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1. Revision
Revision No Originator Description of changes Date of changes
Ver 1.0 Chanik.Jeon Issued 2008.04.14
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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
Dielectric Block Mg-SiO.(Magnesium Silicate)
Material
Electrode Paste Ag
W = 2.50.1
Size[mm] L = 10.0+0.1
T =1.220.1 WL s
Flatness Level 0.04 ‘= gy
MSL Level MSL Level 1 A <<
More than 15 KV Top - Side View ) g Bottom smc\'iu;
ESD Level | i5m cLASS 38B)
Version Revision 1.0

3. Critical to Quality (<cc>)

- 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 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 (2008.04.14) 5 /31 Page
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4. Electrical Characteristics

4.1 Set Condition

ACS2450JBARD2

ITEM

SPEC

Frequency Range [MHZz]

2400 ~ 2485

SWR [Max] 25:1(Typ 2 : 1)
Input Impedance [¢] 50 Ohm
Polarization Linear
Total Gain ( Peak / Avg ) [dBi] 1.1/ -45
Peak -0.55
Theta
Average -4.85
Azimuth
Peak 1.03
Phi
Average -3.84
Peak -0.00
Theta
Gain[dBi] Average -4.50
Elevation 1
Peak 0.67
Phi
Average -3.73
Peak -1.85
Theta
Average -5.71
Elevation 2
Peak 1.07
Phi
Average -4.87

Ver 1.0 (2008.04.14)
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4.2 S11 Graph of Set Condition

CHI] S11  SWR 1 2:1.0269 £ 43W000 000 MHz
CHz 511 LO& 10 dB/REF O dB 237,555 4B
CHI Sl 1l Es Se<0.767 o 0.5020 o 2.608 pH

. \/// \\Q S narkers

T o
I 11 L8705
- MARKE . B L — T Z.40000 BHz|
het =l =Ycds - K I 18134
P Z.42000 BHx
~ it
£ NPE

4
Y

F=  CHI Markers

dE 11 EP. 949 @
Hz —ELR473

TN/

= 240000 SHx
Y s f - - - 10,772 |dE
- r - = 4/ 4.4s000 gHz Z:E0.932 o
4 - —31.4%6

] 5 2,42000 GHz|
| - -
’ AU S Y
J.’
t 4
\\\ = /
START 2 OOCLOOO OO0 AHZ =TOF = 000.G00 000 AHZ

4.3 Test Fixture Condition

ITEM SPEC
Frequency Range [MHZz] 2400 ~ 2480
Lower frequency(1860MHz) SWR [Min~Max] 1.5~2.5 : 1(Typ 2.1 : 1)
Upper frequency(1940MHz) SWR [Min~Max] 1.5~25 : 1(Typ 2.1 : 1)

4.4 S11 Graph of Test Fixture Condition

13 Apr 2008 Z1:=20:z44

ICH1] S11 SWR 1 “REF 1 2:1.5733 Z %40.000 000 FMHz
CHz 511 LO& 10 dB-REF O dB 213035 dB
CHI 511 1 U FS Zu43.595 a 20428 0 1.3324nH
e / \“\
CHL Narkefs
Min
i
= tid.20cp
cor MAR KEE/ 2 P |- __\H ot 2.40000 BH=
5 L
el My e GG | GHZ e T ~ 311607
2.s5000 BH=
w7 ! “
' * PR S,
- hs
Car i . \
<

7 - f\

| , &»& /\\,_ ]

NN EiEA
u

o

p -
£
\\ }//‘ .
A B ;o — ACk#Markdrs  CH3 Markers
Y T N I fo.szslie 1rsmo1g o
~ : A df+0000 gHz 20,699 o
2.40000 SHz
A S R S e
L s -+ - s A asbcn diz zizaser o
’ i - 19,9683 o
p 2.48000 SHz

-~ v
//\ E S LY
)
\\-.

