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HID @ CTQ &S ¥ BEs=X =, Sample M && (P.P)
1. M/HE 0l - 3
2. N&+3A - 4
2.1 MIIH E4
22 )18 E4
2.3 2€ 2 LOT HI
2.4 0t HOIY
3. NEged — 8
3.1 VSWR
3.2 E3Y
4. ZINUMN SFA - 9
5. BEEXA(HDALE — 11
51 €49 25 =2(=2
52PCB ME &A = PN
6. 2= L M - 12
6.1 THE At
6.2 St 32
7. 2 AL - 12
8. T& At - 13
8.1 Carrier tape At
8.2 Z(Reel) At
8.3 &tA X A
8.4 ZZE gt A
9. &2l B3 - 17
10. RSE AN - 18
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1. H/JHE 01

Date Content Page
2011.04.21 ESEEI S|
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2. HI& 3
21 8IE EM
o s = S
1 SET &4 2 2.5:1 @ 2442 + 42 MHz MF210
2 VSWR EV.BEH 2 4.0:1 @ 2442 + 42 MHz EVB
3 JIG &4 2O 3.0:1 @ 2442 + 42 MHz JIG
H XA -5.0
Avg. E1 E A -3.5
E2 XA -3.5
gt = i _ EVB
4 AOIS (dBi) ¥ N
Peak E1 A 1.4
E2 XA~ 1.4
5 SFAHIN & Omni—directional -
6 AU HA =2 50 Q

% BHALOISE Reference Test Board Ml A 2.400~2.490GHz Off O &

Trl 511 Log Mal

5 5. Q00dB; Ref U.Q000B_[FL Del]
MEEA 11 SwR 1.000¢ Ref 1.000 [F1 Del]

11.00

2.4000000 GHz
2.4420000 GHz
3 2.4840000 GHz
=4 2.4420000 GHz

10,00

5. 000

8. 000

7.000

6. 000

5. 000

4. 000

3,000

2,000

[N
1.000p

1 Center 2,442 GHz

IFBW 70 kHz

Span 500 MHz

(SET_MF210 OIA £3&)

AMT-D-059(A4)
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Cor

1 /REF 1

4: 1.3896

CH1 Markers

1: 1.3896

2.45080 GHz

2: 2.8734
2.40000 GHz

3t 1.6875
.488088 GHz
Hld
START ? ASA.AAA ARA MH> = STNP ? ASA.ARA ARA MH>
(E.V. board (id =3H)
P 511 SWR 1.000/ Ref 1.000 [FL Smol
11.00 1
1 2.442000000 GHz  1.2477
7 2.400000500 GHz 1.7544
=3 2.432000000 GHz 1.750%
10.00
9.000
5.000
7.000
&£ .000
£.000
4,000
2.000
2.000
1.000 p = d
1 Center 2,45 GHz IFBIN 70 kHz Span 200 MHz
(=3 XNO0AH &%)
Passband VSWR Passband VSWR Passband VSWR
JIG §4 | 2400MHz | 1.0~2.5 | 2442MHz | 1.0~2.2 | 2484MHz | 1.0~2.5

AMT-D-059(A4)

ZA5 A AMOTECH AMECS /2%
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ey 0
2442.000000 MHz
2
15
-4
10
6
Bl
8
0l
. A0
0. 128
A5 A4
15
6
10 — 15 -18

15

(Radiation Pattern : Set & 0A =3)

Peak Gain 1.16 dBi
Avg.Gain —-2.80 dBi

AMT-D-059(A4) FA3 At AMOTECH AMECS At 2004.12.10(Rev.0)
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22J0|7F SM4 (¥ ¥ %)

1,5CwW>  1,2(H  1,5Cw)  1,2¢HD 0 & = X &
et |t |t |t -— Y = = (mm)
i L(Ot2) 3.0+0.15
— A W (K 2) 1.5+0.1
0 I A H (&01) 1.240.1
- ~ 0.3 Pattern L1 2.0£0.2
o — [ |
o S I |
=
Q] —
Y
Top Side Bottom Side
2329 2 ot EJIH
Model : AMAN 301512 ST 01
@) (2 3) 4)
(1) : AMOTECH ANTENNA
2) & AJIOIZ X M2 X =01)
3 B2&%E, 0) STANDARD Type — ST
(4) 222 Ha (0 : HBM-01)
Lot: XX XX X X XX
1) 2 3) 4) 5)
(1) AH SEAE
2 : AM S8
Q) @ RAE8 0)1:9.5 2:205
(4) : AH SIZE 0ll) A: 542012, B : 542015, C: 903012, D : 903015, E:903040, F: 903045, G:542020

(5 : TYPEE Mo 2 MAPBS

2.4 02 HJI¥

(=]

1)

AMT-D-059(A4) FA3 At AMOTECH AMECS At 2004.12.10(Rev.0)
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NETWORK ANALYZER

S11 0
OO
OOodd
OOdd
= © ©

o
Q

A) RF Cable J}Xl Calibration 2

U]
A

- Center frequency @ ME+Z
- Span : 800MHz

- Number of point : 801

B) RF Cable 2 S&XI1°2 SMA HELHE HAZSHCH,

C) Format 2 VSWR(SWR)Z & & StCt.

D) MARKER1, MARKER2, MARKER3 € &&35t0d VSWR at2 & 0I&HCt
E) MARKER1,2,3 2] VSWR gt0| SPEC € Bt=ot=Xl &QIEHCt

AMT-D-059(A4) FA3 At AMOTECH AMECS At 2004.12.10(Rev.0)



Z—

AMECS

i s s o & PAGE
DIELECTRIC CHIP ANTENNA 9/44

4. =J| M dBA

HEE Dielectric Chip Antenna Aldg= VSWR, Length, Width, Height
ooy AMAI\(I,(?A?:12£?1O?;STO1 NEET
LOT NO Al L X} 2011. 04 .11
VSWR VSWR Length Width Height Pattern
Al mm | @2442- @ 2442 e
42MHz +42MHz (mm) (mm) (mm) (mm)
(2400MHz) | (2484MHz)

