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2.1 230
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PasteZ IHES Mol EH= F&stCh.
2288 X1
Type Only Bulk Ceramic
U = Dielectric Block Mg.SiO.(Magnesium Silicate)
&= Paste Ag
W = 2.0£0.1
3 I1 [mm] L = 7.0:01
T = 1.240.1 = : _
HEtT 0.04(AH I F) ‘ ] '
MSL LEVEL | MSL LEVEL 1 2 o
Top - Side
15 KVvO| &t View B""":.'-.'. Side
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@partron
4. MIH S4

4.1 == Spec

| TEM SPEC
Frequency Range [MHz] 2400 ~ 2485
SWR [Max] 3:1(Typ2: 1)
Input Impedance [Q] 50
Polarization Linear
Gain (Peak / Avg) [dBi] 2.5/ 0
Temperature [TC] -40 ~ 480
Humidity [%] At the normal temperature, RH 100
4.2 Set A& 53
| TEM SPEC
Frequency Range [MHz] 2400 ~ 2485
SWR [Max] 3:1(Typ2.5: 1)
Input Impedance [ Q] 50 Ohm
Polarization Linear
Total Gain ( Peak / Avg ) [dBi] -1.9./-7.2
Peak =7.00
Theta
Average -10.31
Azimuth
Peak -3.79
Phi
Average -9.24
Peak -4.23
Theta
Gain[dBi] Average -7.38
Elevation 1
sration Peak 7.4
Phi
Average -11.06
Peak -10.24
Theta
Average -14.74
El ti 2
evation Peak 0.18
Phi
Average -5.74
(2007.05.11) 6/32 Page
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4.4 Test Fixture &
[ TEM SPEC
Frequency Range [MHz] 1960 ~ 2040
Lower frequency(1960MHz) SWR [Min~Max] 1.5~3.0:1(Typ 2.0 : 1)
Upper frequency(2040MHz) SWR [Min~Max] 1.5~3.0:1(Typ 2.0 : 1)

4.5 Test Fixture =& Graph @

11 Maw =200F 12:3F7:09
CH1 =94 SR 1 ~ EREF 1 23 L.ZFEZ

CHz 544 1 U FS 2 47,023 o 11.56& o 920.432 pH
Bl . 000 QDO 0Q0 GHz
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i
- {: 2.009
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4.6 A IHE

Azimuth Plane Elevation! Plane Elevation2 Plane

Ay

270" —— — 90°

270 — — 90 r
A :0/ | |

180° 180°

Theta Vertical field of measured plane

Phi Horizontal field of measured plane

Azimuth Theta

Azimuth Theta

Date =
2007-05-11 2 @

Ampl. Color \isible Section

Amplitude (dB)

<] ampiitude

D Fhase

SRS
» P

S
1 50

o Skit | NotMormalized
Hot Fotated Fhase wiappe: d
nnnnnnnnnnnnnnn . Display
165 180 165 Azimuth [deg]
‘ Freq Ch. Beam | Switch | Beam Peak [4B] | Beam Width [deg] | Null Depth [48] g Dir | Gain
“|p File Mame [iHz] alue [deg] Value | A dB “alue | [deg]
a theta-CALntf 2400.000 ” 0.00 CH1 820 -177.500 P 1.03 300 F -12.78 0.00 520
atheta-CALntf 2425.000 0.00 CH1 7.2 -37.60 P | 4I.06 300 [P 1075 0.00 0.00
| atheta-CALnif 2445 000 M 0.00 <680 | -37.50 ) 4067 300 o -10.36 0.00 0.00
atheta-CALnTE 2465.000 b 0.00 CH1 -T.00 <3760 P | 36.52 300 (P -0 0.00 0.00
‘ a theta-CALnff 2485.000 0.00 CH1 Erl -E7.50 P | 3404 300 |P

Ver 1.0 (2007.05.11) 8/32 Page
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Azimuth Phi

] ST

Azimuth Phi

Date

2007-05-11 2F @

¢
Side lobes
Side Lobes
ampl | Deo [
507 [117.60
1542 |87 50
o 1463 [84.60
s
o
—
o]
5 o
2 40 by
E- Ampl. Calor Wizible Section
-105 105

P4 ampiitude

[ rhase

Not Inverted

Hot Aligned

Ho Skirt

Hot Hormalized

Mot Rotated

Phase wrapped

Ends Not Connected Log. Display
85 T80 i) Azimuth [deg]

Freq. Ch. Beam Switch Beam Peak[dB] | Beam Width [deg] | Mull Depth [dB] | Awg Dir | Gain

alp File Name [wiHz] “wilug [deg] alue AdB e [deg] dB dB dBi

a phi-CALnft 2400.000 b 0.00 CH1 6.68 177460 |P 147 200 |P -zge | 000 .58

a phi-CALnff 2425 000 M 0.00 CH1 477 16450 | P Inf 300 P -10.93 0.00 0.00

a phi-CALnft 2445.000 M 000 CH1 ez 164.50 | P Inf 200 |P 0.7 0.00 0.00

a phi-CALnff 2465.000 M 0.00 CH1 ] 173.50 P Inf 200 P -8.24 | 0DOD o0.on

'! a phi-CALnft 2425.000 M 0.00 CH1 5.3 172.60 |F Inf 300 |P 1055 | 000 0.00
Elevation1 Theta Date &

