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2. BEO| L

2 x4 73

ACS2450ICAEDT

2.1 B2
= HE2 |43Ad 24 S4 7171 UEE Chip AntennaZ 2o HS Z= KT S2(Ag)
PasteZ IHElS ¥ 30 EES FoistCt.
22 BE X|=74
Type Only Bulk Ceramic
A Dielectric Block Mg:SiOs(Magnesium Silicate)
M= Paste Ag
W = 3.0+0.1
3 7| [mm] L = 9.0+0.1
T = 1.2+0.1 W
.].1“='-'-.._
HET 0.04(2H[7]|&) = il
MSL LEVEL MSL LEVEL 1 o
Top-Side View Bottonide View
15 KV0|A°|‘ I)Iglll-\:rkril:
ESD LEVEL | 15\ cLASS 3B)
Version Revision 1.0
3. Y= (<>)
— otz =0l st S22 == X|E5H0 Za|stot
HZ2l cTQ &= INESEPN =S
MBS F|A A A X0 w2t 2ds AX SIZE7E 2HEH AN SIZEZF UM
SETAAT I Maco gste oy
ESoPSES AMT XFT7F QM HUEo FHEF
CIPVESES oIMfx|& MUEJ} BT QEILIS] SXo| AN g2l
HZe| CTF &= <> XY AR
EHEZE SWR HZzQ M71d EH4S EEsl= &2 PARAMETER &
— ozl =0l thstol FolE 2
8= W g
L1 = 20| FAIZE HEtA| LE5t0] Hat
£ % 2olo| M7l HMZFA SMo| HZBE & US
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4. M71™ EN
41 Set 48 &3

3= E N

ZFote HY| [MHZ] 2400 ~ 2485
HAIH| [Max] 30:1[Typ 3.0:1]

U AmBEA [Q] 50 Ohm
ot Linear

Total Gain ( Peak / Avg ) [dBi] 45/ -2.7

Peak -3.65

Theta
Average -6.09
Azimuth
Peak 3.80
Phi
Average -1.42
Peak 4.50
Theta
0| =[dBi] Average 1.50
Elevation 1
Peak -9.00
Phi
Average -14.99
Peak 4.26
Theta
Average -8.91
Elevation 2
Peak 4.48
Phi
Average -1.71

6/31 Page
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42 Set A% =X Graph

=1 FApr Z00OS 102135213

CHI 511 SWR 1 /REF 1 41 1E1EF 2 450,000 000 MHz
CH2 G111 U Fs fa41.3480 —20.158 0 22ISE pF
cH3 Los 10 dBAREF O de Griz5%¢ de
- /
-\< CHL Narkers
>
p N 1r1.4141
cor | MBRKERT 4~ i hs ) 2.50000 BHZ
= 5HZ - i N - 21 Lrese
2.44500 BHz
~ 7 | ! N
LS - T - N 31 2.5455

cor ; I r 255500 e

\\ PN AN

-
7
!
!
\/\' J‘_L{_
B
i A1
I
'
=

|
Y
A
\\
%
B

[ 7 — JChsfFarkars  CHI Markers
-
v I iehozf o 11-15.312 4B
™~ . i 1R8I a 240000 GHz
50000 GHz
’ L I g 2111463 4B
s -+ - 7 e asas 2.45500 8Hz
-

—13A5:

LA
-
5]
£y 0 F.45500 BHz  31-£.1325 4B
; e - 245500 BHz
— 3 3 172
e —P 15T
%

20

on

3.45700 gHI

4.3 Test Fixture &8
g5 E 4

Fot4 HQ| [MHZ] 2400 ~ 2485
Lower frequency(2400MHz) EZHIHH| [Min~Max] 1.0~3.0 : 1(Typ 2.0 : 1)
Upper frequency(2480MHz) EZHIHH| [Min~Max] 1.0~3.0 : 1(Typ 2.0 : 1)

