300mm) RF cable(300mm)
e
T el O G
Test E
=
condition c

Ver 1.0 (2008.04.23) 11 /31 Page
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5.2 Gain

Antenna gain is measured in the Anechoic Chamber of this company, using set above of 4.1 list.

Anechoic Chamber for Antenna Gain Measurement

™ % v 93

= % =%

[ ™
r o fA "
flA
4 "
4
{ A 4
d o

> 5 3 2 a

-

5.3 Gain test block diagram

Anechoic chamber
"DUT | | Source
: | antenna
! Network Analyzer
Port1 (HPB753E) Port2

Ver 1.0 (2008.04.23) 12 /31 Page
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6. 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.

5
_| -

3 Land Type 2 Land Type

7. Basis Action / Application Note

This product is the internal dielectric chip antenna of radio communication, coverts the electric signal
advanced along by transmission line into free space wave.

This product will be mounted wherever you want and the design is revised by mount condition.
But require attention to select the mount position, because this product is the radiation part and
changed characteristics by boundary condition,

A place of Antenna ; A Top or Bottom Side

A place of Anteqina ; A conner ] Movable

j A place of Antenna ; A Left or Right Side

ANt L @ |

42>

Enabled Feeding
Enabled Feeding

As the following, this product is easy to revise the various types for the boundary condition.

Ag Patbern Monopale
s
~~Printing s #igPatiaem
Ta A'"“Prlnlar;

Disleciric Black

FIFA Type
Ag Pallam

Ver 1.0 (2008.04.23) 13 /31 Page
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8. Measurement Jig SPEC
8.1 Test Fixture And GROUND Condition

- . . . . .olio-
40mm | . . . . . " '@) )
- i

-

' Test Fixture Loss 0.2~0.3 dB’

k

Thmm

% Ev B'd and Test Fixture Jig is the same
( Contact way of Ev B'd is soldering, Test Fixture is copper contact way)
8.2 PCB Layout & Soldering Pad Dimension

Soldering Pad Copper Non-Copper
A B B C A j /

p )
D
G
B ]
| F | E
Top Layout Bottom Pattern
Parameter A B C D E F G
Value[mm] 1.1 1.0 5.0 3.2 1.0 9.0 4.0
Unit ; mm
Unless specified tolerances are +0.1
8.3 Matching Circuit And Reference Value
100pF 0 ohm 100pF
L L
NC NC QNC
n Matching T Matching

Ver 1.0 (2008.04.23) 14 /31 Page
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9. REFLOW PROFILE

9.1 Reflow Soldering

peaktemp 260 £ 5C
T el TSP ;

20T

preheat 130 ~ 180°C
1G0T — g T i

100°C

time [ sec]

90 — | 8 sec - ’ .
max 3 sec

A ol sec

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

9.3 PCB Pattern Design

As the following, the PCB land pattern lays out 0.1mm outside land pattern of antenna
more than indicated antenna land dimension

PCB Land Pad PCB Land Pad PCB Land Pad

0.1
== 01 ¥
. //////f
N ///g;y/;;;;///éé %%//;;%/ﬁ% Antenna
) / nal]
I= - T 9.0
I: 9.2

Ver 1.0 (2008.04.23) 15 /31 Page
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10. Primary Inspection List

ltem Electrical Characteristic[MHz]@ Size [mm]
VSWR 3.0:1 MAX
Standard W=3.0+0.1 L=9.0+0.1 T=1.2+0.1
2400MHz 2480MHz

1 1.39 1.40 3.01 9.00 1.21
2 1.40 1.40 3.01 9.01 1.21
3 1.49 1.32 3.01 9.01 1.21
4 1.42 1.36 3.03 9.00 1.20
5 1.36 1.42 3.01 8.99 1.21
6 1.43 1.33 3.02 8.99 1.20
7 1.32 1.40 3.01 9.01 1.22
8 1.47 1.29 3.01 9.03 1.21
9 1.38 1.34 3.00 9.02 1.23
10 1.41 1.39 3.01 9.01 1.21
11 1.38 1.45 3.02 9.01 1.22
12 1.41 1.40 3.01 9.00 1.21
13 1.34 1.42 3.02 9.01 1.21
14 1.42 1.35 3.02 9.03 1.21
15 1.42 1.37 3.01 9.03 1.20
16 1.32 1.44 3.01 9.01 1.21
17 1.37 1.43 3.01 9.00 1.21
18 1.46 1.36 3.00 8.99 1.20
19 1.37 1.43 3.01 9.02 1.22
20 1.38 1.39 3.01 9.01 1.21
Min 1.32 1.29 3.00 8.99 1.20
Max 1.49 1.45 3.03 9.03 1.23
X 1.39 1.38 3.01 9.01 1.21
o 0.05 0.04 0.01 0.01 0.01
Cpk 2.85 2.92 4.16 2.39 3.88
Decision OK OK OK OK OK