STERT 2 0O00LOOO 0A0 M-z =TOF I 000000 000 HHE

Ver 1.0 (2008.04.14) 7 /31 Page



@partron

ACS2450JBARD2

4.5 Radiation Pattern

Azimuth Plane Elevation1 Plane Elevation2 Plane
0° ;
- 2?00 \
180 |
/ / \
o . [ € —_— 90°
270 —— — 90 |' 270
s ., /
g e 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
2465000
2485.000
< E
H-Plan [Horizontal]
Frequency[MHz] PeakValue | Thetaldeg] | Phildegl MinWalue ‘ Theta[deg] ‘ Phildegl 3D AvgldBil Gain[dBi] Efficiency[#]
2400,000 0,55 90 9 -38.63 a0 42 4,85 3287
2425.000 010 a0 9 -he.0d a0 42 533 29.00
245,000 -0.44 90 9 -34.00 a0 42 -596 25,46
2465.000 -1.18 a0 9 -26.64 a0 42 -£.79 21.07
2485,000 -1.87 90 9 -24.12 a0 42 -1.64 173
Ver 1.0 (2008.04.14) 8 /31 Page
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Azimuth Phi

Fre 2]
2400.000
2425.000
2445.000
E  2465.000
E 2485000

£ AL ] =]

H-Plan [Vertical]
Frequency [MHz] PeakValue | Thetaldeg] Phildea] Min¥alue | Thetaldeg] Phildeg] 3D AwvgldBil Gain[dBil Efficiency[%]1

0.51 a0 42 -3.99 40.05
1.03 a0 42 -3.64 41.40
0.73 a0 Eit) -4.34 36.91
-0.09 a0 Eit) -5.37 29.15
-0.89 a0 Eit) -6.31 23.52

=l 2400.000
2425.000
N 2445.000
E  2465.000
B 2435.000

70~

207

< =

E1-Plan [Vertical]
Frequency[MHz] Peakialue | Thetal[deqgl] Phildea] Minvalue | Theta[deal | Phildea] 30 Awg[dBEi] Gain[dBi] Efficiency[%]

-0.59 15 0 515 30,67
-0.00 12 0 -4,50 35,57
-0.28 15 ] -4.57 365,03
-.27 ET ] -523 30.09
-1.60 351 ] -5,55 27,98

Ver 1.0 (2008.04.14) 9 /31 Page
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Elevation1 Phi
Fres Z
2400.000
2425.000
2445.000
2465.000
E 2485000
im
4 I} } >
E1-Plan [Horizontal]
Frequency[MHz] PeakValue | Theta[deg] Phildeg] Minvalue | Thetaldeg] Phildeqg] 3D Awg[dBi] Gain[dBi] Efficiency [#]
0.67 93 0 -3.73 42,50
0.62 93 0 -373 42,44
0.53 96 0 -3.81 41.68
0.14 96 0 -4.19 38.26
-0.29 96 0 -4.35 36.51
U — . [ Freq iz
T : =l 2400.000
.- R SRELES e 2425.000
| EN 2445.000
[ 2465.000
E  2485.000
Z?DE‘-- -:—-
246‘(
& &
E2-Plan [Vertical]
Frequency[MHz] PeakValue | Theta[deqg] Phildeg] MinYalue | Theta[deg] Phildeg] 30 Awg[dBi] Gain[dBi] Efficiency [#]
2,14 108 50 -5.78 26,56
-1.65 i a0 571 26.97
-1 228 a0 -£.16 24,30
2,42 278 50 -1.07 18,75
-2.93 228 a0 -7.46 18.04

Ver 1.0 (2008.04.14) 10 /31 Page
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Elevation2 Phi

.. | Freq jMHz}
=l 2400.000
2425.000
E 2445000
2465.000
2485.000

G T
‘‘‘‘‘‘ w o < | @
E2-Plan [Horizontal]

Frequency[MHz] Peakialue | Theta[deg] Phildeg] Min'alue | Thetaldeg] | Phildeg] 30 Awg[dBi] Gain[dBil Efficiency [%]
2400,000 0,73 48 90 -42.35 204 a0 5,04 3147
2425,000 .07 27 90 -40.14 201 a0 -4.87 EEr
2445,000 1.18 27 90 -29,54 264 a0 -4,93 325
2465,000 1.06 27 90 ~25.54 138 a0 522 30.20
2485,000 .09 27 0 -29,03 273 a0 -5.13 30,3

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)
=
=
=
Test E
=
condition c

Ver 1.0 (2008.04.14) 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

- > =

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 (2008.04.14) 12 /31 Page
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ACS2450JBARD2

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.