SPEC 3.0 : 1 3.0 : 1 3.0 £0.15 | 1.5 £0.10 | 1.2 £0.10 | 2.0 £0.20 (XS &A)
1 1.93 1.65 2.94 1.583 1.18 2.01 OK
2 1.82 1.63 2.96 1.54 1.20 2.08 OK
3 1.63 1.93 2.94 1.51 1.20 2.06 OK
4 1.85 1.66 2.98 1.583 1.19 2.00 OK
5 1.72 1.68 2.95 1.54 1.22 2.01 OK
6 1.82 1.61 2.97 1.583 1.20 2.03 OK
7 1.65 1.89 2.94 1.54 1.19 2.02 OK
8 1.82 1.62 2.94 1.54 1.19 2.04 OK
9 1.85 1.62 2.98 1.583 1.20 2.05 OK
10 1.85 1.98 2.93 1.53 1.23 2.05 OK
11 1.88 1.65 2.96 1.583 1.20 2.04 OK
12 1.82 1.62 2.96 1.54 1.20 2.05 OK
13 1.84 1.64 3.00 1.58 1.21 2.01 OK
14 1.65 2.00 3.00 1.54 1.20 2.02 OK
15 1.62 1.79 2.98 1.53 1.23 2.01 OK
16 1.61 1.95 2.95 1.58 1.22 2.07 OK
17 1.70 1.63 2.98 1.53 1.20 2.02 OK
18 1.74 1.60 2.95 1.58 1.22 2.01 OK
19 1.78 1.65 2.93 1.55 1.19 2.04 OK
20 1.78 1.65 2.94 1.54 1.20 2.09 OK
21 1.73 1.65 2.94 1.58 1.22 2.01 OK
22 1.66 1.90 2.95 1.55 1.19 2.01 OK
23 1.82 1.62 2.97 1.58 1.22 2.06 OK
24 1.76 1.63 3.00 1.54 1.20 2.01 OK
25 1.79 1.65 3.00 1.53 1.20 2.00 OK
26 1.72 1.67 2.98 1.53 1.22 2.04 OK
27 1.75 1.66 3.00 1.54 1.19 2.02 OK
28 1.76 1.67 2.94 1.54 1.21 2.00 OK
29 1.76 1.66 2.98 1.54 1.20 2.04 OK
30 1.62 1.82 3.00 1.53 1.21 2.00 OK
31 1.89 1.64 2.97 1.55 1.20 2.08 OK

AMT-D-059(A4) A3 At AMOTECH AMECS At 2004.12.10(Rev.0)
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32 1.83 1.63 2.98 1.53 1.22 2.00 OK
3 1.78 1.66 2.94 1.53 .21 2.08 OK
34 1.74 1.64 2.96 1.54 .21 2.05 OK
35 1.86 1.60 2.95 1.54 1.20 2.00 OK
36 1.89 1.63 2.94 1.54 1.20 2.01 OK
37 1.82 1.62 2.98 1.54 1.20 2.09 OK
38 1.84 1.64 2.97 1.53 .24 2.04 OK
39 1.82 1.64 2.95 1.53 1.20 2.05 OK
40 1.89 1.62 2.96 1.54 1.20 2.08 OK
41 1.90 1.62 2.98 1.55 1,19 1.98 OK
42 1.76 1.65 3.00 1.54 1.20 2.09 OK
43 1.73 1.63 2.99 1.55 1.20 2.05 OK
44 1.74 1.67 2.98 1.52 .21 2.04 OK
45 1.75 1.62 2.94 1.54 1.20 2.00 OK
46 1.85 1.66 2.96 1.53 .21 2.02 OK
47 1.62 1.96 2.98 1.54 1.23 2.05 OK
48 1.76 1.68 2.98 1.53 1.20 2.06 OK
49 .72 1.63 2.95 1.54 1.19 2.01 OK
50 1.62 1.89 2.97 1.53 1.23 2.00 OK
AVG 1.78 1.69 2.97 1.54 1.21 2.03 -
STDEV 0.09 0.12 0.02 0.01 0.01 0.03 -
Cpk 4.82 3.79 1.80 2.73 2.40 1.95 -
By OK OK OK OK OK OK OK

AMT-D-059(A4) FA3 At AMOTECH AMECS At 2004.12.10(Rev.0)
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Solder paste :  Ag/Sn/Cu:3.0/96.0/0.5

- OHHILIS EA MGIE D] Qo 20 22 Y XAHS XIHO0F 8t
- Reflow soldering =222 YHS X&H30{0F 5tH, Flow soldering 2 ot A= ¢t &Lt
- HIEH Flux 8 AI=205t00F SHCH(ZIOE CI &&F 0.2% 0I2F)
- Reflow cycle &%= 33 OlILiZ oi0F StCF.
52 PCB ME &M =AH (FDAME)
-__h . L L ltem Dimension [mm]
. A 3.0
- 1 @ T B 1.5
N | C 1.0
SNl @ B D 1.0
- @ l E 1.0
. F 0.6
Lo ) - G 0.3
@® feeding
2,3 GND

AMT-D-059(A4) FA3 At AMOTECH AMECS At 2004.12.10(Rev.0)
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6. 2= ¥ WA
6.1 2 A
i} ASHOF WIS A
1 2 H(Bulk) M2ral A
o s TOP
2 Z /I BOTTOM(ZNE) Ag
—— SIDE
6.2 SJI 3|2
- feeding
7. =2 AE
1. BE2EAS -5~40T, HUSE 70 % OILHS CHOIONA 2E2Z0i0F 8L (MSL Level 1)
2. Dielectric Chip Antenna = D21D50HA AZoIHL = E0|LF HAIAN 5 B 829
HHAHOl MEIE 2o £ UL

4. Dielectric Chip Antenna = 6 JH& OILHO A2 {AHO0F otH 6 JHE 0l H &t

BHEAI

5.SMT &/= Il S0 X

Jm

o o

S0 PES

SN S S5 OF

&l

[

StCt.

OIXIXl OtUotE2Z HaZ2=Z 2t=8tLh.

