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1. Revision
Revision No Originator Description of changes Date of changes
Ver 1.0 Chanik.Jeon Issued 2008.01.14
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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
Material Dielectric Block Mg-SiO«(Magnesium Silicate)
Electrode Paste Ag
W = 2.0+0.1
Size[mm] L = 5.420.1 Pasc
T =1.220.1
Flatness Level 0.04
MSL Level MSL Level 1
ESD Level More than 15 KV -

(HBM CLASS 3B)

Top - Side View Bottom- Side View

Version Revision 1.0

3. Critical to Quality (<G>)

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

CTQ ITEM Specification Reason
Shape weight. size Shape weight and size determines the electric block size after plastic
P gnt, 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 Elemesrvvéneasurement 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 (2008.01.14) 5 /31 Page
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4. Electrical Characteristics

4.1 Set Condition

ITEM SPEC
Frequency Range [MHz] 2400 ~ 2485
SWR [Max] 41 [ Typ 3.5:1 ]
Input Impedance [¢] 50 Ohm
Polarization Linear
Total Gain ( Peak / Avg ) [dBi] 0.5/-7.2
Peak 0.51
Theta
Average -5.04
Azimuth
Peak -1.61
Phi
Average -7.57
Peak -1.08
Theta
Gain[dBi] Average -6.73
Elevation 1
Peak -0.33
Phi
Average —-6.63
Peak -5.77
Theta
Average -11.72
Elevation 2
Peak -2.60
Phi
Average -8.07

Ver 1.0 (2008.01.14) 6 /31 Page
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4.2 S11 Graph of Set Condition

OfFl 511 REF 1i.888

SWR
511 SMITH{R+jX) F3 1.888

START 2GHz [ 18.88 dbm]

STOP 3GHz

4.3 Test Fixture Condition

ITEM

SPEC

Frequency Range [MHZz]

2400 ~ 2480

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

1.0 ~ 2.0 : 1(Typ 1.5 : 1)

Upper frequency(2480MHz) SWR [Min~Max]

1.0 ~ 2.0 : 1(Typ 1.5 : 1)

4.4 S11 Graph of Test Fixture Condition
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4.5 Radiation Pattern

Azimuth Plane Elevation1 Plane Elevation2 Plane
Oo On =
; ¥ 270° \
180 |
/ / \
° ° [ € —_— —_ 90°
270 —— — 90 |' 270
s ., /
§ T 90
0 o o
180 180
Theta Vertical field of measured plane
Phi Horizontal field of measured plane
Azimuth Theta
.. | Freq fMHz}
=l 2400.000
2425.000
EN 2445.000
2465.000
2485.000
< | =
H-Plan [Horizontal]
Frequency[MHz] PeakValue | Theta[deg] Phildeal MinValue ‘ Theta[deg] | Phildeg] 30 AvaldBi] Gain[dBi] Efficiency[%]
2400, 000 -0.55 a0 A -28.36 90 255 6,24 23,86
2425,000 051 90 144 -19,32 a0 255 =504 3144
2445, 000 0,34 a0 147 -19,02 g0 342 =505 3.3
2465, 000 -0.9 a0 150 -22.62 90 339 -£.18 2422
2485,000 -2.50 90 150 -29,72 a0 33 -768 17.18
Ver 1.0 (2008.01.14) 8 /31 Page
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Azimuth Phi

.. | Fres Iz
M 2400.000
2425.000
N 2445.000
[ 2465.000
B 2435.000

< =
H-Plan [Vertical]
Frequency[MHz] PeakValue | Thetal[deg]l | Phildeg] Minalue | Theta[deg] | Phildeg] 3D Awvg[dBi] Gain[dBi] Efficiency [%]
-4.75 a0 156 -9.28 11.91
-2.28 a0 159 -1.61 17.44
-1.61 S0 162 -1.57 1158
-2.49 a0 165 -4.00 1270
-37 a0 168 -10,66 3,70
Elevation1 Theta
s o o o]
L : =l 2400.000
. "-ﬁ”w 2425.000

EN 2445.000
E  2465.000
E 2485.000

§ e
----- o < | >
E1-Plan [Vertical]
Frequency[MHz] Peakialue | Thetaldeg] Phi[deqg] Minvalue | Thetaldeal Phildegl 30 Awg[dBi1 Gain[dBi] Efficiency[#]1

-3.66 261 ] -6,35 1474
-1.58 ] ] -6.78 21,08
-1.08 271 ] -6.73 2133
-2.25 b ] -199 1599
-3re ] ] -8.38 11,64