4.4 Test Fixture &8 Graph

2 un 2008 Z0:z289:01

s11 SHR 1 SREF 4 41 11626 £ 440,000 000 MHZ
CH2 511 1 U Fs 4599,027 0 A1S0 0 SERFIEH
CHZ Sii_ios 10 4B/ REF O dB G2z 4s3 dB
e / —
CHL Markar s
Hin
l1
11 LEFS4
- MAR K ERN ,/ j\ = ;\i\ 2.50000 BHE
ar - .
1 GHZ" -~ A i 2: L.180s
; 2.44500 BHz
s 5 -
— T - 3; 16740
Cor N - 2.48500 EHz
~

Markdrs CH3 Markers

\ -
T i I
D=1 \ \\ - N
N // 7 — —¢
Cor Y 4 A - i tEESES @ 1:-12.0s048
5 1227 @ 2,50000 BHz
[ +0000 gH.
N g R N Eay ® a2Ls43dB
" 2 el bl S lrsasrsa 2044500 BHE
F.2e

~ y 4500 gHz  Fi-11.970 48
- 2.45500 BHz

Y 213078 o
1OE6FD @

-a=s00 BHzx

/A
<
\

START 2 O0D.00D DOO HMHz z STOF 2 000,000 000 MHx
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ACS2450ICAEDT

45 LA OiE

Azimuth Plane

Elevation1 Plane

Elevation2 Plane

/

180°

270

/

180°

2710 —

180°

Theta Vertical field of measured plane
Phi Horizontal field of measured plane
Azimuth Theta

.. | Freq fMHz1
=M 2400.000
2425.000
El 2445.000
2465.000
2485.000
< | B
H-Plan [90deg] - H Pol Data
Frequency[MHz] [ PeakValue [ Thetaldeg] | Fhildeg] | Minvalue | Thetaldepl | Fhildeg] | 30 AvglaBil | Gain[dBil [ Efficiencyl%] |
240,000 -3.65 a0 120 -18.97 a0 195 -0.76 -6.09 24.69
2425,000 -3.7 0 120 -17.40 0 195 0,44 -6,35 23,29
245,000 -4.21 a0 120 -16.60 a0 195 -0.69 -6.74 21,32
2485,000 -4.7 0 120 -16.11 0 195 -1.19 -7.33 18,58
2435000 564 a0 120 -15.12 a0 195 -1.65 -6.07 1572

Ver 1.0 (2008.06.04)
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ACS2450ICAEDT

Azimuth Phi

-

Fre Z]
[l 2400.000
2425.000
2445.000
E  2465.000
2485.000

D 3

H-Plan [90deg] - ¥ Pol Data

Frequency[MHz1 PeakValue | Thetaldeg] Phildegl MinWalue | Thetaldegl | Phildegl 3D AwvgldBil Gain[dBil Efficiency[%]
341 il 0 -0.76 -1.94 64,09
LN B EETSREET N
6 @ 0 Lmma . w ae o @
Elevation1 Theta
2485.000
2703‘--
180 B 3
E-Plan [0deg] - ¥ Pol Data
Frequency[MHz] PeakValue ‘ Thetaldeg] | Phildeg] Min¥alue [ Thetaldeg] Phildeg] 3D Awg[dBil ‘ Gain[dBi] | Efficiency [%]
4,05 0 0 -0.76 1.08 128,49

Ver 1.0 (2008.06.04)

9/31 Page



@partron

ACS2450ICAEDT

Elevation1 Phi

70~

Fre: 2
[l 2400.000
2425.000

2485.000

< =
E-Plan [0deg] - H Pol Data
Frequency [MHz] Peak¥alue | Thetaldeg] Phildeg] MinYalue | Theta[degl] Phildegq] 3D Awg[dBil Gain[dBi] Efficiency[%]
-8.00 B0 0 -0.76 -14.99 328
=2 0 o ¢ 0 R IEH 320
a8 0 D B - R 2
g 0 a0 ¢ EEE 1D 2%
L ® o PmsE e e L 2%
Elevation2 Theta
Fre: 2]
2400.000
2425.000
2445.000
2465.000
2485.000
0 I =
E-Plan [90deg] - ¥ Pol Data
Frequency[MHz] PeakWalue | Thetaldeg] Phildegl MinYalue | Thetaldegl Phildegl 30 AvgldBil Gain[dBil Efficiency[%1
4,05 1] 90 -0.76 915 1228
4,26 i} a0 0,44 -8.491 12,95
361 i} 90 -0.69 -9.58 URE]
27 i} a0 -1.13 -10,52 598
21 a a0 -1.E8 -4 7.80