HMEZ ALIE(Ag)Sl BMS THNQl &

S0 M3 Jls =2

AMT-D-059(A4)

Z M35/ \ AMOTECH AMECS /%2

2004.12.10(Rev.0)
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8. EE ALY
8.1 Carrier tape A2
8.1.1 3D
PO 4,00%0,10 P1 4,000,10 P2 2,00%0,10 <& TR

| rh

| ri\ | rh i

Mm/

i

[

=14)

AD

r 1
h

KO

AO 1.70£0.10 E 1.75+£0.10
BO 3.30£0.10 F 5.50+£0.10
KO 1.35+0.10 t 0.30£0.10
00 1.50-0.00,+0.10 W 12.00+0.10
8.1.2 M&E & HEHXE

1) Carrier tape : =0 10""'Q

2) Cover tape : X0 10''Q

3) Reel : zCH 10"'Q

AMT-D-059(A4) FAZ A AMOTECH AMECS AYE 2004.12.10(Rev.0)
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8.2 E(Reel) At

8.2.1 AJI

| tem Spec (mm) | tem Spec (mm)
A 180.00 +0.00/-3.00 W1 13.00+0.50
B 60.00 +1.00/-0.00 w2 15.40+1.00
C 13.20£0.20 - -
8.2.2 ¥ 2= 2 Winding &
i
2
TS
gl T
)} .{_ ‘ " - ..\
prrn A 1"‘ ' i
K | /:?’F-! -“‘.:.:- . .I'.
i U (1 .-'l(" 1 W ] !
' {5 'l Y | ——{ }L—ﬂ |
| k‘r i ! i Top tape |, —4 A ‘“‘j,f_'_ \ |
"/ (e / E:;?ape E\'x .. 5‘5. '/
Bottorn tape P ol propylans) . -\\V:. 2 .-__‘_,- )
i oot T

8.2.3 MZ

1) Plastic reel : GPPS (General Purpose Poly Styrene) resin

AMT-D-059(A4)

Z M35/ \ AMOTECH AMECS /%2

2004.12.10(Rev.0)
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37| : 183 (W) x 70 (D) x 185 (H) (mm)

=2F : 3reel (2,500 ealreel x 3 reel = 7,500 ea)

832 S8 &4

=

371 : 365 (W) x 200 (D) x 200 (H) (mm)

A2 -
ks

5 A" SA(7,500 ea/AE BfAx5 A 8FA = 37500 ea)

Lead Free ct

HE et

L)

Ny
Advanced Materlal On TECHnology 4“’@

E

AMT-D-059(A4)

Al

FA3 At AMOTECH AMECS At 2004.12.10(Rev.0)
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8.3.3 Uig &4

37| :390 (W) x 390 (D) x 280 (H) (mm)
=& 14 A" A (7500eal A gA x14 AF gA = 105,000 ea)
Lead Free ct&!

HZ et '/

AMT-D-059(A4) FA3 At AMOTECH AMECS At 2004.12.10(Rev.0)
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9. &l 3k

X
T HEE ?I; 343 24 4% £0gH/x 23 #o ZQE T H 3
Powder,
Ag Paste,
1 Carrier tape, e
Cover Tape, e ) ) B )
screen,
Reel, Ink
Powder - REE
e FE=H(HBDV 1+) D4 & E, e o
7 12f
, Ag Paste TN oy | 298 #em7 52 220 Belt 252 ie R71EER
. |oweE URSH=THE O —— : :
Carrier tape N 3Ny =®=7)| Dimension
Dimension,
Screen 3TE 87, 30cm &t Tension
A4 7 « T i
87|12 Powdert] 2218 TH5H0] g7, Mtild. cTQ: £7 Size
3 * Powder HE - L0 Ram 2, - -
48 opa MEY HiF X H g, MEF sz
cTa - '
E3
HE|HOIEE, TR
4 2EH O +3 EHHE F2= 5 f5 €XHe HHE, Setting '_;_E' - -
cTQ HE| 0 "am, =g =
Setter
UHE, 5| @017 (Ball Mill7]) &0r A,
5 ES &0 LM DHE 2O B o T FAOp L - -
24 Q b ZH 2AME 229 BurrE HA 270AL RI23L0F 8, AET| q._m;—.ﬁlé
Q14 £, 2144 Gap
* Ag Paste _ Ol M/C, 214 Screen
ol 44 S [a:] == 0 oM A2 - -
6 + Scraen O grey H =E0) Ag B 212 o12f X7, Lupe, AEE Pl A58,
X 2L dX &
A FY LS 23} Sampling 2482 HE g 2
7 ol HE M - -
UM BT NE <> ¢ gHo = Fad ol Network Analyzer g £
esna Ay on
Ql4f HE 2o oz x|oal 517 2 ) T T T B R
8 Qi HE HE Q 248 Ag TSE X 25l 57| Yz EHE HEF sm 2D
o 2% 7E <©> aBEN 94T LEE EN, HE e e - .
s
Carrier tape FIIE A HAL Sorting M/C Frequs?-nc)f,
10 * Cover Tape R HE O, =5 (Metwork Analyzer) Marking, ) i
* Reel, * Ink = vz Taping 2=
_ HE 24,
11 Ant. 24| B Reel Z4A} EW MEE TAM 2oz Carrier tape 9|2 - -
A Network Analyzer, S, VSWR
12 Ant. SR E D Fot HAH HI|E B, 7| HE MEM A Reflow M/C, Push Pull Gage, - AI'EIM - B,
N BLjo] EEHL e
I EY A

AMT-D-059(A4)

Z M35/ \ AMOTECH AMECS /%2

2004.12.10(Rev.0)
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Intertek

TEST REPORT

Applicant  : Amotech Co,, Ltd.

Address  SBL-1Lot, 617, Namchon-dong, Namdonggu,
Incheon, 405-100 Korea
Page: 1 of 5
Report No. RTO9R-54525-002-E Date: Oct. 19, 2009
Sample Description : The following submitted sample(s) said to be:-
Name/Type of Product Dielectric Chip Antenna
Name of Material CeramicdlMMT-20)
Sample ID No : RTO9R-S4525-002
Manufacturer/Vender Amotech Co, Ltd.
Sample received 1 Oct. 14, 2009
Testing Date : Oct. 14, 2009 ~ Oct, 19, 2009
Testing Laboratory Intertek Testing Center
Testing Environment Temperature - (24 £2) T Humidity : ( 60 £ 5 ) % RH.
Test Type : RoHS wet chemical analysis
Test Method(s) Please see the following pagel(s).
Test Result(s) Please see the following page(s)

* Note 1 : The tedt results presented in thes report relate only 1o the object tested

* Note 2 : Thes report shall not be reproduced except in full without the wntten approval of the testing laborabry.