2007-05-11 28 3

=
Side lobes M Ratio
Side Lobes
}ND Ampl | Deg |
600 |127.50
13.58 [97.50
—_ 1533 |81 &0
=]
=
[e5]
=
=
= Ampl. Calor “isible Section
B4 ampitude
[] Phase
Mot Inverted Mot Aligned
Mo Skirt Mot Hermalized
Not Rotated Phase wiapped
Ends Not Connected Log. Display
Azimuth [deg]
Freq ch Beam Switch Beam Peak [4B] | Beam Width [deg] | Mull Depth [4B] | Awg Dir | Gain
ap File Mame MHz] “wilug [deg] “halue A dB “alue [deg] dB dB dBi
el theta- CAL nif 2400.000 hd 0.00 CH1 -5.67 13050 P | 40.7% 300 P -1005 | D00 A 67
&1 theta-CAL nff 2425 000 M 000 CH1 -4.32 131.50 |P | SD.76 300 |P 704 0.00 0.00
&1 theta- CAL ntf 2445 000 M 0.og CH1 -4.06 132.50 (P | GO.FD 300 (P -7 A6 0.00 0.00
el theta- CAL ntf 24535000 b 0.00 CH1 -4.33 450 [P dddo 300 (P R} 000 0.on
’j &1 theta- CAL nff 2485 000 M 000 CH1 -4.89 -138.450 (P | 3580 300 |P -8.68 0.00 0.00

Ver 1.0 (2007.05.11)
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Elevationl Phi

Elevation1 Phi Date |
Operator: 2007-05-11 27 9

Side lobes |

Side Lobes )
}No ampl | Deg [ =

-11.40 [100.50
12,65 [85.50
-12.04 [89.50
677 [126.50
712 [134.50)=
10.78 [151.50] wf

Ampl. Color Wisible Section

Amplitude (dB)
-

B ampiitude
l:‘ Fhase

Mot Invered Hot Aligned

Mo Skirt Hot Hormalized

Mot Rotated Fhase wiapped

Ends Not Connected Log. Display

165 T80 Ik Azimuth [deg]

Freq ch Beam Suitch Beam Feak [dB] | Beam Width [deg] | Mull Depth [dB] Ay Dir | Gain
&P File Mame [iHz] alue [deq] “alue | ftdB Value | [deg] dB dB dBi
&1 phi-CAL nff 2400.000 k4 000 CH1 -6.64 12150 [P | 3244 3.00 P 1363 0.00 -6 64
el phi-CALNff 2425000 0.00 CH1 .45 126.50 (P | 31.56 300 (P <1241 | DOO 0.00
el phi-CALNff 2445000 b 0.00 CH1 =70 130.50 (P | 3441 .00 (P -1163 | D00 0.00
&1 phi-CAL nff 2485 000 M o000 CH1 746 -15450 |P | 3674 3.00 P 1106 0.00 0.00
’j el phi-CALNff 2485.000 b 0.00 CH1 E-RE 750 |P | 73R 300 (P -1186 | D00 0.00

Elevation2 Theta

‘ Elevation2 Theta

Date -
oo7-05-11 28 @

Side Lobes
.| ampl | Deg |
-10.25 [166.50
-10.87 [164.50

R
&5

5\ -10.78 [161.50
a5 5

- 10.71 |176.50]

—

©

= o

2 a0 b

g— A_r_nFI E_nlnr _\Jisible Section

<] Amplitude
[ phase

Mot Inverted Mot Aligned
HNo Skirt Hot Normalized
Not Rotated Phase wrapped
Ends Not Connected Log. Display
“Es T80 iz Azimuth [deg]
Freq Ch. Beam Switch Beam Feak[dB] | Beam Widih [deg] | Mull Depth [dB] | Avg Dir | Gain
alp File Mame [Hz] Value | [deg] Value | & dB Value | [deg] de dB dBi
&2 theta-CALnff 2400.000 b 0.00 CHI AT -17eS0 P 107 300 (P -18.15 | 000 | -7E7
&2 theta-CALnff 2426.000 b 0.00 CHI -0z 17050 P Int 300 P -1474 | 000 000
el theta-Calnff 2445 000 hd 0.00 CHI1 -l0is | -17960 (P Int 300 |P -15.0% | 0.00 0.00
&2 theta-CALnff 2466.000 b 0.00 CH1 Aog | -17380 P Int 300 (P -15.2% | 000 | 000
'! &2 theta-CALnff 2426.000 0.00 CH1 -l068 | -16750 P Int 300 (P -18.62 | 0.00 | 0.00

Ver 1.0 (2007.05.11) 10/32 Page
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Elevation2 Phi

Elevation2 Phi Date =

Operator: po07-05-11 28 &
0

Side Lobes

Ampl | Deg |
-4 68 |-167.481
-3.71 |-154.41

8 -0.07 |-120.8

5

o

S

L)

o

2 a0 ho

g— Ampl. Colar g\.ﬁs\ble Section

gAmphtude
[ Jehase

Not Inverted Not Aligned

Wo Skirt Not Normalized

; Not Rotated Phase wrapped

iy = Ends Mot Connected Log. Display

165 80 163 Azimuth [deg]