Ver 1.0 (2008.06.04)
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Elevation2 Phi

- | Freq fMHz]
=l 2400.000
2425.000
E 2445.000
2465.000
2485.000

] |

|

E-Plan [90deg] - H Pol Data
Frequency[MHz] PeakValue | Theta[deg] Phildeg] | MinYalue ‘ Theta[deq] Phildeg] 30 Awvg[dBil Gain[dBi] Efficiency [%]
1] a0 -0

2400.000 4,08 345 an -17.99 -1.88 63,44
2426,000 4.48 345 90 -16.92 180 90 -0.44 -1 B1.56
2445,000 4,52 330 a0 -17.82 180 a0 -0.69 -1.7 EE.61
2465,000 4,30 330 90 -18.31 180 90 -1.19 =207 6219
2485,000 388 330 a0 -20,56 180 a0 -1.65 -2.49 5E.45

HIEH
od

5. Al

5.1 SWR/Return loss

Network AnalyzerE O|&3t0{ SWR/Return loss & S£ds5tH E&2 SPLES MY Test Fixture E=
AS3 ZAIEHIE 0|85t At EFES MEsSCt
Set Condition Test Fixture Condition

X‘ﬁ;‘{;‘z’g‘r Agilent HP8753D or Advantest R3765CH | Agilent HP8753D or Advantest R3765CH

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

LLLe

(N || L] Y

LE EcLcch)

Test & |
condition

Ver 1.0 (2008.06.04) 11/31 Page
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5.2 Gain

A ERet Mot FHIALAMOIAM H7]410A SHE SetE 0|51 Antenna Gaing =AM siC.

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 (2008.06.04) 12/31 Page
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ACS2450ICAEDT

6. LIZ Block Diagram

IIO O

= H HAE

Mz=2 ot ZAAQ| Block EHO| Ag Pattern & F=XQl HAS S3to ofzl2t

— T — — (=]
Z22 2EXQ SIHER2| value E ZH5IH 452 #85H= RF FS0ICH
{101
L I::l—ww—fmw— |—n—'w»—fim\—
2
——
3 Land Type 2 Land Type
7. 712 S ¥ Application Note
= ME2 24 A 7171 WS |8 Chip Antenna & MEMEE M2 ZldsH2 M7[H
MSE A/RI3UIHFREE SPACE WAVE) 2 Hatst= ZX|o|Ct,
2 HE2 #Hst= orst X[z AE0| 7IsotH AHE =740 w2t O HAIE g2 st
CHat 2 HE2 YA EF 22 FH Boundary Condition0ll M2l I £E45 2| SI2E2 {X| MF
of Zt'"st Fo|E 7[20{0F StiCt,
Movable
S d
A place of Antenna ; A
- ]Movable A place of Antenna ; AT
:] A place of Antenna ; A Left or Right Side
Side
FANT ] — | A
N
] ! ANT
Enabled Feeding
= ME2 A% F=H Zdo| %30 ot2fet Z0| CtASH Antenna Type2LE M7 HZO| E0|slLCt.

2=y =30

—

Helical Type
Ag Patlam - Monopole Type
= Printing - Ag Pallern
- f’ﬂddl;-rrnllrlg
B -
e
Dilectric Block

PIFA Fﬂ;un
.Cuj Patlérm

Ver 1.0 (2008.06.04)
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8. &3 Jig AIY
8.1 Test Fixture And GROUND Condition

A0rmam

7O

¥ Ev B'd 2 Test fixture Jig = SY&(Ev Bd = HF 2A0| HEY, Test Fixture = S Contact &4!)