Ver 1.0 (2008.04.23) 16 /31 Page
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11. Reliability Condition
11.1 Environment Test

ITEM

TEST CONDITION

LIMIT

High Temperature Action

85C+3C, 1hr

High Temperature Resistance

+85C+3C, 120hr+2hr

Low Temperature Action

-40C+3C, 1hr

Low Temperature Resistance

-40C+3C, 120hr+2hr

Humidity Action

+85+3C, RH85%

Humidity Resistance

+85+3C, RH85%, 120hr+2hr

After test, Must meet the
characteristics spec of
4.4 list

11.2 Thermal shock test , Reflow test

ITEM

TEST CONDITION

LIMIT

condition
Thermal shock

Temperature change time :

: -40C+3C/1min < +85TC+3C/1min
Test Cycle :

32 cycle
within 5 min

After test, Must meet the
characteristics spec of

Reflow

Pre Heating : 200+5C, 30~60 sec
Peak Heating : 260C+5C, 30sec Max

4.4 list

11.3 Mechanical Test

ITEM TEST CONDITION LIMIT
o Freq : 10~500Hz , Acceleration : 10 x9.8M5(G)
Vibration . . .
Sweep time : 15 min , X.Y.Z each 5 times After test, Must meet the
18 times free fall Using the drop jig 152cm high characteristics spec of
Drop Jig : 120g+20g Plastic Jig 4.4 list
Bottom : Concrete or Iron

11.4 MSL LEVEL Test
1) JEDEC J-STD-020C Test

Floor Life Soak Requirements
Time Conditions Time Conditions
1 Unlimited = < 307C/85%RH 168+5/-0 = < 85C/85%RH

2) Test Condition

ITEM

Conditon

LIMIT

Soak Requirements

After leaving +85+3C, RH85%
2 times Reflow without aging

168hr+2hr

After test, Must meet the
characteristics spec of
4.4 list

Ver 1.0 (2008.04.23)
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12. Mechanical Characteristics

12.1 Antenna Pattern Dimension

Antenna Pattern View

c,45 —l 0.5 3 1,2

6,6

0,5 - 0,5
Top Side1 Bottom Side2

Dimension : mm

Tolerance : = 0.1mm

Ver 1.0 (2008.04.23) 18 /31 Page
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12.2 Lot number notation

8 4 N
® @ ©

@ Year :7- 2007 ‘-
@ Month : 1 - January, 2 - February ‘- 9 - September, A - October, B - November - -
® Date :1-1st,2-2nd *--+ A - 10th, B - 11th - -

12.3 Marking

Marking View

Input Mark Serial

Year Month

Date

@ Input Signal

@ Serial

® Year :1-2001,2-2002, ~-- 7 - 2007 ‘"

@ Month : 1 - January, 2 - February ‘- 9 - September, A - October, B - November -
® Date :1-1st,2-2nd ---- A - 10th, B - 11th - -

12.4 Marking type

Ink marking - Using Black Ink

Ver 1.0 (2008.04.23) 19 /31 Page
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13. Structure and Material

13.1 materialization method

Chip antenna forms the pattern with Ag paste on the brick of dielectric block and
materializes the characteristics

13.2 Struture

Ag Paste

Dielectric
Block

Top-Side View Bottom-Side View

13.3 Internal cross section

Cutting Cutting
plane - L plane - W
Ag Paste
—
Powder Powder
\ Ag Pu[h_-/
13.4 Material
ITEM Material Maker Printing pattern SPEC
Dielectric Block Powder Fuiji
PATTERN Ag Paste DAEJOO Thickness : TYP 104m
PAD Ag paste DAEJOO Thickness : Min 104M (TYP 16~204m)