Freq Ch. | Beam | Switch | Baam Feak[dB] | Beam Width [deg] | Null Depth [dB] | Ava | Dir | Gain
alr File Name [MHz] Valus | [deg] e | A 4B Walue | [deg] a8 | dB | dBi
&2 phi-CALnf 24000000 | 0.00 cHI a0 |-7750 P 4283 | 300 P 574 | 000 | -418
&2 phi-CALNTF 2a25000M | 000 CcHI 07 |-16050 [P 4381 | 300 |P 634 | 000 | 0.00
&2 phi-CALNTY 24480000 | 0.00 cHI 018 | -1%080 [P | 4377 | 200 |F 574 000 | 0.00
&2 phi-CALnff 2465 000 M o.oo CH1 0.44 -14050 (P | 4126 300 |P 581 0.00 0.00
&2 phi-CALnTf 2850000 | 0.00 CcHI 071 |-14050 P | 4068 | 200 |P 706 | 000 | 000

5. AIg Y8

5.1 SWR/Return loss
Network AnalyzerE OI206l0d SWR/Return loss & =A&ol0 &2 SPLS &Y Test Fixture £=

=3t SAMEHIE 0|Sot0 23 =25 dEetU.

Set Condition Test Fixture Condition

A“neatrvyozrekr Agilent HP8753D Agilent HP8753D or Advantest R3765CH

Cable RF cable(300mm) RF cable(300mm)

C cee
— T o | o O O

Test

condition

Ver 1.0 (2007.05.11) 11/32 Page
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5.2 Gain
SAE BERer A RELAAHAM A4 10l SEE SetE 0IZ0t0 Antenna Gaing =& stlh.

Anechoic Chamber for Antenna Gain Measurement

-
o
A
-
o
4
4

i

!

5.3 Gain test block diagram

Anechoic chamber

Source

- DUT
- antenna

Network Analyzer

(HP8753E)

Port 1 Port2

Ver 1.0 (2007.05.11) 12/32 Page
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6. WS Block Diagram

FHME ME=2
o

ol SJtal 22| Value

H®HAH Ag Pattern 2 X0l

£ XZ&otH ds= F8ote RF R30I

oco=

HZES Sot0 Otel et

{11k
L [:l—fw\.—m— |—||—'vw—m—
3
——
3 Land Type 2 Land Type
7. Jl2 S& % Application Note
2 ME2 24d sS4 J1J] WEE | Chip Antenna 2 dSHZE et Moz dIIA
MSE X7 32HIHFREE SPACE WAVE) 2 HH&HGt= & XI0ICtH
=2 H32 |cte s !XT 40| JtsotH & =240 Ot O €HE Zel stht.
Cet 2 NEe 2A 2322 =9 Boundary ConditionOl et -1 S48 €2l o222 /X &&
O 2tggt =25 JIS00F 8L},
A place of Anteqina ; A conner IMwable
j A place off Antenna ; A Left or Right Side
[ANT |« @ | A
N
T T Enabled Feeding
Enabled Feeding
2 ME2 &% =8 A0 =0 Otciet 201 Ct2Fe Antenna Type2 2 & H HAO0| S0[ctC.

[HEED

——

Monopol Type

Ag Pattern
A%ting

Helical Type
Ag Pattemn

W

Dielectric Block

PIFA Type
Ag Pattern

Ver 1.0 (2007.05.11)
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8. S& Jig At
8.1 Test Fixture And GROUND Condition

e S Xy

e e e e

oG

Test -Fixture- Loss 0.2~0.3-dB -

40mm

|
1

Timm

¥ Ev B'd @ Test fixture Jig & S8 (Ev B'd & 5 %40 £H©, Test Fixture = SH Contact &4l)

8.2 PCB Layout & Soldering Pad Dimension

Soldering Pad Non-Copper
Alc B o Al J Copper
B
j H
?_n_ ="
G | G
Top Layout Bottom Pattern
Parameter A B C D E F G H
Value[mm] 1.1 1.0 0.5 35 2.2 1.0 7.2 3.2
Unit 5 mm

Unless specified tolerances are 0.1
8.3 Matching Circuit And Reference Value

100pF 0 ohm 100pF
| |
1t Matching T Matching

Ver 1.0 (2007.05.11) 14/32 Page



50)
o
=
<
n)
O]
o
0
<t
N
)
O
<

Reflow) =AH

(

partron

9. REFLOW PROFILE

o
2
=
=
E
=
O
s
+ -+ B ¢
H i )
=) i i m
e H =
Lo | H s
i =
21 =
= L
k4 H S5
W
=i
] h
=3I
I ' A
T
1 Il
o=k
o=
R |
1 1 ; o
" H = E
I - 2
| H — 4 [
H H db ' 20
H H o] 4 —
1 H w b y
" H = E 1
oo BE =
ER R =Y =2
{ [ [
= W._ e = ==
[
5oa m m ™

120°C / Al 2t 1 60 ~ 300 sec.
0 340C+£5C /Al

Ol

X/ 5 sec.

ct

2F
=

F

2
[

c
=

0l
UF

oJ

land Dimension 2Ct

AntennaZ|

F

il

S

HIAl

o

[e—

9.3 Recommend PCB Pattern Design
PCB Land Pattern

Bz ZAHEC.