8.2 PCB Layout & Soldering Pad Dimension
Soldering Pad Copper Non-Copper

‘A BB c A‘ 7/
] ¥
D
G
?_ ———
| F | | F |
Top Layout Bottom Pattern
Parameter A B C D E F
Value[mm] 1.1 1.0 5.0 3.2 1.0 9.2 4.2
Unit ; mm

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

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

Ver 1.0 (2008.06.04) 14/31 Page
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ACS2450ICAEDT

9. REFLOW PROFILE

9.1 & Zd3HReflow)

2600
20T

---------------------------------------------------------------------------

preheat 130 ~ 180°C

160°C

100°C

peak e

mp 260 £ 5'C

25°C
0'C i
:_ 90 — ] 80 sec -
92 & HY (Y QAFIIE AMEE ER)
ofl E 1 120TC JAPN| Zt 1 60 ~ 300 sec.
CIFE2C : 340CT+5C / Al 2t o2 & F|l 5 sec.

9.3 Recommend PCB Pattern Design
PCB Land Pattern= HIAISt Antennall land Dimension ELCt

e E—

time [ sec]

max 30 sec

—fil) see |

oz J ™M EXl= - 20| 0.1mm Ol 2IZtez =HEtE ez AZECc

0l

PCB Land
Pad

* 8.2 PCB Layout & Soldering Pad Dimension &=2} SYgt
PCB Land PCB Land
Pad Pad
Antenna
9.0
9.2

Ver 1.0 (2008.06.04)
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10. =7| A MEM <>

At s ELEE H[MHZ] X|==[mm]
VSWR 3.0 Max
A W=3.0+0.1 L=9.0+0.1 T=1.2+0.1
2400 2485

1 1.61 1.57 3.03 9.02 1.21
2 1.51 1.72 3.02 9.01 1.22
3 1.60 1.61 3.02 9.02 1.22
4 1.45 1.81 3.01 9.01 1.21
5 1.54 1.65 3.02 8.99 1.24
6 1.64 1.64 3.04 9.00 1.23
7 1.47 1.71 3.01 9.03 1.22
8 1.66 1.55 3.01 9.00 1.23
9 1.43 1.77 3.04 9.02 1.23
10 1.53 1.72 3.03 9.02 1.24
11 1.57 1.66 3.02 9.01 1.21
12 1.72 1.62 3.02 9.00 1.22
13 1.61 1.65 3.04 8.99 1.21
14 1.81 1.83 3.01 9.01 1.23
15 1.65 1.72 3.01 9.01 1.24
16 1.64 1.61 3.02 9.00 1.23
17 1.71 1.86 3.01 9.01 1.22
18 1.55 1.60 3.04 9.00 1.22
19 1.77 1.59 3.03 9.02 1.21
20 1.72 1.82 3.02 9.01 1.21
Min 1.43 1.55 3.01 8.99 1.21
Max 1.81 1.86 3.04 9.03 1.24
X 1.60 1.68 3.02 9.01 1.22
o 0.10 0.09 0.01 0.01 0.01
Cpk 1.91 2.42 2.28 2.79 2.38
s OK OK OK OK OK

Ver 1.0 (2008.06.04) 16/31 Page
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1. M2y BEX