Ver 1.0 (2008.04.23) 20 /31 Page
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14. Attention

14.1 Temperature Condition

Range of Temperature Unit
Application temperature -40 ~ +85 T
Keeping temperature -40 ~ +85 C
14.2 Temperature Test Condition
Condition Range of Temperature
Low 24hr normal action at -75C
Application temperature -
High 24hr normal action at +150C
Low normal action when left for 1000hr at -75C
Keeping temperature -
High normal action when left for 1000hr at +85C

* Because of the keeping temperature problem, no admission when left over +857C

Ver 1.0 (2008.04.23)
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15. Packing
15.1 Carrier/Reel

ACS2450ICAKNB

ITEM Material Surface Resistance electrostatic emission Packing 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 -
Input Marking
NO. |S16W064 |

PO 4.00£0.10 P2 2.00 0

A I Y AF I Qv A

Pl 8.00

MAE 5° 0|5t

hiii]

| - ]

MiE 5° 015}
-_jl —t PACKING QUANTITY
- g 6100  PCS / REEL
TAPING STYLE A0[3.30+0.10[E [1.75 *0.10
BO|9.30+0.10 |[F | 7.50
T‘(!u—%)f KO1.30 +0.10 |t | 0.30+0.05
........ ., - DO |1.55 +0.05 |w [16.00 +0.30
e o Lo 1SS0 )
pasi gued byt [Checled be approved by 0-| /_k_ ' % ' E-l
@SudscaMuuu(TacthogyCo.

Ver 1.0 (2008.04.23) 22 /31 Page
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3 4 5 3 7 | 8 | g
Size 1Zmm 18mm 24mm 32mm A44mm S6mm
) 33088 | 330'8% | 33088 | 330'%F | 330093 | 330'H
B 2.043 | 2043 | 202 | 2043 | 2013 | 203 A
C 13.00%° | 13.09° | 13.0%8°% | 120%° | 130780 [ 13008
o 20.2min | 20.2min | 20.2min | 20.2min | 20.2Zmin | 20.Zmin
N 80'38 | s03 | B0 '3 | so'#R | mo ‘3R | so R |
Wi 12,4 138 | 16.4 %38 | 244430 | 324538 | 44.4538 | 56,4438
w2 [ 1eaER | 204730 | 284730 | 364700 | 48470 | 60470 s

&\ SEMILAND
“‘LF'L ASTIC ROCKREEL FOR

330 mm{Dic) x B0 mm(Hub)

UNLESS OTHERWISE SPECFIED

¥ 01
N £0.05 T
M

¥ 40 s
J.Y.LEE

MM TOL

@

2 INGH TOL
W £,005
SH [ WG ARG
A3 ] SRL—13DB0H I A

N JANGULAR TOL %
4 UNDERUNE DIMS KOT
L SCALE [REIFASE DA FHEET
1/1 I Oct.24.2008 II of 1
E

| o sewe
T B

MSL Level 1
[ ]

Model : ACS2450ICAKNB
T

Quantity : 5000
T TN

Lot No : 84N
TR

(DPARTRON

23 /31 Page
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15.2 BOX

FRartren

Py Material : SK/S/K-B
Corrugated cardboard

MSL Level 1

15.3 Actual packing Picture

Reel Internal Box

Ver 1.0 (2008.04.23) 24 /31 Page
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FROM
PARTRON.CO.LTD
SEKWOO.DONG 22-6
HWASEONG - Si
GYEONGGI - DO
445-170.KOREA

MODEL : ACS2450ICAKNE

I

NTITY : 30000

Il

CODE NO : DATE : 2008/04/23

External Box

ACS2450ICAKNB

B [T LOT NO : 84N

auaniry : || [N @

@DPARTRON C H IP £ N T

COPARTRON

Reel / Internal Box label External Box label

Ver 1.0 (2008.04.23) 25 /31 Page
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16. Process Control