Ver 1.0 (2008.01.14) 9 /31 Page
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Elevation1 Phi

...... L - | | Freq paricy
: el =l 2400.000
.0 : T3 2425.000

EN 2445.000
E 2465000
E 2485000

g i
7777 o < =
E1-Plan [Horizontal]
Frequency [MHz] PeakValue | Thetaldeg] [ Phildeg] Minalue | Thetaldeg]l | Phildeg] 3D Avg[dBil Gain[dBi] Efficiency[ ]
-2.36 i 0 =817 15.36
0,86 285 0 571 21,42
-0,33 282 0 -6.63 21.83
-1.30 282 0 -7.83 16.59
-2,10 282 0 -9,36 11,70

Elevation2 Theta

- I Freé é@zi
=l 2400.000
2425.000
El 2445000
B 2465.000
E 2455000

£ s } =]
E2-Plan [Vertical]
Frequency [MHz] PeakValue | Thetaldegl | Phildeg] Mintalue | Thetaldegl | Phildeg] 3D Awg[dBi] Gain[dBi] Efficiency (%]
-7.88 330 a0 -13,30 4,78
577 327 a0 -11.72 E.84
-5,E6 327 a0 -11.88 E.E0
-7.02 324 a0 -13.42 4,66
-3.46 321 a0 -14,92 EXE]

Ver 1.0 (2008.01.14) 10 /31 Page



@partron

ACS2450EBAKS3

Elevation2 Phi

a0

2100

____________

S 2425.000

180

.. | Freg fiWHz]
Il 2400.000

EN 2445.000
2465.000
2485.000

.......... < @
E2-Plan [Horizontal]
Frequency[MHz] Peakialue | Theta[deg] Phildeq] Min'alue | Thetaldeq] | Phildeq] 3D Awg[dBi] Gain[dBil Efficiency[%]
2400,000 -3.28 il 50 -37.73 186 90 -9.22 12,07
2425,000 -2,60 o4 90 -36,31 183 90 -B.07 15,69
2445,000 -3.05 o4 90 -34,86 180 90 -8.17 15,36
2465,000 -4,24 6 90 -29.83 183 90 -9.27 1,93
2485,000 -h.24 6 90 -268,00 183 90 -10,49 9,06

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
R‘ﬁ;‘l’;’fz’rekr Agilent HP8753D Agilent HP8753D or Advantest R3765CH
Cable RF cable(300mm) RF cable(300mm)
-|; ._
2 ees LLES
= cecceccoal
= L e (;!!_
Test & [ 5" 2
-
condition c

Ver 1.0 (2008.01.14)
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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

- > =

I ™
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 (2008.01.14) 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
_| -

= 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 Antena ; A conner l Movable

j A place of/Antenna ; A Left or Right Side

T @ | A
N
T T Enabled Feeding

Enabled Feedjng

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

Ag Patlam ~ Monopaole
*{Trllng . Ag Patham

~a —
A& Printin 0

A S

— -

Degleciric Block

= ==

FIFA Typa
Ag Patlam

Ver 1.0 (2008.01.14) 13 /31 Page
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8. Measurement Jig SPEC
8.1 Test Fixture And GROUND Condition

40mm

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

Test Fixture Loss 02~0.3 dB

Thmm

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

8.2 PCB Layout & Soldering Pad Dimension

A B C D A Soldering Pad Copper Non-Copper
. A
H
F G G
N | |
Top Layout Bottom Pattern
Parameter A B C D E F G H
Valuefmm] | 0.9 0.5 0.8 25 2.2 [ mors hen | motegthan) Smare_than
Unit ; mm
Unless specified tolerances are +0.1
8.3 Matching Circuit And Reference Value
100pF 0 ohm 100pF
I | I
NC NC NC
T Matching T Matching

Ver 1.0 (2008.01.14)
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10. Primary Inspection List

ltem Electrical Characteristic[MHz]@ Size [mm]
VSWR 2.0 MAX
Standard W=2.0+0.1 L=5.4+0.1 T=1.2+0.1
2400MHz 2480MHz