T L NV
2
——

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 Anteina ; A conner

[ANT ]+ @

] Movable

j A place of Antenna ; A Left or Right Side

I

42>

Enabled Feeding

A place of Antenna ; A Top or Bottom Side

Enabled Feeding

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

l0Z5 5 =3\

Helical Type
Ag Pattemn Menopole

_ Ag Paltem
e

e Pt
L,_EJ r ling
Ta 4 Printin 0

Dileciric Block

===

FIFA Typa
Ag Patlsm

D

Ver 1.0 (2008.04.14)
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8. Measurement Jig SPEC
8.1 Test Fixture And GROUND Condition

* '\-r-:-rn--u-“

0
o 0

Test Fixture Loss 0.2~0.3 dB

% 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 ‘ Cc A
T * B
] D | '
D
G
. L
| F | | F |
Top Pattern Bottom Pattern
Parameter A B C D E F G H
Value[mm] 1.1 1.0 1.0 6.0 2.7 1.0 10 3.7
Unit ; mm

Unless specified tolerances are +0.1
8.3 Matching Circuit And Reference Value

100pF 0 ohm 100pF
1 [ 1
NC NC QNC
1t Matching T Matching

Ver 1.0 (2008.04.14) 14 /31 Page
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9. REFLOW PROFILE

9.1 Reflow Soldering

peaktemp 260 £ 5C
T el TSP . :

zm‘{:‘ ---------------------------------------------------------------------- E...!....----

preheat 130 ~ 180°C
1G0T — g T i

100°C

25°C
0°C :
time [ se¢)
- 80 -1 80 sec - ’ .
' max 3 sec
30 ~60 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

Antenna

10.0

10.2

Ver 1.0 (2008.04.14) 15 /31 Page



?partron

10. Primary Inspection List

ltem Electrical Characteristic[MHz]@ Size [mm]
VSWR MAX
Standard W=3.0+0.1 L=11.0+0.1 T=1.2+0.1
1860MHz 1940MHz

1 1.86 1.78 2.52 10.01 1.22
2 1.88 1.79 2.53 10.02 1.23
3 1.87 1.83 2.53 10.03 1.23
4 1.88 1.72 2.53 10.01 1.23
5 1.84 1.82 2.52 10.01 1.22
6 1.72 1.81 2.54 10.01 1.24
7 1.85 1.97 2.52 10.02 1.22
8 1.86 1.88 2.53 10.02 1.23
9 1.83 1.86 2.52 10.02 1.21
10 1.81 1.79 2.53 10.02 1.23
11 1.80 1.77 2.53 10.03 1.23
12 1.81 1.88 2.52 10.03 1.22
13 1.79 1.85 2.54 10.02 1.24
14 1.90 1.92 2.52 10.01 1.22
15 1.86 1.89 2.53 10.01 1.23
16 1.86 1.81 2.53 10.02 1.21
17 1.87 1.78 2.52 10.03 1.22
18 2.07 1.93 2.54 10.03 1.24
19 1.87 1.87 2.52 10.01 1.22
20 1.95 1.83 2.52 10.02 1.22

Min 1.72 1.72 2.52 10.01 1.21

Max 2.07 1.97 2.54 10.03 1.24
X 1.85 1.83 2.52 10.01 1.22
o 0.06 0.06 0.01 0.01 0.01

Cpk 412 4.47 3.28 3.38 2.76

Decision ok ok ok ok ok

Ver 1.0 (2008.04.14) 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 (2008.04.14)
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ACS2450JBARD2