ACS2450ICAKNB

Product | ssued/Revision Record By designed | By checked | By approved
lssued |  04.04.06 Process Control
CHIP ANTENNA ) PRCP-C001
Revised 05.04.03
FLOW CHART Management of Factors Management of quality
|nput . Process -
Materials | Prepar Main name Equipment Checked condition Cycle of Record Checked Margin Me thod .of Cycle of Record | Action
ation | Process Name management [tem Inspection management
. shrinking .
Ceramic Impor t refer to Micrometer
POWDER Q Inspect ion fat('e ' Quide Sheet Network 10ea/LOT | C/sheet | Return
permittivity
POWDER Q . . POWDER PER
lubr i cant powder Mixer mixing lubr i cant Scale WIXING Exhaust
dimension Micrometer 5/100EA
. pressure refer to Per LOT |parameter weight scale LOT
Q Shaping Press | yoid condition | Guide Sheet | 1/day | C/SHEET | density refer to Caloulated | 10ca/lot | cARp | CXMaust
Guide Sheet .
aspect Visual
o SETTER Outside all
Q Plasticity PIa:t:cMy Temperature r'efer to 2/day C/sheet
ole PROFILE Guide Sheet 1/month
wide Micrometer 20ea/LOT
refer to )
/ ~ Block length Guide Sheet Calipers 20ea/LOT | C/sheet | Exhaust
\/ shape Visual Inspection all
SIDET PATTERN
Printer velocsﬁuye/%zreewe refer to B . ) refer to ) .
AG PASTE Q .PAD~ screen Guide Sheet 1/day Dimension Guide Shest Microscope 10ea/3Jig | c/sheet | Rework
Printing aspect
T t Dry Condition
Dryer emperature | refer to i refer to Visual | N Lot
Q Ory Ory Jig Belt speed Guide Sheet 1/week | Parameter cg;éﬁ?gn Guide Sheet 1sual tnspection all card Rework
breakage
Ver 1.0 (2008.04.23) 26 /31 Page
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Product Issued/Revision Record By designed | By checked | By approved
Issued 04.04.06 Pr ntrol
CHIP ANTENNA . 0CesS CO tro PRCP-C001
Revised 05.04.03
FLOW CHART Management of Factors Management of quality
Input Process
Materials | prepar | Main name Equipment - Cycle of Checked . Method of Cycle of .
ation |Process Name Checked COMEELEN | e | ool I tem Marain Inspect ion nanagenent | €COTd | Action
SIDE 2 PATTERN
PAD Printer velocsifilf/gzrgsme refer to Dimension refer to . )
- 10ea/3J
AG PASTE Q Printing screen Quide Sheet 1/day Quide Sheet Microscope ea/3Jig | c/sheet | Rework
aspect
T i Dry Condition
emperature
Q Dry Oryer r.efer to 1/week | Parameter Printed r.efer to Visual Inspection all Lot card| Rework
Ory Jig Belt d | Guide Sheet condition | Guide Sheet
€ Shee breakage
. Baking Hole | Temperature | refer to Breakage refer to . ) Exhaust
Q Baking mesh net Belt speed | Guide Sheet 1/week PS?S{E@;? Pollution | Guide Sheet | ' oW 'nspection all Lot card Rewor k
Q TOP Printer Lo eaze refer to PATTERN refer to
inti velocity/presure - K A 10ea/3Ji
AG PASTE printing screen Guide Sheet 1/day dimension | Guide Sheet measure ea/3Jig | c/sheet | Rework
Temperature Dry Condition
Q Dry Drye( r.efer to 1/week | Parameter Printed r.efer to Visual Inspection all Lot card| Rework
Ory Jig | goit d | Guide Sheet condition | Guide Sheet
€ Spes breakage
BOTTOM PATTERN neasure
PAD dimension
L printer velocsiﬁgt;‘jgzrzsure refer to _ refer to 100a/3Ji
AG PASTE Q Printing PN Quide Sheet 1/day Quide Sheet ea/3Jig | c/sheet | Rework
cTa aspect Microscope
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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
[nput Process
Materials | Prepar Main name quipment Checked condition Cycle of Record Checked Margin Method 'of Cycle of Record | Action
ation |Process Name management [ tem Inspection management
Temperature Dry Gondition
Q Dry D[r)ry(jr r.efer to 1/week |Parameter CEB&?%?gn r,efer 0 | yisual Inspect ion all Lot card| Rework
y Jig Belt speed |Guide Sheet breakage | Quide Sheet
. Baking Hole | Temperature | refer to Breakage refer to ) . Exhaust
Q Baking mesh net Belt speed |Guide Sheet 1/week Pé;gﬂgé? Pollution | Guide Sheet Visual Inspect on all Lot card Rework
aspect aspect Rerfg}eenfet%PL Visual Inspection al L?Otdugﬁgnd Exhaust
inspection Guide Sheet microscope P diary repair
Marking . ) ) Lot card| Rework
! Ref SPL | Visual | t
Q MARKING Machine marking eference isual Inspection all proddiu;rtylon Exhaust
Electrical NETWORK proofreading | refer to Electrical refer to Lot card | Exhaust
<> Character istic | Inspection Jig | Condition |Guide Sheet 1/2hour C/sheet | garacteristio Guide Sheet Network all moddi“acr‘y'on repair
f PL
aspect di?nsepnesciton Rerg?eenroet% Visual Inspection all LOtd Ctal’d Exhaust
inspection Quide Sheet microscope prorﬁuacry|On repair
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
:: inspect ion | Inspection Jig|  Condition  |Guide Sheet | /PSSO | O/sheet pzscpkeicntg Guide Sheet | yidn ineoontion t%hiue'tde Paper | Exhaust
packing packing
box Q packing barrinctoedre P/N r.efer to Visual Inspection all - Rework
label p Quantity Guide Sheet
. packing
~pack|n~g P/N r.efer to Visual Inspection all - return
inspection Quantity |Guide Sheet
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17. RoHS Data
1) Ceramic Powder