1 1.33 1.46 2.02 5.40 1.22
2 1.32 1.46 2.03 5.41 1.23
3 1.36 1.47 2.03 5.43 1.21
4 1.32 1.45 2.03 5.41 1.22
5 1.39 1.44 2.02 5.40 1.20
6 1.33 1.51 2.04 5.40 1.21
7 1.37 1.45 2.02 5.40 1.21
8 1.37 1.42 2.03 5.40 1.22
9 1.39 1.41 2.02 5.41 1.21
10 1.36 1.45 2.03 5.42 1.20
11 1.35 1.51 2.03 5.41 1.23
12 1.39 1.44 2.02 5.40 1.20
13 1.38 1.49 2.04 5.42 1.22
14 1.39 1.43 2.02 5.41 1.23
15 1.36 1.49 2.03 5.40 1.21
16 1.40 1.39 2.03 5.41 1.20
17 1.37 1.43 2.02 5.42 1.22
18 1.37 1.44 2.04 5.41 1.20
19 1.33 1.46 2.02 5.41 1.22
20 1.38 1.44 2.02 5.40 1.21
Min 1.32 1.39 2.02 5.40 1.20
Max 1.4 1.51 2.04 5.43 1.23
X 1.36 1.45 2.02 5.40 1.21
o 0.03 0.03 0.01 0.01 0.01
Cpk 4.71 4.79 3.28 3.44 2.74
Decision OK OK OK OK OK

Ver 1.0 (2008.01.14) 16 /31 Page
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11. Reliability Condition

11.1 Environment Test

ITEM

TEST CONDITION

LIMIT

High Temperature Action

85C+37C, thr

High Temperature Resistance

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

Low Temperature Action

-40C+37TC, 1hr

Low Temperature Resistance

-40°C+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

Thermal shock

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

condition
32 cycle
Temperature change time : within 5 min

After test, Must meet the
characteristics spec of

Reflow

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

4.4 list

11.3 Mechanical Test

ITEM TEST CONDITION LIMIT
o Freq : 10~500Hz , Acceleration : 10 x9.8ms(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 =< 30C/85%RH 168+5/-0 =< 85C/85%RH
2) Test Condition
ITEM Conditon LIMIT
_ After leaving +85+3C, RH85% 168hrsohr | After test, Must meet the
Soak Requirements . . . characteristics spec of
2 times Reflow without aging ad list
. IS

Ver 1.0 (2008.01.14)

17 /31 Page



ﬁ?partron

12. Mechanical Characteristics

12.1 Antenna Pattern Dimension

ACS2450EBAKS3

Antenna Pattern View
Top Side1 Bottom Side2
0
g\ (an]
2.1 2.1 2.1
0,8 0,8 0,8
Dimension : mm
Tolerance : + 0.1mm
12.2 Pin name
Shorting Shorting
Pad Pad
Input Pad
0.8+0.1 08+0q  25*0.1
0.5+0.1
18 /31 Page
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12.3 Lot number notation

8 1 E

© @ ®

® Year :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

Marking View

Input Mark Serial Year Month

<
© @ 6 e 6

@ 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 ----

12.5 Marking type

Ink marking - Using Black Ink

Ver 1.0 (2008.01.14) 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 Paste
13.4 Material
ITEM Material Maker Printing pattern SPEC
Dielectric Block Powder Fuji
PATTERN Ag Paste METECH Thickness : TYP 10um
PAD Ag paste METECH Thickness : Min 104m (TYP 16~204m)

Ver 1.0 (2008.01.14)
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14. Attention

14.1 Temperature Condition

Range of Temperature Unit
Application temperature -40 ~ +85 (¢
Keeping temperature -40 ~ +85 (¢
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 +85T

* Because of the keeping temperature problem, no admission when left over +85C

Ver 1.0 (2008.01.14)
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15. Packing
15.1 Carrier/Reel

ITEM Material Surface Resistance electrostatic emission Packing method
Carrier tape A-PET Typical 10°Q 10V MAX
X . Heat press
Cover tape PET Typical 10°Q 30V MAX
Reel PS Typical 10°Q 30V MAX -

Input Marking
—

[ip]
~
e 103 P2:2 -
olo o oo o
m-m T
i Lt 5
o iy
[ip]
R = B8 CENTER i
5
e
” {
= USER FEEDING
o - DIRECTION
KO:1.4 o 3
< o &
3 Hloo
X
— =
A0: 3.45

1. 10 sprocket hole pitch cumulotive tolerance 0.2

2. Camber not to exceed Imm in 100mm.

3. Ao and Bo measured on a plane 0.1mm above the bottom of the pocket

4. Ko measured from a plane on the inside bottom of the pocket to the top surface of the carrier.

DKC DWG. No. D-1208-048

DIMENSIONAL

UNIT MM

UNTOLERANCED

DIMENSION 0.1 NAME SPEC.
W 1e.0+0p

CAD FILE NAME 050504
E 1.75+01

DESIGNED BY KoM J F 5.5%0.1
Do

SCALE 11 Lo+01

P 8.0+0.1

iTie | = 2.0+01

CARRIER TAPE

2%5.4%1.2p P2 2.0+0.1
Ao 2.3+0.1
PART, CARRIER TAPE
Bo 5.7+0.1
MATERIAL C-PET Ko | a0
LENGTH 49.6M T 0.3+0.05
COUNT 6200P