=5l
=)

U

Otch JE0A 206X

o0

o
[

o
=2

*x 8.2 PCB Layout & Soldering Pad Dimension &St =

15/32 Page

PCB Land

0
7
7
7

7

0.1
Antenna
7.0

7.2

Pad

PCB Land

Pad

PCB Land

Ver 1.0 (2007.05.11)
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10. =J1 ZAF &8 A

AAES SHESHMHz] <G> | Ev B'dS4&[WHz] X| = [mm]
VSWR 3.0 Max VSWR 3.0 Max
72 W=2.0£0.1 | L=7.0£0.1 | T=1.20.1
1960 2040 1960 2040
1 2.00 2.06 1.95 2.22 2.02 7.01 1.23
2 1.99 2.12 2.24 1.96 2.03 7.02 1.23
3 1.97 2.08 1.95 2.13 2.03 7.03 1.23
4 1.87 2.18 2.14 2.10 2.03 7.01 1.22
5 1.93 2.11 2.25 2.02 2.02 7.01 1.23
6 2.00 2.01 2.08 2.42 2.04 7.01 1.24
7 2.09 2.00 2.23 2.22 2.02 7.02 1.24
8 1.91 2.18 .87 2.29 2.03 7.02 1.22
9 2.03 2.18 1.99 2.28 2.02 7.02 1.24
10 1.98 2.07 2.22 1.86 2.03 7.02 1.24
1 1.89 2.10 1.86 1.78 2.03 7.03 1.23
12 1.82 2.17 1.85 1.95 2.02 7.03 1.24
13 1.97 2.05 2.03 2.37 2.04 7.02 1.22
14 1.90 2.12 1.86 2.21 2.02 7.01 1.23
15 1.82 2.04 2.07 1.78 2.03 7.01 1.23
16 2.07 2.00 1.81 1.80 2.03 7.02 1.24
17 2.06 2.07 1.86 1.82 2.02 7.03 1.22
18 2.08 2.05 2.04 1.76 2.04 7.03 1.24
19 1.97 2.12 1.82 1.77 2.02 7.01 1.23
20 1.89 2.11 1.91 1.99 2.02 7.02 1.24
Min 1.82 2 1.81 1.76 2.02 7.01 1.22
Max 2.09 2.18 2.25 2.42 2.04 7.03 2.24
X 1.96 2.09 2.00 2.03 2.02 7.01 1.23
o 0.08 0.05 0.09 0.09 0.01 0.01 0.01
Cok 4.25 2.11 2.17 2.10 3.28 3.38 2.91
igs 0K 0K 0K 0K 0K 0K 0K

Ver 1.0 (2007.05.11) 16/32 Page
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M. 2 E5XA
1.1 &8 AlE
8= ANlE A ZHED|=
ne=x 85C +3TCOHA 1AI2 _E’:_I—?—
= ANE2E AEHUHAM S& STt
U280 +85C £3C, 120hr £2hr & XISHCH
-40C+3CUHA 1AI2E & XI= L _
MN2sSE ANBESC MEHOIA =X&H0H ANEZ 4.3.82 SE47
Heux| — 40°C+3C, 120hr +2hr EHXIBHCH S SRoH0rE
TE=ee +85+37TC, RH85%01|/\4_1/\|_Z EIN =
ANE2E AEHOIA SEsHCH
L& 2 X +85+3TC, RH85% ,120hr £2hr 2 XISHCH
11.2 52 , REFLOWAIE
2= X A DA =
X A :-40C£3C/Imin < +85CT +£3C/1min
2= A& CYCLE : 32 cycle o= ol = A o
SCHBAIZ : 5nin 0]BFU 2 AlES 4.3.82 Savi=
X - 2 OtEoHoke
Ref | Pre Heating :200£5C , 30~60 sec
ef low
Peak Heating : 260C £5T , 30sec Max
1.3 J|AHE AlE
at= A A TEAPI==
TE - ~ A . 2
XIS Al =T 0 10~500Hz , It S 110 x9.8ms(G)
Sweep time : 15min , X.Y.Z each 5 times
- X214 0 152emOilAl YotAIOQE 0l=20t: AlE= 4.3.&¢2 S84
R 183 XY 6H62H3S]) = OFE0lOtE.
CHotAIE
- X2 120g+20g EctAE X2 A
- HY : 23¢2/E or
* XS L HOIAIE2 Ev B'd HHSI0 AAIE A
11.4 MSL LEVEL AIE
1)JEDEC J-STD-020C &= 24
Floor Life Soak Requirements
Time Conditions Time Conditions
1 Unlimited = < 30°C/85%RH 168+5/-0 = < 85T /85%ARH
2)Test =AH
2= X 2 u] Y}
) +85+37C, RHB5% 168hr £2hr 2 XI= ANE= 43 .82 S
Soak Requirements i T
Aging8l0l Reflow &l Al 23| &lA| S or=3H0ker
17/32 Page
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11.5 &l2ld Al FLOW