Approved by, Authorized by,
lade Jang / Lab. Technical Manager Bo Park / Lab. General Manager

This Test Repart is issued by the Company subject to its Terms and Canditons of Business printed averleat Atenson is drawn o e limitasors of labdity,

ndemnsfication and pisdictiond issues defined theran. Thes Test Report shall not be reproduced, except in full, without prior written @nsent of he Company.
Intertek Testing Center
Seoul Office :Tel 1 0221091250 Fax : 02-2109-1259 Gumi Office : Tel : 054-462-7647 Fax : 054-462-7657 Web Sie .  wawinteriekco kr

Seoul Lab. : #709, 7FI, Ace Techno TowerV, 197-22, Guro-3Dong, Guro-Gu, Seoud 152-766 Korea  Tel : 02-2109-1260  Fax : 02-2109-1258
Ulsan Lab. : #3402, Yangam-R, Chongryang-Myun, Uju-Gun, Usan 689-865 Korea  Tel : 05225746754 Fax : 052-276-6792

AMT-D-059(A4)

ZA5 A AMOTECH AMECS /2%

2004.12.10(Rev.0)
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Intertek
TEST REPORT

Page: 2 of 5

Report No. RTO9R-54525-002-E Date: Oct. 19, 2009

Sample ID No. RTO9R-S4525-002
Sample Description Dielectric Chip Antenna

Test ltems Unit Test Method MDL Results
Cadmium (Cd) melke With reference to 0.5 N.D.
Lead (Pb) nefkg | C (}f; ﬁ;‘gfg’;;og ol G ND.
Mercury (Hg) I determined by ICP-OES 2 N..
With reference to
: 6 IEC 62321 Edition 1.0 : 2008,
:}'gﬁ:;ﬁ?:;;{ omium (Cr™) mg/ke by alkaljne digestion and 1 N.D,
determined by UV-VIS
Spectrophotometer
Polybrominated Biphenyl (PBBs)
Monobromabiphenyl 5 N.D.
Dibromobipheny 5 N.D.
Tribromobiphenyl 5 N.D,
Tetrabromobipheny Wilth: fefarence 1o 5 N.D.
Pentabromobiphenyl IEC 62321 Edition 1.0 : 2008, 5 ND.
Hexabromobipheny! by solvent extraction and 5 N.D.
Heptabromobiphenyl ) determined by GC/MS 5 N.D,
Octabromobipheny! I 5 N.D.
Nonabromabiphenyl [ 5 N.D.
Decabromabipheny! me/kg 5 N.D.
Polybrominated Diphenyl Ether (PBDEs)
Monobromodiphenyl ether It 5 N.D.
Dibromodiphenyl ether 5 N.D.
Tribromodiphenyl ether 5 N.D.
Tetrabromadipheny ether With reference to 5 N.D.
Pentabromodiphenyl ether IEC 62321 Edition 1.0 : 2008, 5 ND.
Hexabromodipheny! ether by solvent extraction and 5 N.D.
Heptabromodiphenyl ether determined by GC/MS 5 N.D.
Octabromodiphenyl ether 5 N.D.
Nonabromodipheny! ether Il 5 N.D.
Decabromodipheny! ether me/l 5 N.D.

Tested by : Nikkie Lee Peter Kim, Ellen Jung, Jessica Kang
Notes ©  ng/lig = ppm = parts per million
<= Less than

N.D. = Not detected { <MDL)
MDL = Method detection limit

This Test Repart is issued by the Company subject to its Terms and Canditons of Business printed averleat Atenton is drawn © e limitasons of labdity,
ndemndfication and pisdictiond issues defned theran. Thes Test Report shall not be reproduced, except in full, without prioe written @nsent of e Company.

Intertek Testing Center
Seoul Office :Tel 1 0221091250 Fax : 0221091259 Gumi Office : Tl : 054-462-7647 Fax : 054-462-7657 Web Site :  www interiekcokr

Seoul Lab. : #709, 71, Ace Techno TowerV, 197-22, Guro-3Dong, Guro-Gu, Seoud 152-766 Korea  Tel : 02-2109-1260  Fax : 022109-1258
Ulsan Lab. : #3402, Yangam-B, Chongryang-Myun, Uju-Gun, Uisan 689-865 Korea  Tel : 052-2576754  Fax . 052-276-6792

AMT-D-059(A4)

A3\t AMOTECH AMECS At = 2004.12.10(Rev.0)
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Intertek

TEST REPORT

Report No. RTO9R-54525-002-E

Page: 3 of 5
Date: Oct. 19, 2009

Sample 1D No.
Sample Description

RTGIR-S4525-002

Dielectric Chip Antenna

Test Items Lnit Test Method MDL Results
With reference to EN 14582,
Bromine (Br) mg/ks by oxygen combustion with 30 N.D.
bomb and determined by IC
With reference to EN 14582,
Chlorine (C mg/kg by oxygen combustion with 30 N.D.
bomb and determined by IC
Tested by : Nikkie Lee
Notes :  wg/kg = ppm = parts per million

*View of

<= Less than
N.D. = Not detected { <MDL)
MDL = Method detection limit

sample as received -

RTOOR-54525~-002

This Test Report is issued by the Company subject to its Terms and Condifons of Business peinted overleat Atention is drawn 0 the limitasons of lability,
indemnefication and prisdictiond issues defined theran. Thes Test Report shall not be reproduced, except in full, wathout prior wintten @nsent of te Company.

Sequl Office . Tel : 02-2109-1250 Fax : 02-2109-1259 Gumi Office : Tl : 054-462-7647 Fax ; 0544627657 Web Sie

Intertek Testing Center

W intes ek co kr

Seou Lab. : #709, 71, Ace Techno TowerV, 197-22, Guro-3Dong, Guro-Gu, Seoud 152-766 Korea  Tel : 0221091260  Fax : 02-2109-1258

Ulan Lab. : #3402, Yongam-R, Chongryang-Myun, Uu-Gun, Ulsan 689-865 Korea  Tel | 052-2576754

Fax : 052-276-6792
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Intertek

Report No. RTO9R-54525-002-E

TEST REPORT

Page: 4 of 5
Date: Oct. 19, 2009

Sample IC No.
Sample Description

RTO9R-S4525-002
Dielectric Chip Antenna

Flow Chart
(IEC 62321 Editon 1.0 - 2008)

C Receipt )
Sampling/
Gnnding or Cutting
I

!