Ver 1.0 (2008.01.14) 22 /31 Page
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T TR
Lot No : 81E
IR o

(@DPARTRON

135
2t7L | Type | Color | Size | Huk
DIMENSTON|  BS | WHITE | 330 | #80
Model : ACS2450EBAKS
gIlIJIIEIIIrI]ILIiItIy|:I|I;)I(I)II(I)I(I)III||||I||II|I||I||||I||I|II MSL Level 1 ; ..

Ver 1.0 (2008.01.14)
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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 (2008.01.14) 24 /31 Page
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FROM

PARTRON. CO.LTD
SEOKWOO-DONG 22-6
HWASEONG - SI
GYEQNGGI - DO
445-170.KOREA,

External Box

MODEL : ACS2450EBAK3

RN

QUANTITY : 30000

L
ACSZ4SOEBAKS !
mooew || VAW TANAII DATE : 2008/01/14
5000 ;
auantir || [IHINK et il
LOT NO : 81E
QDPARTRON CHIP ANT
@OPARTRON

Reel / Internal Box label External Box label

Ver 1.0 (2008.01.14) 25 /31 Page
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16. Process Control

ACS2450EBAK3

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 (2008.01.14) 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
TOP Printer | Sque/eze refer to PATTERN refer to
inti velocity/presure - K A 10ea/3Ji
AG PASTE Q printing screen Quide 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
Ver 1.0 (2008.01.14) 27 /31 Page




@?partron

ACS2450EBAK3

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
Ver 1.0 (2008.01.14) 28 /31 Page
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17. RoHS Data
1) Ceramic Powder

SGS

Test Report

FUJI TITANIUM IND. GO, LTD.
12-6, SENGEN-CHO. HIRATSUKA-CITY. KANAKAWA-PREF. JAPAN

Date : 2007/02/03 Page :1of2

IR SR

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

Sampie Description IM SILICATE, STRONTIUM
Style/ltam Ne T
Sampée Receiving Dale
Testing Period T 2007/08/03
Test Requested z  accordance with the RoHS Direstve 2002/05/EC, and iis
amendment directives.
Test Method Vith reference to IEC 82321, Ed.1 111/54/CDV
Procedures for the Determnation of Levals of Reguiated
Substances in Elactrotachnical Products.
(1) Determination of Cadmium by ICP-AES.
Determinabon of Lead by ICP-AE!
Determination of Mercury by ICP-AES.
Determination of Hexavalent Chremium for nor-metalie
sampies by UVVis Spectrometry.
{5) Determination of P88 and PEDE by GCMS.
Test Resultls) : Please refer to next page(s).
.
forand on behalf of
SGS TAIWAN LTD.

The semnt of M1 POF W0 1 I GACOIINSG Wi 18 SAginal KBsod Fpans for fufarusss orvy. THE Teet Rapsr canial e MEMANS, GXEaft i fal,
SRR prior Wil pRATALSICR of e COMEAnY, ey or acpearmsce o
oardors may ba. o beat et of B k.

ey
A AT | MO 1361, Wi Mg e, ey bl Zeve, Tt cocet, Tt
pessespin ey

SGS

Test Report

FLUJI TITANIUM IND. CO., LTD. AR TR
12-8, SENGEN-CHO, HIRATSUKA-CITY, KANAKAWA FREF. JAPAN

Page :20f3

Test results by chemical methed (Unit: mglkg)

Wethod Result
Test ltem (s} Retertsl e ™
[Cazmium (Ca] nd z
Cead (76 LX) T
[Werury (Hig) o z
[Fexavalent Ghromium Griv) by alkaine A Z
extraction
Sum of PEBS nd -
[Wonobromosphenyl o
Coromabipheny LX)
[Tribromebiphenyl o)
[Tersbromebpneny | . 5
[Pentzbromobipheny] nd 5
[Fesabromablcheny LX) 5
o T
[Goiabromobipheny: nd 5
[Nenabromabiphenyl nd 5
[C=satromabipheny! LX) 5