12. Mechanical Characteristics

12.1 Antenna Pattern Dimension

Antenna Pattern View

1,3

0,6 0,5 0.5
™M
Ip) 0
\D‘ (@)
N~
N8}
Top Side2 Bottom Side1
Dimension : mm
Tolerance : + 0.1mm
12.2 Pin name
Shorting Shorting
—— Pad /— Pad
|
I
: Input Pad 25401
I
I
I
|l le ol
=1 < ™
1.0+0.1 6.0+ 0.1 1.0£0.1

LO0.1

Ver 1.0 (2008.04.14)
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12.3 Lot number notation

8 4 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

Illpllt Mark Serial

Year aronth

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 ----

12.5 Marking type

Ink marking - Using Black Ink

Ver 1.0 (2008.04.14) 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

Top - Side View Block Bottom Side View

13.3 Internal cross section

Cutting Cutting
plane - L o Pt plane - W
/ g Fas \‘

Powder Powder

Ag Paste
13.4 Material
ITEM Material Maker Printing pattern SPEC
Dielectric Block Powder Fuji

PATTERN Ag Paste DAEJOO Thickness : TYP 10um

PAD Ag paste DAEJOO Thickness : Min 104m (TYP 16~204m)

Ver 1.0 (2008.04.14) 20 /31 Page
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ACS2450JBARD2

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 (2008.04.14)
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15. Packing

15.1 Carrier/Reel

ACS2450JBARD2

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 -
T.03 .
0|
N
1) ]
J ﬂw PO:4 P2:2.0 i)
8 4&%@@@,—,&?’—'@—@&0—@—@—%@%} S0 9 09 & 0 o
B o
L T oo
,—""/"/ . /,"/ m
_Input Marking LY \ CENTER =
ol < w
(e} ; NL
X (o]
=
" il USER FEEDING
4025 25403 DIRECTION =
1. 10 sprocket hole pitch cumulative tolerance 0.2
2. Camber not to exceed Inm in 100mm.
3. Ao and Bo measured on a plane 0.1mm obove the kottom of the pocket
4. Ko measured from o plane on the inside bottom of the pocket to the top surface of the carrier.
DKC DWG. No. D—-2408-005
DIMENSIONAL
UNIT MM
UNTOLFRANCED o NAME SPEC.
DIMENSION e W 24.040.2
CAD FILE NAME 041211 £ 1.75+0.1
F 11.5¢01
DESIGNED BY K. M C
Do 1.5+01
SCALE /1 P 8.0t0.1
TITLE e 4.0+01
CARRIER TAPE pe 2.0+0.1
2.5%10%1.2P R
Ao 2.8%0.1
PART, CARRIER TAPE Bo 10.3%0.1
MATERIAL A-PET © L0l
T 0.3%0.05
LENGTH 49.2M
COUNT 6150P
22 /31 Page
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ACS2450JBARD2

Lot No : 84E
T

(DPARTRON

255
=
Ly |
- ‘B
=
0
(]
B
& E
REFL | Twee [‘Color | Size | Hubk
DIMENSTION| G PS WHITE | @330 @30
httprs Awww dikscworld.com
rm20l dle Eldg,
SEE-240 shlndong2—dong.,
Jurng-gu. seoul,  100-452 , koreo
. Tel, B22-2234-5290
Fox B2E-2835-E182
Model : ACS2450JBARD2
I
Code : MSL Level 1
Quantity : 5000 [ ]
Ty LEAD-FREF

Ver 1.0 (2008.04.14)
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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 (2008.04.14) 24 /31 Page
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FROM
PARTRON.CO.LTD
SEOKWOO.DONG 22-6
HWASEONG - S
GYEONGGI - DO
445-170 KOREA

CODE NO :

MODEL : ACS2450JBARD2

WL

QUANTITY : 30000

External Box I

CODE NO : 1
o RS NI
- | |
| sla.‘!]“lllll.lll DI
DATE : 2008/04/02
avantiry | IR0 @
DATE : 84E LOT NO : B4E
erm === CHIP ANT
(ﬁ?purt.ran
Reel / Internal Box label External Box label
25 /31 Page
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16. Process Control

ACS2450JBARD2

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 (2008.04.14) 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
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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. #oll=3 d=AM