MdEld AlE

wllE -
ZOJH

m*%ﬂ
(168hr )

:

Reflow 13l

:

Aging

flow

}
i F

AZ: 5ea Al2: 5ea AlZ: bea AlZ: bea
N2z NS I ety ) =5 2
(2XI=H) (2X=H) (2xt=H) *

l l l S A

na8gtx N8t x| === *

| LESHAI &

Ref low 23]

:

Aglng

= 5
ZOJH

¥Aging : A2ASH 1AI2F X

Ver 1.0 (2007.05.11) 18/32 Page
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2. )| 2N S4

12.1 QHEILE THE =9

Antenna Pattern View
Side1 Top Side?2 Bottom
0,9 0,9
1- R
<
0 o
Q¥ u
0,5
— EN
2l mm
X £ 0.1mm
12.2 Pin name

Shorting Pad

Shorting Pad

Input Pad

ﬁ 2_“ :I:l].l

— [ || »le >
3.5=0.1
1.0£0.1 1.0 £0.1 1.0+0.1
0.5£0.1

Ver 1.0 (2007.05.11) 19/32 Page
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12.3 LOT B H J| &

© @ ®

@ Year :7 - 2007 ----
@ Month : 1 - January, 2 — February
® Date : 1 -1st,2-2nd ---- A - 10th, B - 11th ----

--+- 9 - September, A - October, B — November --

12.4 Marking AHZF

Marking View

@ 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 S8

Ink marking — Black Ink Al
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AgHe a2 H= M AH0 2(Ag) PasteZ IHEIS EHGIH S4H2 78
13.2 &+ =

Ag Paste

N

E‘\“ Dielectric Block
Top - Side
View Bottom . Side
View
13.3 W8 HHE
Cutting Cutting
plane - L plane - W
Ag Paste
Powder ‘ | Powder
\ " { /
13.4 TH &
5 = MZ& I ZS A OIMINE At
Dielectric Block POWDER =N
PATTERN Ag Paste METECH OIAEIH « TYP 10um
PAD Ag paste METECH OIMSTH = Min10um(TYP 16~20um)
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15, E& A
15.1 Carrier/Reel AFZF

== THE HH XM st HED| et AR A
Carrier tape A-PET Typical 10%Q 10V MAX o ofxtAl
Cover tape PET Typical 10°Q 30V MAX

Reel PS Typical 10Q 30V MAX -

Input Marking

Do (MIN ®1.5> ‘ ‘Po pe £

oo e

o {(§5555500600608) |

TENTER

Bo
|
]m

I
1.240.2

USER FEEDING
DIRECTION

Ko

Ao

1. 10 sprocket hole pitch cumulative tolerance 0.2

2. Comber 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-1608-028 |[ITLE CARRIER TAPE
NAME SPEC,
DIMENSIONAL " X TH1.2P
UNIT % 16.0+0.2
UNTOLERANCED o PART. CARRIER TAPE E 1.75#01
DIMENSION =0
MATERIAL A-PET F 7.5+0.1
CAD FILE NAME 050617 Do 1.5+0.1
LENGTH 48,40
DESIGNED BY KoM J P 3.0+0.1
COUNT 60507 oo 4 0%01
SCALE
1 pe 2,001
Ao 2.3%0.1
Bo 7.3+01
Ko 1.4+0.1
T 0.3+0.05
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330220

813205

http: //WWW dkcwow oL com

rme0l, dkc Blda. y REEL Type | Color | Size Hulo

366-340 shindange- domg» DIMENSION| PS Blue | ®330 | 980
Jumg Qu seoul. 100- 458 korea

Tels 888 c234-5890
Fa'x. 822-2238-8182

Model : ACS2450GBAMQ3

LTI T MSL Level 1

Sec code :

LT A AR [ ]
Quantity ; LEAD-FREF

I
Lot No

I GDPARTRON
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Material : SK/S/K-B