Pb, Cd, Hg

For different matenal,
digest the sample with
appropriate acid™'

l

Confirm the fested
samples are
totally dissolved

Make up with
delonized water

Analyzed by ICP-OES

Remarks :

*1 : List of appropriate acid :

!

o

Polymers | Elecroncs

Weigh sample and add
alkakne solution

Definite temperature
extraction

!

Cool and fiter
the extract

1

Make up with deronized
water and add diphenyi-
carbazide solution

:

| Analyzed by UV-VIS |

Data

PBBs /PBDEs

Weigh sample
and add organic solvent

Soxhiet extraction
or solvent extraction

Concentrate the extract
and make up with

organic solvent

Analyzed by GC-MS

Material

Acd added for digestion

Polymers

HNO, HCL HFE, H,0,, H,80,

Melaks

HNOy HCL HF

Blectronics

HNO,, HCL H0, HBF,

This Test Report is issued by the Company subject to its Terms and Conditons of Business printed averleal Attention is drawn © e limitasons of lability,
mdemnification and junsdictional issues defined theran This Test Report shall not be reproduced, except in full, without prior wiitten @nsent of he Company.

Intertek Testing Center

Seoul Office ;Tel 1 02-2109-1250 Fax : 02-2109-1259 Gumi Office - Tel ; 054-462-7647 Fax | 054-462-7657 Web Sile ; wwwinteriekcokr
Seoul Lab. : #4709, 7F), Ace Techno TowerV, 197-22, Guro-3Dong, Guro-Gu, Seod 152766 Korea  Tel ; 02-2109-1260  Fax : 02-2109-1258

Ulsan Lab. : #3402, Yangam-R, Changnyang-Myun, Uju-Gun, Usan 689-865 Korea  Tel | 0522576754

Fax - 052-276-6792
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Intertek
TEST REPORT
Page: 5 of 5
Report No, RTO9R-54525-002-E Date: Oct. 19, 2009
Sample ID No. - RTO9R-54525-002

Sample Description  : Dielectric Chip Antenna

Flow Chart (Halogen)

Receipt

!

Sample preparation

i

Sample weighing

B

Bomb preparation

v

Combustion

Cooling, for 1hr

Absocrption solvent
preparation of absorption solution

«

Collection of halides
make up Vel 100mL

'

Analyzed by IC

v

Data

v

Report

**** End of Report *****

Thes Test Report is issued by the Company subject to its Terms and Condgors of Business printed overleat Atenson is drawn o he limitasons of labiity,
indemnefication and prisdictiond issues defined theran. This Test Report shall not be reproduced, except in full, wathout prioe witen mnsent of e Company.

Intertek Testing Center

Seoul Office : Tel : 0221091250 Fax : 02-2109-1259  Guani Office . Tef : 054-462-7647 Fax : 054-462- 7657 Web Site v kr
Seod lab. ; #709, 7FI, Ace Tachno TowerV, 197-22, Guro-3Dong, Gure-Gu, Seoud 152-766 Korea  Tel : 02-2109-1260  Fax : 0221091258
Ulsan Lab. : #3402, Yongam-Ri, Chongryang-Myun, Uu-Gun, Usan 689-865 Korea  Tel : 0522576754  Fax : 052-276-6792
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10.2 S& A AZ(powder)

SGS

Test Report No. Fesoso1iLr-cTsAYAAI0-40920 lssued Date:  December 13,2010 Page 1of3

Tor  AMOTECH CO., LTD.
SBL-1L, 817
Mamchon-dong
Mamdong-gu
INCHEOM 405-100
Korea

The following merchandise was submitted and identified by the client as -

5G5S File No. - AYAATD-40820

Product Name - MMT-20

Item Mo/Part No. - NiA

Received Date - Dec. 08, 2010

Test Period : Dec. 08, 2010 o Dec. 13, 2010

Test Performed : 5G5S Testing Horea tested the sampleis) selected by applicant with following results
Test Results : For further details, please refer to following page(s)

5G35 Testing Korea Co. Ltd.

Timothy Jeon J@%J-
Jinhee Kim "’U’"
Cindy Park

Jerry Jungl Testing Person

Jeff Jang | Chemical Lab Mgr

!
[
;
|
I
|

P iy Gmeat ks e el bee e

R Jras [P —— -
o e e i e L s w1 Fmt e TR e

FOE2 Version3 B5E Testing Kon=a Co., Lid

AMT-D-059(A4) FA3 At AMOTECH AMECS At 2004.12.10(Rev.0)
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SGS

Test Report NO. F630501/LF-CTSAYAA10-40920 |ssued Date: December 13,2010  Page 20f2

Sample No. - AYAA10-40920.001

Sample Description : MMT-20

Item No./Part No. - NA
Test itams Unit Test Method MDL Results
Cadmium (Cd) mgkg Wih reference to IEC 62321:2008, ICP 05 N.D.
Lead (Pb) mgkg With reference to IEC 62321:2008, ICP 5 N.D.
Mercury (Hg) mgkg With reference to IEC 62321:2008, ICP 2 ND.
Hexavalent Chromium (Cr VI) mg'kg With reference to IEC 62321:2008, UV-VIS 1 ND.

Picture of Sample as Received:

NOTE: (1) N.D. = Not detected (<MDL)

(2) mg/kg = ppm

(3) MDL = Method Detection Limit

(4) - = No regulation

(5) ** = Qualitative analysis (No Unit)

(8) * = Boiling-water-extraction:
Negative = Absence of CrVl coating
Positive = Presence of CrVI coating; the detected concentration in boiling-water-extraction
solution is equal or greater than 0.02 mg'kg with 50 cm2 sample surface area.