ACS2450ICAEDT

11.1 84 A8
= Al x=dA EHHI|=E
85C+3COIA 1A|1ZH WX|Z
D = Xt
T NESE AEHoIN EH3tcH
2| +85C+3C, 120hr+2hr W X|StCt
-40C+3CTOIA 1AI1ZH XS e -
HN2s3 ANSST MEHOIA Emstct NEZ 4480 E47
X2t x| - 40°C+3C +ohr BbX|SHC} = L=EsHorE.
=24 40C+3C, 120hr+2hr & X| S
&= +85+3C, RH85%0IA 1A|ZH WX|E
=e A2z HEejolAM EHstct
LH &8 x| +85+3C, RH85% ,120hr+2hr XSt}
11.2 8524 , REFLOWAI S
2= = BHY7|Z
X A :40TC+3T/imin < +85CT+3C/1min
254 Al® CYCLE : 32 cycle e )
= MNEZE 4482 EM7H
REHEAIZE © 5min OJ2HUA o urx;ﬁdﬁ
e Pre Heating :200+5C , 30~60 sec = =oeE
eriow o o
Peak Heating : 260 C+5C , 30sec Max
11.3 71AX™ Al
= =z myI|E
HE A ZFOt 1 10~500Hz , 7S X 110 x9.8M(G)
e Sweep time : 15min , X.Y.Z each 5 times
— XA : 152en0| M HEEX|2E 0|25 A= 442 EH7A
L 5tAl 183| XtR:5HeH33]) = TEstofe.
o) [=3
— Xl : 120g+20g E2tAE X|O AL
— HiE : 232|E or HET
*ZE W YSAIES Ev B'd HESH0 MAIE A

11.4 MSL LEVEL Al
1)JEDEC J-STD-020C =

Floor Life Soak Requirements
Time Conditions Time Conditions
1 Unlimited = < 30°C/85%RH 168+5/-0 = < 85C/85%RH
2)Test =74

8= x4 H| 1

- X +85+3C, RH85% 168hr2hr LX|= MNEE 44829 EMTH

oak Requirements .
< Aging20| Reflow AIAl 23] AlA| 2 okzsjoat
17/31 Page
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12. 7|9t &4

12,1 rEILt THE =&

=

QtE|L} TR =

Top Side1 Bottom Side2

1,3
0.3 1 0.5

M~
: g - .
_ (o))
J
O
ip]
B : mm
SXF D+ 0.1mm
12.2 Pin name
Shorting Pad  Input Pad Shorting Pad
Y Y Y 30£0.
LO£00 10201 LO£0. 0000 1.0£0.1
18/31 Page
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123 LOT Hs ®# 7| ¥

8 6 4

» @ ©®
@ Year : 8- 2008 ----
@ Month : 1 - January, 2 - February - 9 - September, A - October, B - November -
@ Date :1-1st,2-2nd ---- A-10th, B - 11th -

12.4 Marking At

Marking View

Illpllt Mark Serial

Year nionth
Date

@ Input Signal

@ Serial

® Year; 1 - 2001, 2 - 2002, ---* 8 - 2008 -*:-

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

12.5 Marking &F

U3 0ty - Y Y3 A8

Ver 1.0 (2008.06.04) 19/31 Page
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ACS2450ICAEDT

Ag Paste

Top-Side View

Botton$ide View
Dielectric
Block

Cutting Cutting
plane - L - plane - W
I *asie
T~
Fowder Poswdler
_'\ ‘f._l____...r""

Ap Pasie

134 N &
T & kS HIZ= AL QIAHTHE AHY
Dielectric Block POWDER =X|
PATTERN Ag Paste CH == Xt QUMM  TYP 104um
PAD Ag paste o ==X} QUMEMA @ Min104n(TYP 16~204M)

Ver 1.0 (2008.06.04)
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14. F2| Atgt
141 2 =
2 H2 unit
g2 -40 ~ +100°C C
Hae -40 ~ + 70T C
142 2= XA TEST =U
= 2 Ho
X2 -75COIM  24A|1ZF HASEE
AI22:
2 +150COlAM 24A|2F HASE
X2 -75COIAM 1000HR XAl MASEt
BHa2c
=2 +85TCOIA 1000HR XAl HAS=E
* DRUHX|A| ZE B2 EXZ g5T0|A 2718
21/31 Page
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15. 2 A