Parts Name

White Powder(MMS-08)

Tester Organization

SGS TAIWAN LTD.

Measurement Tester

Please see the 'method' in the test report

Measurement Data

Please see the report under the table

SGS

Test Report No.: CEMOOTIETTE  Date: 200708003 Pae 1073

FUJI TITANIU
12-5, SENGE]

IND. CO., LTD. A
O, HIRATSUKA-CITY. KANAKAWA FREF. JARAN

The following sample(s) was!were submitted and identified by/on behalf of the client as :

Sample Description
Stylelizm No.

F MAGNESIUM SILICATE, STRONTIUM

Sampée Receiving Date
Testing Period TO 2007/08/03
Test Requested 5  accordance with the RoHS Direstve 2002/05/EC, and iis
amendment directives.
Test Method © Withreference to IEC 82321, WO
Procadures for the Determination of Levals of Reguiated
Substances in Slectrosschnical Products.
Determination of Cadmium by ICF-AES
Determination of Lead by ICF-AES.
{3) Determination of Mercury by ICP-AES.
) Determination of Hexavalent Chremium for nen-metaliic
sampies by UVIVis Spectrometry
(5) Determination of PS8 and FEDE by GC/MS
Test Resultfs) : Please refer to next pag(s).
Managar
forand on behalf of

SGS

Test Report MNeo.: CEF2007/TET76 Date: 20070303 Page :2cf2

FUJI TITANIUM IND. CO., LTD. A
128, SENGEN-CHO, HIRATSUKA-CITY, KANAKAWA FREF. JAPAN

Test results by chemical method (Unit molkg)

Wethed Resall
TectRomler {Refer ta) Fo1 -
[ o 3
iz wd 3
€l wa s
Tesavalent Chromam CRVT] oy aaTne @ = 7
exiracion
= E
Wraaremes ey = =
[Ceromobiphenyt | i 5
Troromebisheny] wa s
Terabromebipheny’ wd B
Fenizbromab prenyl wd 5
[Fesabromzbichany: d T
[Femtsbromobiphenl ] —a B
Gesbromesicheny wa B
[Worsbromoopnenyl | . 5
E==stomebiheny] X =
[Sam o7 PEDE: Moms o Homa W] & 7 -
[ieroGrom ot pieny! siher X 5
[Csromabipheny ziher wd T
TrEramabiphenyl siher wd H
[Teirebromebipheny smer | T, 5
[Fentsbromobiphenyl ether | nd 5
M abomeb cheny che wa s
[F=rabromobiphenyl ether wd B
[Ociabromebisheny siver nd 5
emabromae creny sher nd B
[Dessbromabiphenyl siner wd H
Suum of PEDES [Mono s Deca] wd g

LESTPART DESCRIFTION,
NO1 E OFF-WHITE FOWDER

Mete © 1. mgikg = ppm
2.n.d. = Not Detected
3. MDL = Mathod Dt
4. According to 200571
5. = Not Regulated

n Limit
DecaBDE is exampt

12-6, SENGEN-CHO, HIRATSUKA-CITY. KANAKAWA-FREF. JAPAN.