3 e e

W2 Toe O waley, 2240 togys-dong Dongen-gu Anvperp-el Gysongoi-do Ko 431080
FO52 Verzionz S05 Testing Korea Co.,Lad 1 #52 JOTY 46508 000 1 +13 (TIJS1 4508 050 W Mwww agateh o ke www. be 3 cormigresniat

Marter of e 50E Grous (Zockess Gandode e Sovelarce)

AMT-D-059(A4) A3\t AMOTECH AMECS At = 2004.12.10(Rev.0)
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SGS

Test Report No. Fesoso1LF-CTSAYAA10-40920

Testing Flow Chart for RoHS:Cd/Pb/Hg/Cre+ Testing
Cd/Pb/Hg cr 6+ cr 6+

Issued Date: Decemnber 13, 2010 FPage 3of3

Mechanic_Sample | | Mechanic_Sample | | Mechanic_5ample |

Sample Measurement

Metallic Material |

Sample Measurement

Acid Digestion with
Microwave | Hotplate | |

Sample Measurement

Nonmetallic Material

Spot Test ! Boiling
| Adding Extraction Solution Water Extracticn

Filtration | [

| Heating to 90~35°C Adding 1,5-
for Extraction Diphenylcarbazide
| for Color Development

Residue

| Filtration and pH Adjustment |
Total Digestion |

T
A Red Color Indicates

Adding 1,5-Diphenylcarbazide

| i . . the Presence of Cré+

for Color Development

ICP-AESIAAS |
Confirm
| Uv-Vis with UV-Vis
DATA | |
DATA DATA
The samples were dissolved totally by pre-conditioning method acconding to abowve flow chart for Cd,Pk.Hg.
Section Chief : Gilsae i
o pp v
NOTE: (1) M.D. = Mot detected.(<MDL)
(Z) mg'kg = ppm
(3) MDL = Method Detection Limit
{4 - = Mo regulation
(5) ** = Qualitative analysis (Mo Linit)
(&) * = Boiling-water-sxtraction:
Megative = Absence of Cr\v] coating
Positive = Presence of Crvl coating; the detected concentration in boiling-water-extraction
solution is equal or greater than 0.02 mg'kg with 50 cm2 sample surface area.
e e ' i M ke w2 (ks i il e e L o bt e 8 it F okt e 1 St e Lo o o e i mi i, s ke ke £ n e e &
S it e . et s L . e i b i Ao o i A o o b b ot L. S e o e st R M .

B T N e L T
s St e P S i o 4 et el o g i e e o R s

Si5E Testing Horea Co., Lid | 1+ SEH 000 1 SE0H DD i Perww mgmink o whee b mgm Cormigresnin
AMT-D-059(A4) A3\t AMOTECH AMECS At = 2004.12.10(Rev.0)
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10.3 Ag paste

SGS

Test Report No. Fesoso1FCTSAYAA10-36123 ssued Date:  Ovctober 27, 2010 Page 1cof3

Te:  MICRO M CO., LTD.
Rrré#503, B-dong, Bundangtechnopark
Y atap-dong
Bundamg-gu
GYEONGGI-DO 463-818
Korea

The following merchandise was submitted and identified by the client as -

5G5S File No. : AYAAID-36123

Product Name - PCC1183THV

Item No./Part No. 2 MNA

Received Date - Ot 22, 2010

Test Period - Oct. 25, 2010 o Oct 27, 2010

Test Performed : 5G5 Testing Korea tested the sample(s) selected by applicant with following results
Test Results : For further details, please refer to following pags(s)

Buyer|s) - SAMSUNG

5G5 Testing Korea Co. Ltd.

Timothy Jeon \Lﬁ
Jinhee Kim "U’ -
Cindy Park

Jerry Jung! Testing Person Jeff Jang | Chemical Lab Mgr

Ay e Ve v o ey mw iy amem v P, ey ki of B sl 8 mdem Fm bewhe srmem) e el St brkgs ol P e o 8 smemie iy e s b ieds o] v eftcken 1w Tw Cement wen mmrmin o
T R L L b L L L L ) v —
mrmmwen sl L i o

FOS2 Version3 555 Testing Konsa Co., Lid I O AR D # SEC2 [T 408 00 s eerw i oo e www. ke g cormigresnias

AMT-D-059(A4) FA3 At AMOTECH AMECS At 2004.12.10(Rev.0)
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SGS

Test Report No. FesosoiLF-CcTSAYAAD-36123 lssued Date:  Ovctober 27, 2010 Page 2of 2

Sample No. - AYAATD-36123.001

Sample Description : PCC1183THV

Item No./Part No. : NiA

Comments - Material is Siheer.

Heavy Metals
Teat ltama Unit Test Method MDL Results
Cadmium {Cd) mgkg With reference to IEC £2321:2008, ICP 05 M.D.
Lead (P} mgkg With reference to [EC §2321:2008, ICP 5 M.D.
Merzury (Hg) mgkg With reference to [EC §2321:2008, ICP 2 MD.
Hesxavalent Chromium (Cr V1) mghg With reference to IEC £2321:2008, UV-VIS 1 ND.

Picture of Sample as Received:

NOTE: (1) M.D. = Mot detected.{<MDL)

(2} mgikg = ppm

(3) MDL = Method Detection Limit

{4) - = Mo regulation

(5) ™ = Qualitative analysis (Mo Unit)

(&) * = Boiling-water-sxiraction:
Megative = Absence of Crivl coating
Positive = Presence of Cril coating; the detected concentration in boilimg-water-xtraction
solution is equal or greater than 0.02 mg'kg with 50 cm2 sample surface area.

T el i mmd by B Sy mid e Swewd Coslies o Swvas el el el o rmamd o sl s pyy gmesdees gl geiliynies wed e s Gresl s sipni b Twem ml Codles b Swie Sasesss 8 Ty oy et
Al e b b ik o Y e e rwkr e v P, by bedin o B s 8 wdes b bremle srimem e celeis fm Crvmrs bkl o few of 8 s ol e s90e be s o] et efcken § e Tw e s swermis 5
bl T wed B s s e e i e n by e w8 At w0 g e e i dee, T b e b ki) me e L e e e e o By Sy S ksl sleie Gegey @ alalie f bn v 4
P

o ey 182 e

7, Tow O wmlbey, S50, Hogye-eng, Dengas—pu, Ampusg-l, Gysongghda, Kor £31-80
FOE2 Version SHE Testing Homea Co, L 1 O R 0§ SEC2 [T 408 050 e feeww agaiih oo, ke wes. b mgm. cormigresniss

Marter of Be 508 Group (Sockess Gendrele 5 Soresilisros )

AMT-D-059(A4) A3\t AMOTECH AMECS At = 2004.12.10(Rev.0)
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SGS