15.1 Carrier/Reel AtY

ACS2450ICAEDT

E= e EOHE BRIl way | EZEY
. H 8
Carrier tape A-PET Typical 10°Q 10V MAX of orztAl
Cover tape PET Typical 10°Q 30V MAX
Reel PS Typical 10°Q 30V MAX -
.03
A
j‘ Do ¢MIN #1.5) Pa: 4 ____I_M I
) %%w@—H—ﬁ?—‘ﬁ—Q)—{D G < S—G—ere o ¢ o)
R e i N mna iR =
= o \ J
G P:5 CENTER "
Input Marking .-~ = N A
e - ,,"’ g C;l |
0 - N
0 - .
inni USER FEEDING
DIRECTION =
3+0.3
AD:3.3
1, 10 spracket hole plich cumulotlive tolerance 0.2
2. Comber not to exceed Imm in 100mm,
3, Ao ond Bo measuwred on o plane Qmm above the hottom of the pocket
4, Ko meosured from o plane on the Inslde kottom of the pocket to the top surface of the carrier.

DKC DWG. Ne. D-1608-023 NAME SPEC.
W +
DIMENSIONAL » le.0=+0.2
UNIT E 1.79+0.1
UNTOLERANCED Vo F .
DIMENSION 0.
Do 1.5+01
CAD FILE NAME 050423 . S
DESIGNED BY K. M Fo 40401
pe 2.0+01
SCALE
ik Ao 3.310.1
e | 5o 93101
CARRIER TAPE e v
3.0%9.0% 1.2P A20.1
T 0.3x0.05
PART. CARRIER TAPE
MATERTAL C-PET
LENGTH 46 BM
COUNT 58505

Ver 1.0 (2008.06.04) 22/31 Page



ACS2450ICAEDT

Sec code :

Quantity ; 5000
T
Lot No : 864

T @DPARTRON

175
12 @
REEL Tygp@ \C‘LOW Size Huko
DIME,NSIDN PS WHTIE P 330 230
Model : ACS2450ICAEDT
L MSL Level 1 ”

Ver 1.0 (2008.06.04)
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15.2 BOX At

Ppareron

%
3
3
M, Material : SK/S/K-B
BOH

| MSL Level 1

Reel AHZ LH & Box ARZI

Ver 1.0 (2008.06.04) 24/31 Page
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FROM
P PARTRON.CO.LTD
el SEKWOO.DONG 228
HWASEONG - 8
v GYEONGGI - DO
N,mf‘“ 445-170:KOREA

CODENO :

2|4 Box AHZ MODEL : ACS2450ICAEDT

TR

QUANTITY : 30000

MODEL : ACS2480ICAEDT :‘ |‘

IR L DATE : 2008/06/04

-QUANTI‘I"{: 000
i @A)
DATE : 884

GOPARTRON (Sl LEVEL 1 CHIP ANT @caceren

CODE NO -

Reel / Li4 Box it 2|4 Box 2t

Ver 1.0 (2008.06.04) 25/31 Page
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16. 2|2 ¥=

M= wel /o HE|HS 7|et a9 a4
IT = =
Issued |  04.04.06 Exe| 2™
CHIP ANTENNA ) PRCP-C001
Revised 05.04.03
FLOW CHART Lolzg| EEEHEE
E AR 33Y Jj=m | =X
Z=H| | 2338 AH|H Hags =AU Za|F7| | 715 Za|gs 22| EHA| Z A Za|F7| =T AFEH
Ml2}al . ~ol *=g EHAX =M Micrometer
N AA N 107 HIE
e Q = HA oxg Ax Network H/LOT | c/sheet =
i X=3c| ) == i e - == -
25w Q 2 Mixer =g Al N2 E=3=IN| - | 7|
A E x| Micrometer | 5/1007H 2 At
CTB'Z- = mayA ?—;“n’:-’ 5.’?:1_X|Ek| IJH_LOT parameter 2 Z} ?:-‘_IlEA‘I e Lot 7|
(2. %12) S AE 2= 18|/¥ | C/SHEET U X Calculated 107H/LOT | Card
o 2l Visual
SETTER M
AN XA X =M -
< 242 2= Cabm 28]/« C/sheet
O PROFILE . 18]/
ESS = o4 Micrometer 207H/LOT
- AALK| =M _
CTQ3%H Zo| b Calipers 207H/LOT | c/sheet | H 7|
(X1) =FL == 24 e
SIDE1 -
2 PATTERNX| =
AG PAD 218 | oiyyy) | AT SR/ maAxEN | o _ ~ K| E A 37| 1o7lsvia | cieheet | Xl
PASTE CTQB® |  screen SNAP ES = s ES 80/ 9| [eEeEt) S
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17. RS YHA