CE/2007/ 76776

* End of Report ™

For e s L e r e —p——— The ot of B POF Ml & 1 G3ccmins Wil e Gpnal Sased g T efarasce o, Ths Taat Rapert CAnt be Forodlced, axsagt i ful,
v e et ot e o T ot e parion prlcbadeis
Glanzar oy ba o 80 uteat e o o o o et o
T S A TE T, 130 W s e, s sl v Tkt cocty, Taman T T 131 Vo Mk il v Zon, T ons e,
Bl koo P eyl ey
Test Report Mo.: CEI2007/76776 Date:2007/0303  Page :3of3
FUJI TITANIUM IND_ CO., LTD. R AR

Ver 1.0 (2008.04.23)
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2) Ag Paste

Parts Name Silver Paste

Tester Organization Intertek

Measurement Tester Please see the 'method' in the test report
Measurement Data Please see the report under the table

Intertek Intertek
Page: 2012
o RTOSR-5260-001-8 Date: Mar 25, 2008
Applicant - DAEIOO ELECTRONIC MATERIALS CO. LTD. Report No. = e
’ o 5 . Sample ID Ne. RT0BR-8260-001
Address  + SIHWA IND ESTATE 1RA 110, 1236-10, JEONGWANG-DONG, Campls Dezarption : Ag Parte
SIHEUNG-5I, KYUNGGIDO, KOREA
Page 1 of2 Test ez Unit ezt Mathod MBL_ | Resus
o= o2 T reraranca to US SR
Report Mo. RT0ER-8250-001 R Date: Mar. 25. 2008 Cadmium (Cd) 3052 by acd digestionand | 0.5 ND,
determrined by ICP-OES.
With reference to US EFA
- . et s ) Lesa (PB) 3052, by aac digestion and s N
Sample Description The follaviing subitzed samplets) said to be 352 5y 303 sigeston an
T e U B
NemeType of Prodict g Paste Msrcury Hg 3052 by sac digestion and | 2 N
determined by ICP-OES
Marme of Materiz! g Paste .
Sampis ID M. RT08R-8260-001 Hexavalent Chromium (Cr*) d::z,fr:’r‘!fj"g;”‘uﬂ?ﬁ 1 ND
item M. DINFE010CYE0228
Notes : we/is = pom = parts per milien
ManufscturerVender DAEIOO ELECTRONIC MATERIALS €O, LTD. o,
M.D. = Not detected ( <MDL)
Sample received WMar. 19, 2008 MBL — Mathod derscion limit
Testing Date WMar. 19, 2008 ~ Mar 24, 2008
Testing Laberatory Intertekc Testing Censer i of sl veceiveds
Testing Environment Temperare = (22 ~ 261 ¢ Reiatve Humidiy: (55 - 65 %
Test Method: Fiease see the following pagels)
Test Rszus) Pieaza ses the following page(s)
et st 5 et e RTO8R-8260-001
Nt 2T repan shal act e reproduced excapt in fll witou the eien apprcns of o s lsscraioy
“re 3 rprement s guanize
Tested 5y, Autnorized by,
EvLes / Chamizt HViYeo | Lab Manager _1
SO —
Thi Tt Repert i s by e Campary subfc 0 s T anl Condiions of Busies priviod oveeal. Ao i ceawe 1 the Btations of bty Ths e Reper i s by e Conmpany subic 10 s T ard Coniionsof Busivss g v, Agerion i e i the itaions of Bty
idercatioe nc jusdiBonalfmues cefined v, Ths Tes Repor £ulnot b epeoc e, ccept 1 hl, il prioe et conseedof e Compery. et anc ol s et persin.This Tes Repart sl nct b rsocce, scep n fll wihos prir i conget o o Campary.
Intertek Testing Center Intertek Testing Center
Seoud Offce Tel -GRAIDHAIS. Fo: QR2ISHIZSH Gurmi Cffce el OSA-MERT6A7 ok OSAAGLTEST WebSte - yamuiteneh ol Soced Offce Tel 021091250 Fo: Q221051259 Goami Offce (7o :0S4-4627647 Fax ;054427657 WebSie : ssmulrnenchcoly
Seoud Las.: $705, 7, Ace Techv Tomer , 197,22, Guro 3Dong, Guro-Ge, Seud 152766 Fores Tel-022105:4260 _fax -032105.1258 Seced Labs. - #706, 7, Ace Fec Tomer V. 19722, Garo ADon, Gero G, Secul 152766 Keres Tel: 0221051260 Fan =00 2051258
Ut Lo - #3402, orga i, Chergy yang My, U G, Ui 609663 Hores Tel: USZ2ST-6754 Fax 0522766092 U Lab. - #3402 Yorgam Rl Crariryong Myun, Ul Gumn, Usa 689865 Karsa Te - 052057.6754 Fax :082278.6792
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3) Marking Ink