Test Report NoO. Fesost1iLF-CTSAYAAID-36123

Cd/Pb/Hg

Iszsued Date:

October 27, 2010

Page 3 of 3

Testing Flow Chart for RoHS:Cd/Pb/Hg/Cre+ Testing

cr b+

Mechanic_Sample

Mechanic_Sample

Sample Measurement

Sample Measurement

Acid Digestion with
Microwawe | Hotplate

Nonmetallic Material

Adding Extraction Solution

Filtration

Heating to 90~35°C

Residue

for Extraction

Taotal Digestion

Filtration and pH Adjustment

Adding 1,5-Diphenylcarbazide

ICP-AES/AAS

for Color Development

DATA

Uv-Vis

DATA

Cr 6+

| Mechanic_Sample

Sample Measurement

Metallic Material |

Spot Test ! Boiling
Water Extraction
Adding 1,5-
Diphenylcarbazide
for Color Development

T
A Red Color Indicates
the Presence of Cré+

Confirm
with UV-Vis

DATA

The samples were dissoheed totally by pre-conditioning method according to above flow chart for Cd,Pb.Hg.

Section Chief : Gilsas ¥i

MOTE:
(2) mg'kg = ppm

o e

{1) M.0. = Mot detected.(<MDL)

{3} MDL = Method Detection Limit

4] - = Mo regulation

(5] ** = Qualitative analysis (Mo Unit)

(&) * = Boiling-water-extraction:
Megative = Absence of Crivl coating
Positive = Presence of Cril coating; the detected concentration in boiling-water-sxtraction
solution is equal or greater than 0.02 mg'kg with 50 cm2 sample surface area.

T e ' el oy B Sy i e i T Gl o S il ] ekt o i o samaie w m b e i T u b i Cosrm &

Al e P ey of Y ol w0 Ay e re] P, ey bein o b el 8 e b e s e st St ks o) o e o i i a5 b s o] v esken §un Tw G wr ewame a
T = e g m kg i b ey b T s e b ki) me v L e e sl mpen o By S S ko sl gy o Selaike o bu a4
mrmmwen b b moamwn - o

e e T e

AMT-D-059(A4)
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10.4 ink

Intertek

TEST REPORT

Applicant - Markemdmaje Co., LTD.

Address : R=1301, Daeryung Technotown 7" 4891, Gazan-dong. Gumcheon-gu.
Seoul, Korea
Page: 1 of 7
Report Mo, RT10R-51957-002-E-RA Diate: May 19, 2010
Sample Desaiption : The following submitted sampleds) said to be--
Mame/Type of Product : 5157E black ink
Sampl= 1D Ma. - RT10R-51957-002
ManufacturerNVender : Markermn-Admaje Co., LTD.
Sample received s May 10, 2010
Testing Drap= s May 10, 2010 ~ May 19. 2010
Testing Laboratory - Intertek Testing Center
Testimg Environment cTemperatupe - (2422 ) T, Humidity - { 60 =5 )% RH.
Test Method(s) : Please see the following pagels).
Test Resultis) : Please see the following pagels).

* Motz 1 : The test resils pressntad in this report relate only to the obedt tested.
* Mot 2 : Thizs report shell not be reproduoed except in full witholnt the written approvel of the besting lsbomtony

Approved by, Authorized by,
Jade Jang / Lab. Technical Manager Bo Park f Lab. General Manager

Thi Test Report & ssued by the Company subjed o s Terms and Conditions of Business primisd overlesl Attention & drawn to the bmissons of labiley,
indemnification and punsdcnonsl ssves defined theren. This Test Repont shall not be reproduced, except in full, vithowt pror wiitten cordent of the Compary

Intert=k Testing Servicss Korea Ltd.
Sepul Office: Td | (2-6020-9500  Fax . 02-3409-0025 Desgu Office - Ted | 053-600-B647 Fax | 053-600-B545  Web Sie | wew Interiek oo ke

Seoul Lab. Address | 1/F, A-qu Digital Tower, $284-56, Seongsu 2-g4, Seongdong-Gu, Seoul, 133-833 Kores
Lizan Lab. Address | $340-2, Yongam-Ri, Chongryang-Myun, Ulp-Gun, Ulsen 689-B45 Kores

AMT-D-059(A4) FA3 At AMOTECH AMECS At 2004.12.10(Rev.0)
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Intertek

TEST REPORT

Report Mo. RT10R-51937-002-E-RA

Page: 2 of 7

Dratz: May 19, 2010

Sepul Office: T

Sampls D Mo, - RT10R-51957-002
Sample Desaiption - 3157E black ink
Test ltemis Linit Test Method — DL Bsults
With reference to U5 EPA
Cadmium (Cdb ) 3052, by add digestion and 05 ML
detemmined by ICP-OES
With referencs to U5 EPA
Lead (Pbd melkE 3052, by add digestion and 5 M.
det=mmined by ICP-OES
With reference to US EPA
Mercury (Hg) ) 3052, by add digestion and 2 ML
det=mmined by [CP-OES
With reference to
. & o 115 EPA 30604 and
Hexavalznt Chromium Cr ™) nefky determined by UVVIS 1 M.D.
Specrophotometer
Polybrominat=d Biphenyl (PEB:)
Monobromobiphenyd ) 5 ML
Dibromobiphenyl meikE 5 M.,
Tribromebiphenyl rzlkg 5 M.
Tema bru:.\mnbi!:\h-:nﬂ zglbie With reference to US EPA 5 M.
Pentabromobiphenyl me/ke | 3540C by solvent exiraction 5 MND.
Hexabromobiphenyl meike and determined by GC/MS 5 MO
Heptabromobiphenyl mefkg 5 ML
Crctabromobiphenyl melki 5 MDD,
Monabromebiphenyl rslkE 5 M.D.
Decabromobiphenyl m=lki 5 M.,
Palybrominated Diphenyl Ether PEDES)
Monobromodiphenyd ether me/kE 5 ML
Dibromodiphenyl sther | 5 M.D.
Tribromodiphenyl ether 5 M.,
Tetrabromodiphe=ny =ther W f s £, 5 M.D.
" ith reference to US EPA -
E'cntnbromdllphcnyl stner 3540C, by sohvent extraction ? D,
cxnbrom-:-dl?hcnyl ether and determined by GE/MS 5 M.,
Heptabromodiphenyl sther 5 M.,
Cctabromodiphenyl ether 5 M.,
Monabromediphenyl =ther 5 M.D.
Deecabromodiphenyl ether ) 5 ML

Tested by : Mikkiz Lee, Peter Kim, Bllen Jung, Jessica Kang

Motes :  me/kg = ppm = parts per
< = Less than

millicn

M. = Mot detacted ( <MDL)
MDL = Method detection limit

Intertek Testing Services Korea Ltd.