sS4

MSL Level 1

Reel AM&I LA Box AFEI
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16. 22Z2E =
M2 gt POHE Ze|HS J| et AlO| 23
L )
CHIP ANTENNA Issued 04.04.06 szdelsdl PRCP-C001
Revised 05.04.03
FLOW CHART Qolzg Zrs e
SR =84 =z | =X
=H| | 233 Al 22| &S XA Zte[F=0] | D152 e &= Zte| SHA 2 Al 2te| =] EI; e
Miete] Aol o4 FEE A=A Micrometer .
e Q FYBA cns x e 10H/LOT |C/sheet | &r=
e Q o ) - ned:e= __ _
_ = =g IS I=2=1JN - J
S Mixer H = [ H|
NES ; 5/10074 2
MNE Micrometer Al
Q CTOEQ Zay A %%‘ &%‘_IIE/\-I IJ_HLOT parameter o9 e LOT HO|
ooy x| =1=PNLd] FSES 181/ | G/SHEET o = X E A Calculated G CARD
(2, ) == ES Visual =
2
SETTER 22| L 0i1 FSES
()| 2= 142 e | TEIEND o | o/sheet
PROF I LE == 138/4
A Hl = o Micrometer 2094/L0T
4 2 AFKI E A X _
Q res g 20 ;lx ) Calipers 20JH/LOT |C/sheet | HJI
(x) 2ot = S A A
SIDET PATTERNX| 2 =%D|
PAD OI4 ol 4 AAZ B | moxic i _ T E A .
AG PASTE Q CTQ%; ol 2= §+|§ MR - §+|§ ) 1074/3Jig | c/sheet | =g
(QIA4XI4=) el S0
oc 2175 AN
A XD = oI K| & A _ XX S A Lot
Ax g > 181/ |Parameter > S Al M2 A JURS RS
H Xk | Ab Xt
Q A=xJig Belt speed & O_Jﬁ:ﬁzEH SN card
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=S gtsl IO A ZHelHs J| ot alo| Z23
XD DN C
Issued 04.04.06. =22t -
CHIP ANTENNA _ —lee PRCP-C001
Revised 05.04.03
FLOW CHART Rolate| SAS4dae
= oI TR 23y S
=== A4l 22| et = el 22| | J|IE2el Ze|af= 22| 8| AL R Ze| =] | J|F2e| _‘_a
SIDE 2 PATTERNX| == =8|
PAD ©I4 oy | EASEE| mames | _ UK A 1074 o
AG PASTE Q e | el o | 18/ - o jayg | ofshest | T
(CIM Xl =) 22 01
D-Ile SE XFO{I'CA—' _ a_jEQEH IlO—IIlC}\_I
Q X jji‘ug R 131/ | Parameter Ol M AFEH TEx =Al M= AH| Lot card | MEH
= Belt speed = ‘m_i_ =
A22 ec HAXNCA = AMINE | HAXNEA H Dl
En S 18|/ |P t = SA P Lot d
Q mesh2t Belt speed FIES sl/ g;gﬂge‘?r == FIES ! ot card i s xiof
TP S 1 oo [2FE S| momen | . | =M s 1004
AG PASTE ()| ooz | 24 jpe | HEREN | aye | - e | ST =3)) SO | c/sheet | Tz
(oI xI2) P
HED| 2k AT EM _ 3._‘|_7F_/§EH AT EAN
Q HX DTfJig == 18l/% | Parameter Ol M ALEH T E X SAl M2 Ab| Lot card | MEH
= Belt speed ° j—l}z =
BOTTOM PATTERNX| == =3
PAD Q18 | oigyy) | BTIZ ST | BANIEA | L, XX A 1004 o
AG PASTE Q CTaz = Screen SOWAE 2% 13/< - % /3dig c/sheet | THZ S
(I XI2) Q2 01y
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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
FUJI TITANIUM IND. CO., LTD. Report No. : CEf2006/75167
12-8, SENOEN-CHO, HIRATSUKA-CITY, KANAKAWA- Date 12006/07/25
FREF. JAPAN. (T) 81-463-32-0210 Pags S1of4
LN T L RAE

The following was/were and i by/on behalf of the client
a5
Sample Description H MIXTURE OF (1) MAGNESIUM SILICATE

(2) STRONTIUM ZIRCONATE (3} BARIUM TITANATE
Style/Item No MMS-08 (B)
Sample Received 2006/07/18
Testing Period B 2006/07/ 18 TO 2006/07/25
Test Result|s) H - Please see the next page(s) -

SGS TAIWAN LTD.

Thie contan of s POF il is in accarsance wih ha crgpnal issued opons for reference onty. This Teat REpan CaNNGt Be rEpEauces, EXCLpt i Tl
fergaey o0 sepear

pr v s repat iz unlamul an
Hlandors may be proscuiyd b iha hutsa exions of 1
S0 TAVAN LATED | N0 1361, s Kurg st WK s Eone Tages cauriy. Tasean
W) 9535 B 2) T2 e v