Parts Name

Black Ink

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. resosoinrcrsavar2210sR1 IEEUS0 DJtE: NowemBDer 0, 2007
To: IMAJE KOREA CO_, LTD

#1302 Tih Daenung Techno Town £69-11

Gasan-dong

Geumcnzon-gu

Korea

‘The *oilowing merchandise was submitied and idenlified by ihe cliant 3s -

Produot Nama © $135E Slack Ink.
568 Fila No. - AVADT-24109R
FRaceived Date - Cesaber 31, 2007

TeatPertarming Date - Noverber 01, 2007

Teet Performed - 5G5 Tesing Korea lested Ine sampiz(s) se'ecled by apgiicant win folowing results
Test Racuita - For turiher defalls, piease rafer to folowing pageis)

Buysris) LG ELECTRONICS

commen + This Report cancels and supersedes {he Report Mo FE30S01LA-CTSAYAS

FrOm Gamet 10 51352 by CUEIDMErE r2guest

Billy OR Testing Fersan

Jeft Jang | Che

T o s = e
e s -

Corsars st 1= G G of Gevi rind i
e mm-a... e priviag bl
rr—————

o e rroarcas oo o o o P om
Bl rojesshparsetinloeplosins ol e st

102 da
Povember 05, 2007 Iseusd by S5 Testing Korea Co.Lid. The liem Nopart Mo. had shanged

Page 13

@5 Tasting Korea Co. Lid.

puen J%JWU ]

mical Lab Mgr

SGS

Test Report  Mo. Fesestir-cTsaraor-24103r1 lssusdDate:  NowemberDS, 2007  Page2of3
sampie o © AYADT-24109R1.001
Sampie Daacripiion S135E Slack Ink

ltem No.Part Ho. 5135
Commenta - MatEral s outanane.

et MoL Recute

FoR | Uoees s as wo.

FOMT | U eea s0sa B )

hercury (ig) TEE | s eea soea El )

exavaient Chromue (G U1 TED | U EPA 30536155) US EPA T195A1532) UV 1 WO

Elams Selardente PRSIPEDES
Test same it MoL
[ —— g s
Cibrameeipheny T =
Trtoromabloneny! Foa s
] ] s
Feniakromcsiphens Fara =
) B
o = s
& oy s
[ Tere =
woa B
oy =
Clbrmaapheny siher g B
Toremeslonenyi sther e =
e ] B
Eeniabrormcoipheny eer TR B
exabrcapheny sher o =
o s
] B
et ] 5
Cecabrmaapheny sher i B
WOTE: (1) ND. = Not 0esSclen (=MOL)

(2) mgkg = ppm

(2) MOL = M=tnon Detecton et

%o regquiazon

ve analysis (o Uity

Negalive = Undessclable | Fostve = Deteciabis

T e s =y on Ceesasy s Is B G e
12 B Frdatnn o e e e
Thi memed e i ks et pr approenl <t T
et e e oo oy pene et e e e

SGS

Test Report  No. FesesouLr-cTsavaor2a10er1 IEEu20 Date:  NovamBDer DS, 2007

Ficturs of Sampla a8 Racelv
Ssample Color : Eiack

[7) W0, = Nat getectes. (<DL}
12) mgkg - ppm

ML - W=tnos Detecton Lmit
Na reguiation

5] 2 analysls (o Unlly

[5) Hagative = Undessclnle | PosTve - Datestshes

2 Gessnl Concioen of Senoe priind
e e e e L s i
. v emmmteeet samtar, e ot S e

T et it i Core b |
i s s’ i

Page o3

Sratt o mbie =1 e wrd aceentie 8 g G Merie b e
o et i it oty S sty 4
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