[Sum of PEDES [Mono te Nona) (Note 47 | i5) LX)
[Wonobromotipneny sther o

[Coromobiphenyl eher LX)
[Trbromebiphenyl sther nd
Terabromebipheny’ eher LX)
[Pentsbromobsphenyl sther nd
[F=rabromabisheny i o
wther nd 3
[Ooiabramobiphery, ether nd 5
[Forabromobonenyl eher | o, 5
[D=cabromabipheny elher nd 5
[Sum of PEDES [Mono to Deca) nd E
(R} OFF-WHITE POWDER
Note | 1. mgikg =ppm
2.n.d. = Not Detected
3. MDL = Method Deteciion Limit
4. According to 2005/717/EC DecaBDE is exsmpt.
5.°" = Not Regulated
The coment of Sl POF B & 1 ascaniance wih e crigual ssed 18c0% o etaresce ooy, T Tast Raper cantct be emcuced axtape I e,
WAnia S Wkl paTVAScR of e ComEany apenunce ot
unars may e o0 o w0l 5 1k,

may.
At | TR | M. 1384, W K Roac, Wik ndass Zane, Tulpe coeety, Taiuan.
| prtapetiad

t
Test Report MNo.: CE/2007/76776 Date:2007/0803  Page (303
EnTIn

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

E£/2007 /76776

** End of Repor: ™

Th content of Bl POF W8 & 1 BG007incs W e SAinal Bssed 1epam for raruscs ony, TS Teal RApS CNFct e MEMmaSes, Sacop i sk,
AN P wllen paiiaSicn of appearuec o
fsnders may b 5 90 et o of 1 k.

TAREA] T, | 0. 1301, W Mg eadl Wil st T, ks conty, Tabene.
sy
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2) Ag Paste

SGS

Test Report No. Fesesoinr-crsavaor-225es |ssuec Date:  Ociober 18, 2007 Page 1of2
Too  METECH KOREA CO. LTD.

B-301 DIoNgyang Saragen cricste! 17-2 Jeongjs-oong
Eundang-gu

TNe faliowing marcAanTIEe Was EUBMIteD and KENtMEd by the chant 38 -

Product Nams ver Dasta
3G Fiis No. - AYADT-22535
Racaived Dats. - Ceiober 12, 2007

Teat Pertorming Dats - Oeiaber 15, 2007
Taet Pertarmed © G5 Testng Kovea teste he Eampi(s) sesscled by 3ppiIeant win folowng resuls

Toet Racuta - For furiher detalls, pleace refer 1o folowing pageis)

5G8 Taafing Korea Co. Lid

= IH- Ty

iy On i Testing Parson

JarT Jang | Cnemics] Lab mMgr

Test Report  No. resesoir-crsava zzses lecus0 Date:  Cetaber 18, 2007 Page2orz
Sampls No. AYAD7-22585.001

sampie Dsacription Stver Paste

liam NoJPart Mo PCCHETTHY

SGS

vt Tect metnea moL Regute
) US EFA 3082(122€), UG EFA E010S(1235), ICF as o,
] US EFA 305201228, UG EFA E0105L s o,
ety US EFA 3082(1225), UG EFA E0105(1235), ICF 2 MO,
ey 13 EFA 30504(1356], U3 EPA T1354(1552), Uy 1 Mo,

Tt docsmrert I bmsed by o Corvpary rder ds Gawead Sond

Ploturs of Sampia &8 Received:
‘Sample Color : @ray

a

(1] ND = Nat detscted (<MDL)
12) mgkg = ppm

{2) MDL = Welhod Detection Limit

(4] - = No reguiation

(5] ™" = ualiizzive analysls (No Lnll)

(5] Nagative = Undeszclanie ! Posve = Detectabie

o

i wcrnanzi sl (6 Swww s carires_usd sondlors. S Abetn v dues 5 e kel

e e [rmacm nam dersd fees, Ary v Sesnans 18 Anees $as imTAESE Sefaned bertcn bR a Cavpanyy B

o 48 it ey 12 WIE e ARy o= ISy Pkt ATy Tha oYY o rpen D 13 CHE G 15 e doas n eorenle pariss 5
o fom iy 1 e Age srd chiguices sader B Sumaaches Sessrmda Ary draulioised dlsmekes ke o Adcaler of e tales o sppence &

Ver 1.0 (2008.01.14)
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Marking Ink
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SGS