1) Ceramic Powder

Test Report Mo.: CE/200TITETTE  Date : 2007/02/03 Page :1of3
FLUI TITANIUM IND. GO, LTD. W
12:6, SENGEN-CHO, HIRATSUKA-CITY. KANAKAWA-PREF. JAPAN.
The following sample{s) was/were submitted and identified bylon behalf of the client as
Sampie Description = UM SILICATE, STRONTIUM
Stylelltem No 5 -
Samp'e Receiving Date 5 7
Testing Period < 200707127 TO 200708103
Test Requested 5 n accordance with the RoHS Directve 200295/EC. and its
amendment directives.
Test Method T With reference to IEC 82321, Ed1 111/54/C0Y
Procadures f Determination of Levals of Reguiated
Substances in Slzctrotechnical Products.
(1) Determination of Cadmium by ICP-ASS
Determination of Lead by ICP-AE3.
Detarmination of Mercury by [CP-AES.
Determination of Hexavalent Chromium for ner-metallc
samples by UV/Vis Spectrometry.
(51 Determination of PB8 and PEDE by GC/MS.
Test Resultjs) : Please refer 1o next page(s).
.
Managar
for and on behalf of
SGS TAIWAN LTD.
Ch La - Taipei
FOF sk n eased ragoss fo ruterasca oy, This Test Rapet cannot be mprocuce, axcagt i 1k,
o Aay unau ‘argary or
hatviers may e 55 8 bt o 1
S Tt \uuu:‘:.—ijmlm.n g et Waks néoni Zane, Tl coce Taan.
I 08 TR s b

SGS

Test Report Mo. : CEi2

FUJ TITANIUM IND. CO., LTD. m
126, SENGEN-CHO, HIRATSUKA-CITY, KANAKAWA PREF. JAPAN

76778 Date : 2007/08/03 Page :20f3

Test results by chemical methed (Unit: mgfkg)

Result
Test ltem (s} S MDL
[Caamium (G2 . z
ead (5] . z
[F=-ury (Hay nd z
[F=wavalent Chromium Criv) By alkaine . z
exiraction
[Eum or PEES ) -
[oncbromat:phenyl . 5
[CEomabiphenyt LX)
[TrEromebipheny! .
Srabromcbigheny LX)
[Fantabromat phenyl .
Srabromabicheny X
i nd
[Goiabromatipheny. .

|Femabromespnenyt i

IDEcibrcrlmblphEny\ .
[Stum of PEDES (Mono 1o Nonal (Note 41 ] LX)

[Woncbromot:phenyl sther .
Tromobiphenyl eiher LX)

[T i Sthar .
irabromobigheny] elher .

[Fntabromabiphenyl ether nd

[F=sabromabiheny! ether .

[F=ratromebipheryl ether i

[Goiabromatipheny! ether .

@ phenyl ether )

B frer nd.

[Sim of PEDES [Mono to Decal i E

OFF-WHITE POWDER

0'kg = ppm

2.n.d = Not Detected

3. MDL = Msthod Deteciion Limit

4. According to 2005717/EC DecaBDE is exempt.
" = Not Regulated

FOF Mo i i s rupeoss for rearuace only. This et Raper cannct be sproduced axca in fol,
acpeas

Ofanders may b 5 Bl et e of 1 .
S5 AR LTI | M. T30, W K Moed, sk b Sontil Zve, Tt souet, Taiwais

SGS

Test Report

FUJI TITARIUM IND. CO.. LTD. mi
12-5, SENGEN-CHO, HIRATSUKA-CITY, KANAKAWA-FREF. JAPAN.