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

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

Test Report No. Fess01LF-CTSGR06-27078 Date: Oesober 27, 2008 Page 1662
To.  IMAJE KOREA CO. LTD
%1202, Daeryung Techno Town 7th
Kasan-dong
Keumchecn-iu
SEOUL
Korea
The following merchandise was submitted and dentfied by the client as :
Commadity + INK-5 1355 biack ink.
5GS File No + GPOB-27074
Received Date : October 20, 2008
Test Performing Date  : Cctober 23, 2008
Test Performed £ SGS Tasting Korea tesid the sampiels) selested by 3pplicant with folowing rsults
Test Results = For further detads, please refer 1o following page(s)
5GS Testing Korea Co. Lid.
Phute Kim
Monet Jeang
Julty Oh T i
Jerry Jung
Mesting Persan Jeft Jang | Chemical Lab Mgr

Test Report NO. Fes0501/LF-CTSGPOG-27074 Date: Ocicber 27_ 2008 Page2ef3
Samphe No. - GPDI-27074.001
Sample Description 2 InK-5135E Back ink(
Styleftem No. S NiA
Heawy Metals
Tost items. Unit Test Method Resulia.
Caamium (Cd) ] S ERA J0558,159€). US EPA §0108(1536). ICF [ NE
ead (P2 TN | U5 EPA J0508(1596). US EPA S010B(1936. ICP s [T
Mercury (4g) g US EFA 3052(1956). LIS E5A £0108(1356), 1CP F) NE
Hexavaent Chromam (C1 V) e S ERA J050A11896). US EPA T126A11952), LV [l [
Elame Betaduty PROVPROES
Test ey unt Test wstnod o Rasults
k] US EPA 35400, GEMS 5 ND
SrroTaopneTy g US EPA 380G, GCMS. ) ND.
Treromasipnenyl mgvg US EPA 3S40C, GOAD s N.D.
Tetratromchiphery! ] US EPA 3540C. GEMS s ND
Pertabrorso ey mgg US EPA 3540C. GCMS g N.D.
Hexspromspren ] US EPA 3540C, GTMS. [] ND.
Heptatromobipheny ] US EPA 3540C, GTMS 5 ND.
mges U3 BPA 35:0C, GEMS 8 NE
Nonacromosipneny ] US EPA 35400, GEMS 3 ND
DETTCTIBErery! gy US EPA 3540C, GTMS 5 NE
MoncoromcdEneTy! emer ] US EPA 3540C, GCMS [] ND.
Diromoapneny emer ] U5 £PA 35400, GENS. s ND
TrEromodiphenyl e ] US 5PA 3540C, GCMS. 5 ND
[ Tetratromogpreny emer gy US EPA 340C. GEMS [] ND.
PermaonmodEniny emer mghg S EPA 3540C, GEMS [ ND
e myss LS EPA 640C, GLME £ NE
| Hepaaromaapnenyt emer mgg U3 BPA M40¢, GEMS s N
Cctabromodiphenys et gy US EPA 3540C, GCMS 5 ND.
g US EPA 340, GCMS £ NE
Decatromoapreny eer gy US EPA 3540C, GEAS. [ ND.
NOTE: 1) N.O. = Mot detected {<MDL)
12) pem = mgrkg
3) MDL = Method Detection Limit
i) - = No reguiation
15) ** = Cualtative analysis (No Unit)
18] Negatve = Undetectable | Positive = Detectabie
Tha Tk Mgt s by e
e ekt . Tha e s
[ ———

SGS

Test Report NO. Fe30S01LF-CTSGPOS-27074 Date: Oclober 27,2008

Picture of Sample as Received:

o Eng v

NOTE: (1) W.D. = Mot detectad (<MOL)

Page 303
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