Test Report
FUJI TITANIUM IND. CO., LTD. Report No. : CE/2006/75167
12-8, SENGEN-CHO, HIRATSUKA-CITY, KANAKAWA. Date 1 2006/07/25
PREF. JAPAN. (T) 81-463-32-0210 Page L2of3
CHIELIE BIENE) IR
Test Result(s!
PART NAME NO.1 B WHITE POWDER
Test Item [s): Unit Method MDL Result
No.1
[PBEs (Polybrominated -
biphenyls)
Moncbromobiphenyl Y N.D
Dibromobiphenyl =x, N.O
Tl iphenyl % K N.D.
|Tetrabr % ___IWith reference 1o 0.0005 N.0.
% |USEPA3IS4CC. Analysis was| 0.0005 N.D
Hexa i T % rlormed by HPLC/DAD, | 0.0005 )
vl e ILC/MS or GC/MS. 0.0005 N[
< i A % Jiprohibited by 2002/95/EC [T0.0005 ND
[Nonabramebiphenyl o JReHS). B3/264/EEC, and [~ 0.0005 N,
Decabr o [76/ 769/ EEC) 0.0005 N.D.
Total FBES o - N
(Polybrominated
biphenyls)/Sum of above
PBBEs{FBDEs) -
(Polybrominated biphenyl |
ethers) |
Monobromobiphenyl cthar A | 0.0005 N
& i ether % 0.6005 N
Tri iphenyl ether B 0.0005 [
Tetrabromobipheny! sther 00005 [
tabromobiphenyl ether 0.0005 ND.
xabromobiphenyl cther | % 05 N.D
Floptabromobiphenyl ether W05 WD
[c ether 0.0005 1D,
'Nonabromobiphenyl ether 0.0005 N.D.
Crecal cther 0.0005 ..
Total PBBEs|PBDEs) - ND.
||Polybrominated bipbenyl
ethers)/Sum of above
Total of Mone ta Nona- ) B WD,
bromimated bipheayl
cther. (Note 4}
sunlens of this POF filg i3 1 noardance with 1he 00in) 3 1epuris ke refeence Soly This Tes Repeort camnt be repiceused, Lecegt i
‘)3 e i f s Gy A el A5, 1y oSG 18 SO ARG O 1 - 1
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&% % P
NP
Test Report
Test Report
p FUJI TITANIUM IND. CQ., LTD. Reporr No. : CE/2006/75167
12-8, SENGEN-CHO, HIRATSUKA-CITY, KANAKAWA- Date : 2006/07/25
FUJI TITANIUM IND. CO., LTD. Report No. : CE/2006/ 75167 PREF. JAPAN. [T) 81-363-32-0210 Page Caate
12-8, SENGEN-CHO, HIRATSUKA-CITY. KANAKAWA- Date £ 2006/07 /25 ! e B S
PREF. JAPAN. (T} §1-463-32-0210 Page 304 Ll lLE L L
VL IEEWLL
i Method MDL Result
Test Itom (s): Unit o o1
[Chromium V1 (Cr6/ ppm  |UV-VIS(US EPA 7196A] 2 N.D
after reference to US EPA
50604
Cadmium (Cd| ppm  [ICP-AES after reference to 2 N.D.
[EN 1122, method B:2001
jor other acid digestion.
Mercury (Hgl ppm  |ICP-AES after reference to ) WD
IUS EPA 3052 or other acid
digestion.
Lead (PB) ppm [ICP-AES after reference ta 2 9.3
US EPA 30508 or other
lacid digestion

NOTE: (1) N.D. - Not Detected {<MDL}
(2] ppm = mg/kg
(3] MDL = Method Detection Limit
(4] Decabromobiphenyl ether (DecaBDE) in polymeric applications is exempted by
‘Commission Dex n of 13 Oct 2005 amending Directive 2002/95/EC notificd
under document 2005/717/EC.
(5) PEBEs=PBDEs=Polybrominated Diphenyl Ethers=PBDOs=PBBOs,
Not Regulation
= = Not Applicable

The conten of thes FDF fie (5 M SCCTANGE WA e ol msusd teports fo ralerence orly. This Tast Repon cannc: ba reproduced, exoegt in Al
i he Comgany Any gy or MGG o 146 GOnANI or Gppaarance o wis Mgt is uniawhl and
oo may be prosecuagd o B sl e of e e

1

** End of Repurt *

Tra: conkont of fis FOF W 13 i1 SCECIANCE wiih (N S04 16 H5U0T P KO GRGTICS Ory T Tl REDI CONnal B0 IEROMITON. xomil 1 Ll
AP G wilied PEITSSSCN 0f Wik COmaty Ay unausonaed allerawon. f6rery r iaifigalion of the £oT2n o S90e0raNCe of his oo in uniawiul ang
oftariders imay be ok

5 [
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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 SGS

Test Report No. FesosotiLr-cTsGPos-26852 Dater  Oclober 27, 2008 Page 10f2 Test Report No. FesosotiLF-cTsGP0s-26952 Date: Gotober 27, 2008 Page20f2
To:  METECH KOREA CO.. LTD. Sample No. GP06-28052 001
B-801 Dongyang Faragen officetel 17-2 Jeongja-dong
Bundang-gu Sample Description PCC1183THY
Sungnam-dity ltem No.iPart No. <A
GYEONGGI-DO
Horea Comments + Material is silver paste.
Heavy Metals
The fallowing merchandise was submitied and identified by the chent as
Tast Hems unit Test Method MDL Resuits
Commodity - PCC11827IV Cagmium (Cd) mghkg | US EFA 3050B{1886), US EPA 01081880 ICF_| 05 ND.
Lead (Pb) mglg | US EPA 20508(1896). US EPA A0108{1943). [P 5 ND.
865 File No. GP08-28052 Meraury (Hg) mgisg US EPA 3052(1906), US EPA 60108(1086). ICP 2 N.D,
Hexavalent Chromium {Cr VI} mgisg US EPA 3080A{1008), US EPA 71064(1802), UV 1 ND.
Received Date Ociober 20, 2008
TestPerforming Date  : Ociober 23, 2008
Picture of Sample as Received:
Test Performed : SGS Testing Kores tested the samole(s) selected by apalicant with following resuits
TestResults : For furiher details, please refer to following page(s)

AT

S5GS Testing Korea Co. Ltd.