Date : 2007/08/03 Page :3of2

** End of Repart

T coment of S FOF 18 § 11 GE078G0ce WS 1he Sl Sssed 19eoms 1o rsarnce oy, T Tst RApGIE CanTot be MEMAed, Sxegt i fal
WNGE o weRien paTiaGicn ‘appearascs o

alanders may b 5 et o ol 1 1ok,
TAEACE LTI |80 138, W Karg oas, Wikl el Zone, s comsty, Tabenn.
ot

Ver 1.0 (2008.04.14)
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2) Ag Paste

Intertek Intertek

TEST REPORT TEST REPORT

Report Mo. RTO8R-8260-001-R Ea:; :n:: 22
Sample ID MNo. RTOBR-8260-001

Semple Description : Ag Paste

Applicant  : DAEKCO ELECTRONIC MATERIALS €O, LTD.
Address SIHWA IND ESTATE 1RA 110, 1235-10, JEONGWANG-DONG,
SIHEUNG-SI, KYUNGGHDO, KOREA

Page: 10f2 t Items Unit Test Metnod MDL Results
Vith reference to US EFA
Report Mo. RTO8R-8260-001 -R Date: Mar. 25, 2008 Cadmium (Cd) nefhe | 3052, by acid digestion and [ ND.
deterrmined by ICP-OES.

VAith reference to US EPA
¢ Lead (Pb) nefky | 3052 by acid digestion and 5 ND.
Sample Descript The foll bmitted samplels) s3id to be-
2mple Desaription e following submitted sample(s) s=id to LY
With reference o Us EPA
NameType of Product AgPaste Mercury Hg! mefky | 3052 by acid digestion and 2 ND
determined by ICP-OES

Name of Materizl Ag Paste

Sample D Ne. RTOBR-8260-001 Hexavalent Chromium (Cr*% nefky d:z::jg?;fﬁsf‘\ﬂ: 1 ND

et pRRnlociad Notes - ma/kg = ppm = parts per milion

ManufacturerfVender DAEICO ELECTRONIC MATERIALS €O LTD. - st thatt

N.D. = Mot detected ( <MDL }
Sample received Miar. 12, 2008 MDL = Method detaction limit
g Date Mar. 19,2008 ~ Mar. 24, 2008

Testing Laboratory Intertek Testing Center S et e

Testing Environment Temperature: (22~ 261 T Relative Humidity: ( 55 ~ 65 %

Test Methedis! Please see the following pagels!

Teat Resultisi Piease see the folowing pagels).

A —— RTO8R-8260-001

* Noge 2 This report shal ot be sepeccduced except in full wihout the writler spproval of the leding sboratory

* Nese 3= Tha i e, i assigned by chent and inchcsed aczrding 1 their resurement 3nd guaranise

Tested by, Authorized by,

E¥Lee f Chemist HMW.¥oo / Lab Manager

“+s1 End of Reper
This st Repart i issued by the Campary suliect 10 it Terms ared Concitons of Businest pontad avetesl Alrfice i chamn B the limiatins of Sabiy T Test Repart i ssuse by e Campary st 40 it Teres and Conclions of Business printed aveieaf. Ateetice s chawn 1 the limiatians cf fatlie
drined theren, ot be repraduced, except in A, wthout rios wolten corser of the Company. eeifieation an urbletionsl ssues defied terein, This Test Repcr shal o be repracduced, except i i, withous pice wrten tonsere of the Compeny.
Intertek Testing Center Intertek Testing Center

Seoul Offce Tl - 0321061250 Fa - Q0G0 Gurms Offce -Tel : 054-861-7647 Fex - 0544607657 Wb Sk swaliteviek ok [QZ20S1250 Fax CAANOHIZH  Gurrs Offce Tel | 544627647 Fax -0SEACITEST Wi Sie ©
Seoud Lab. - #709, 751 Ace Techng Tawes ¥, 197-02, Gura-dong, Guro-Gu, Seoul 152366 Karea  Tel - 0221091260 _Fax : 02109-1258 Secud L. - #709, 751 Ace Techa TawerV, 197:22, Gure-3Dong, Guro-Gus Seoul 152766 Rares Tel 0321091260 Fax :022109.1250
Ubar, Lab. - #3402, Vergam i, Chongryang My, Uls Gun, Ulssn 689,865 Keres 7ol <0S2257-6754 P < 052:276.6750 140.2, Yongem.Bi, Chongeyang My, Uju Gun, Uk 69.865 Kores 7ol :05287.6754  Fox - 052.276.6750
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3) Marking Ink