Test Report  No. resosoinrcrsavar2210sR1

IEEUSa D3te  NOWemDErDS, 2007 Page 1063
To  IMAJE KOREA CO., LTD
21302 7in Dasrung Techno Town 458-11
Gasan-dong
Seumeneon-gu
SECUL
¥orea
The ollowing merchandise was submitiag and Ienlifisd by ihe chent 3s -
Produst Nama - 5135 Black Ink
$G8 Flia No - AYAIT-24109R1
Raceived Date - Cotaper 31, 2007
TeetPertorming Date - Moverer 01, 2007
Teet Performed - 5G5 Tesing Korea lested Ine sampiz(s) se'ecled by apgiicant win folowing results
Test Rasuits - For turiher defalls, piease rafer to folowing pageis)
Buysris) LG ELECTRONICS
Comment + This Report cancels and supersedes {he Repor No FE30501LF-CTSAYALT-24 108 datsd
Mowvember 08, 2007 Iscued by SGS Testng Korea Co. Lt The iem Nofpart Mo, had shanged
From Gamet 10 51352 by CUIOmers raquest
SGS Teating Korea Co. Lid.
Pluto KIm

Jsft Jang | Chemical Lak Mgr

Billy OR Testing Fersan

S

SGS

Test Report  Mo. Fesestir-cTsaraor-24103r1

Issusd Date:  Nowember 05, 2007 Page 2of3
sampie No. - AYADT-24109R1.007
Sampis Description S135E Slack Ink
It8m Mo Part No. 1S135E
Commenta - Material is butanons.
Heavy Metsls
Test Heme umitt Tost Mathod MOL Feculs
Cacmium (ca} oo UB EPA 30521 UB EPA S0108(1995) as NO.
Lead P maRg UB EPA 305201 U3 EPA E0108(1355 NO.
Mercury (Hg) meng US EFA 3052(133€), U3 EF 108(1355), ICP 2 ND.
Hexavaient Chromiurs (Cr VT mag UE EPA 3050A(1955), L3 EPA 7155A11552), LV 1 ND.
Elams Selardente PRSIPEDES
Teat fome. vt Toct Mathca oL eauts
[r——— g 0B E7a 3830C, GoME s wo.
Dibremczphens ) UE EFA 3540C. GCME s ND.
ek US EFA 3540C, GCMS 5 NOD.
Tewabrometipheny! ] US EFA 3540C, GCMS 5 MO,
Pentabromctipheny: e Us EFA 5 NOD.
mekg UB ERA 35 5 ND.
ol ek US EFA 5 MO,
[ Us EFA 5 MO,
Noratramaoieheny| e UGB EFA 35 5 MO,
kg UB ERA 3 5 ND.
e uUs EFA 5 NO.
lbrrmcapheny sher ] e s wo.
Trioremedishenyl ether ok Us EFA 5 NO.
e e UB EFA 5 ND.
Pentabromodipheny! efher maka UB EFA 5 NO.
Fexsbromeapheny ser woha s sma s wo.
merg US EFA 3540C, GCMS 5 NOD.
o 0B EmA 35a0C, GEME B )
ether meng US EFA 3230C, BCMS 5 MO,
Cecabromodipheny eher makg UB EFA 3540C, GCMS 5 WD,

WOTE: (1) ND. = Not 0esSclen (=MOL)
(2) mgkg = ppm
(2) MOL = M=tnon Detecton et
(4) - = o raguiazan

(5) ™ = Cualiizzve analysls (No Uity

{5 Negalive = Undessclable | Fostve = Deteciabie

[ g e

Prera
o sqpeive < T Commpery by arackiocsns son, bagary % caton of e oot ox srmeasmec < ie

SGS

Test Report  No. FesesouLr-cTsavaor2a10er1 Iesuan Date”  NovemberDS, 2007 Page3efd
Ficturs of Sample as Recsived:
Sample Color : Black

NOTE! (1) M.D. = Nol d2icted.(<MOL)
(2) mgikg = gp

WIDL = M=tnon Detecson Lemit

- = No regulation

[k a2tz analysis (No Unily

[5) Hagative = Undessclnle | PosTve - Datestshes

Tie cocaesest a sl 3y B Corsuny sl o Fa Gens
12 Fur ebans of Mty inta oo

[y ey S

Paper b s o

Sanctoes o Gends priisd craberl o weulae o mosesl aed acomable 8 poacn  Adasice i fems
=2 brindcion haces herad Tarky LUsieus charas sbed T csais shows = B0 (o6 a0 et crty 5 e gl (2

iy arstvsasns wraten, ey o nseuson = e g

Ver

1.0 (2008.01.14)

31 /31 Page