Pluto Kim
Patrick An ~
Monet Jeong

Jinee Song
Mesting Person

Jeff Jang | Chemical Lab Mgr
i
NOTE: (1) N.D. = Not detected (<MDL)

12) pom = mg'kg

(2) MDL = Method Detection Limit

(4] Estimated expanded uncertzinty U with 3 coverage factor k=2,

carrespanding 1o a level of confidence of sbout 5%
The abows cerificate is the acerscitsd fest ftems by Kores Lseratory Accrestation Scheme (KOLAS), which signed the ILAC-VRA. TS sl At oY Aol i B v 1y i i S s (KTILAS ) bl g AL
T 7ea e 1y e Comeany e & 1 e en e s man e it < e

T 7ok et s o e Corsom e © 2 Canem Gmames o Senes e aere e s coan e st @ sy orsatons: s 5N e, The s MR . N3 5% ep sF on 0 e 2oTPl 5] s AnEss SE s Tha Test Repet FaCt B etemRER, EAEpt
uteaiions s e T T Tt S . i S vt s s o e Sl ) | TS Wbl B T To Rt e TR e

ot e e o . ot
I, i s s s . Gy
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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. Fes0s01LF-CTSGPOG-27074 Date: October 27, 2008 Page 10f3

Te:  IMAJE KOREA CO. LTD

251202 Dasryung Techne Town 7th
Kasan-dang

The following merchandise was submitted and dentified by the client as

Commodity : ink-5136E biack ink
SGS File No. : GPO6-27074
Received Date : Oetober 20, 2006
TestPerforming Date  : Otober 23, 2008
Test Performed : SGS Testing Kores tested the sampie(s) selected by applicant with fofiowing resulls

Test Results : For further details, piease refer o folowing page(s)

$GS Testing Korea Co. Ltd.

iy Tl Ty

esting Person Jeff Jang | Chemical Lab Mgr

Tiin Tomt Rt = instd oyt Computy msbiscs
st S e aren Tra eath S 414 e
N, e Pl wASen pasriaat df the G

5t Gared Comions o S piind et At = b 1 o Uity f iy meion it
ke oy P Sarein () M Usaas ihareien s Thin Tesk gt rarnd e sepemteomd Soml

SGS

Test Report NO. Fe30501/LF-CTSGPOE 27074 Date: Oclober 27, 2006 Page 2ofa
Sampie No. . GPOE-27074.001
‘Sample Description + ink-5135E biack ink
Stylefltem No. 2 NiA
Heavy Metals
Test items unit Test Methoa ML Reeults.
Caamuum (1) MG | s £rA30508(1596) US EPAmIDStesE, ICF | 05 ND
Leoa o) T | useea US EPA 50105(19%5). IGF B ND.
Moy (7g) ] US =PA 30521 1936), US SPA £0108 1358, 1IGF z ~o
Hexavalent Greomium (67 V1] GE S EPA SSDALIEGE] US EPA T138A(1832) UV 0 ND
Elame Retardants PBEsPEDES
Test items Unit Test Method MDL Reeults
[ s = 35400, Gonvs s N
Dibcomabipnenyt [ US EPA 340G, GoMS s N
i Us =pA 2540c. Goms B N
Tetrabromobiphenyi mEig US SPA 3540C, GEMS 5 WD
mgRg US EPA 3540C, GC/MS g ND.
Hexabramobiprary: gy Us £PA 2540C, Gones < N
Heptatromatipnenyt Mgy Us £PA 25400, oS < ND
TS s ND.
mg'hg L] ND
Dezabromobipheny! e US EPA 3540C, GEME B N.D.
‘Moncbromodiphenyl ether mEg US =P 3540C, GEMS B WD,
Dipromompnenyl EirEr ] US EPA 3540C, GCMS S N.D.
Trioromosipnenyl ethar k] S £PA 3520C, GEWS B WD
i ether g 5 N.D.
ener ] s D,
emer e s i)
Heptabromompneny! einer TG < ~o
mghg 5 ND
s s B [T
D ether e US EPA 3540C, GC/MS & N.D.
NOTE: (1 an detected (<MDL)
2)
|3J MOL = Method DT‘EG!DH Limit

raguiatior
( ] 2o atve anaysls iNo Uns)
(6) Negative = Undstectable | Positive = Detectable

T Tes it i 7
1, et e

Compuy et o 1s Ganais Costons o ot Anasticn = restie o sy o an
i ars Tha site Shis i 85, a5 4t a5 B Al () s Lol chacni e Tht Tosl Mago et 30 Mproduced. 4ecept
o ] the G

SGS

Test Report NO. Fe30501LF-CTSGPOG-27074 Date: October 27, 2008 Page 30f3

Picture of Sample as Received:

" End ™
NOTE: .:n N.D. = Not deha:nec,HMDL]
(2) pem .

(31MDL = Mel."ocDe{e.Aanlmrl

{4) - = No reguitio

5] = Guniatve ansiyss (Mo Unit)

(6] Negatve = Undsteciable | Positive = Detectable
T T Bt et by SO e e o Contons o Suen et vl A s e 1o b (onirs o ety rometcctn s

PR A e g e e e S
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