SGS SGS

Test Report NO. resosouLfF-cTsyA07-28109R1 IEEUSE DSl NoWwemberDE, 2007  Page 1603 Test Report  Mo. Fesestir-cTsaraor-24103r1 lssusdDate:  NowemberDS, 2007  Page2of3
TO IMAJE KOREA CO. LTOD
: amps © AYADT-24109R1.001
21302 Tt Daenung Techng Town £88-11 A .
asan<dang Sample Description S135E Slack Ink
Seumenaon-gu .
seou 0 ifem Ho.fPart No. ss13sE
Korea Commenta - Matenal s outanane
Heawy Melgis
e failowing merchandise was submities and Kenliled by the clent 3 -
Tect Heme et “Tect Meihcd MoL Recute
Proauct Nama - 51356 Slack Ink. Cezmum ool TE | uncra scsanseey, Un EPA soe0Ee as )
Leas ey TR | unzra avsaisee), us ERA soios(Ess) )
5GS8 Fila o SANAI AR Mercury i4g) TEYS | U erm s0saisse), US EFA S010801555, 108 F) No.
exavaent Crromie (Cr =g x 13383, 1 7 N
— - = t Chromiue (Gr i) 112 EFA 33500(1555), U2 SPA 715541552, UV 1 )
Elams Selardente PRSIPEDES
TostPertorming Date - Mowerber 01, 2007
Test same it “Toct Msthod MoL Renuste
Teet Pertormed - 565 Testng Korea lested Ihe sampiz(s) seizcled by 3poiicant win falgaing resilts x
[r——— i 5 =7 a 3830, sz s wo.
Test Resuite - For turiner defalls, please refer (o folowing page(s) Dibrmcsphan Lol B ESA 35800, GEME B LN
Fora Uz e A 38a0c, BoME s no.
Buysris) LG ELECTRONICS Tevabrecoipheny i Uz 27 A 3830, BoMa s [TY
entatromceiphen i X
Comment + This Report cancels and supersedes {he Repor No FE30501LF-CTSAYALT-24 108 datsd PeniaErer sE phery e Lo ERA £ 2
Moverber OF, 2007 IscL=0 by S5 Testng Karea Ca.Lid. The iem Nojpar No. had shanged = LIV ErA 2 = (T
PO Garnet 1o 5135 by cUEIOmers raguest 2t ] uz EEa s [E)
i FErETy = [TY
Norstramasichers| i Uz Ema = N,
= B EmA S B [
i Uz EEa B )
88 Tasting Korea Co. Lid. lbrrmcapheny sher i ssEma B L)
roromotlonens eiher i FErETy A )
e = 5 EmA B [
Pluto KIm T J Feniatroreriphensy eer i) B EmA 2= s uo.
Monst Jsang ""’U [Er——— o Gzeea 5 wo.
Billy O Testing Person ad UB E7A 3830c, BOME s wo.
oIt Jang I Chamical Lab Mgr o U5 57 A 35400, BEME B )
= ] U5 =24 3830, GoME B )
Cecabrmaapheny sher i Uz e7A 38a0c, BomME B no.

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

S

Prera
[ o b, it gk moprval <f B Coxmpriy. ey wmseficdved il fogeey i oeivabon. o8 W cutart (x spprarmnte o i

SGS

Test Report  No. FesesouLr-cTsavaor2a10er1 Iesuan Date”  NovemberDS, 2007 Page3efd

Ficturs of Sampla a8 Recsived:
Ssample Color : Eiack

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 issenl 3y B Corsuey sl 1o Fa Geasial Conciorn of Sendce priind costarl o mruie o wcsesl wed accewsble ol prrign Adseioe b dems
2 Fue Blabons of Mty incernfioaicn 2d bricdcione aies heeed Tarsky Liens o sbeid T ctnin shows = B (o6 a0 et ity 5 e senpls (2 e
Tn cocume cams te rpnenicas esce = AR webar e iy arstvsasns wraten, ey o nseuson = e oo
Paper b s o -
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