OZ-6090-0500  Fax - 02-3409-0026 Deegu Offece - Tel © 053-600-B647
Seoul Lab. Address . 1/F, A-u Dwgital Tower, $#284-56, Seongsu 2-ga, Seongdong-Gu, Seoul, 133-833 Kores

Fax . 053-600-B643

Lizam Lab. Address | $340-2, Yongam-Ri, Changryang-Myun, Ulpa-Gun, Ulsen 685-845 Kores

Web Site | vew Intertek oo e

Thi Test Report & issued by the Company subjedt o s Terms and Conditions of Business primied overles Anention & drawn b the bmitasons of labiley,
indemnification and punsdicsonsl s defined therein. This Test Report shall not be reproduced, sxcept in full, withowt prior witten corsent of the Comparny

AMT-D-059(A4)
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Intertek

TEST REPORT

Report Mo. RT10R-51957-002-E-RA

Page: 3 of 7
Dhate: May 19. 2010

Sample 10 Mo. : RT10R-51957-002
Sample Desciption © 3157E black ink
Test ltems Linit Test Mcthgd MDL Resllts
With refersnce to EM 14582,
Eromine Er} ek by oxyosn combUston with 30 M.
bomb and determined by IC
With refersnce to EM 14582,
Chlorine (I msikg by cotygen comblision with 30 M.D.
bomb and determined by IC
Phthalates
. With reference to US EPA
%ELFI,,JWI Phithalate ek BOE1A, by sobvent extraction 50 M.
and determined by GOMS
. With reference to US EPA
2
%kﬂylhuw phthalate ek BOE1A, by sobvent extraction 50 M.
and determined by GOMS
) With reference to US EPA
[DDITI\IW-S;?H phthalate ek BOE1A, by sobvent extraction 50 M.
and determined by GOMS
- With referencs to US EPA
[Dd;ﬁgfwl phthalate ek BOE1A, by sobvent extraction 100 M.
and determined by GOMS
- With referencs to US EPA
[Dd;gpd’]“ﬂ phthalate ek BOE1A, by sobvent extraction 100 M.
and determined by GOMS
With referencs to US EPA
[Eé:g;fd butyl phthalate ek BOE1A, by sobvent extraction 50 M.
and determined by GOMS

Testzd by - Mikkie Le= Ell=n Jung, David Kwon

Motes : me'kg =ppm=

<= Less than

parts per million

MDD, = Mot datected { <MDL )
MDL = Method detaction lmit

ThiE Test Repor i issued by the Company subject o i Terms and Conditions. of Business primed overlesf Atention & drawn to the mitssons of liabiliy,
indemnification and unsdcsonsl s defined therein. This Test Repon shall not be reproduced, except in full, withowt prior witten corsent of the Company

Sepul Office: Tel @ (2-6090-9500  Fax - 02-3409-0026 Daegu Office - Tel | 053-600-B647
Seoul Lab. Address

Intert=k Testing Services Korea Ltd.

Fix © (53-600-5645
1/F, A-u Drgital Tower, $284-56, Seongsu 2-g4, Seongdong-Gu, Seoul, 133-833 Kores

Lizan Lab. Address | #340-2, Yongam-Ri, Chongryang-Myun, Ul-Gun, Ulsen 689-B45 Kones

Wieh Site | www Indertek oo ke

AMT-D-059(A4)

ZA5 A AMOTECH AMECS /2%

2004.12.10(Rev.0)
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Intertek
TEST REPORT
Page: 4 of 7

Report No. RT10R-51957-002-E-RA Date: May 19, 2010

Sample ID No. : RT10R51957-002
Sample Desqaription  : 5157E black ink

* View of sample as received:-

RT10R-S1957-002

This Test Report i ssued by the Company sulyed o its Terms and Conditions of Business prnted overlesi Attention & drawn to the kmessons of labiiey,
indemnification and punscsonyd ssues defined theren. This Test Report stull not be reproduced, except in full, without poor written corsent of the Company

Intertek Testing Services Korea Ltd.
Secul Office: Td ; 02-6090-9500 Fax - 02-3409-0026 Dasgu Office - Tel | 053-600-8647 Fax . 053-600-8545 Wb Site - waw Intentek co ke

Seoud Lab. Address - 1/F, Aqu Digital Tower, $284-56, Seongsu 2-6a, Seongdong-Gu, Seoul, 133-833 Kores
Lisan Lab. Address | #340-2, Yongam-Ri, Chongryang-Myun, Ulp-Gun, Ulsen 689-865 Kores

AMT-D-059(A4)

A3\t AMOTECH AMECS At = 2004.12.10(Rev.0)
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Intertek
TEST REPORT

Page: 5 of 7

Report Mo, RT10R-51957-002-E-RA Dist=: May 19 2000

Sample I Ma. : RT10R-51957-002
Sample Desaiption - 3157E black ink
Flow Chart
{ EPA 3052 for Cd, Ph, Hg/ EPA 30804 for O/ EPA 3540C for PEB/PEDE)
Repaipt
S'-J'I'F B THEL re ik
NO Pl Cd, Hg o PEAFPEDE

|

Add digestan salulion

) o MaCikiba0) Senbed @xiraction wiih
Wlirrrmmue digealine phasphale bulfer -
with HNCa! HCMY HF (KAHP OO, oluene more than 10hes
. Mgk

} !

Fiealing BEC and atiring
for B0 mrirules

S ) l
‘Q@ | Coal, Slle digestals | | pnslyzed by GOMS
e

Comcinlracian

thraugh filler paper

4
‘ihile atirring, adjust Sllrate o T
YES approprate fral p by wrrang e calisation
dropraise acdisan af w%f YES
MM
Analyzed by [CPIOES Analyzed by UNVIS MO

l'\_ Reparl

** Remarks : The samples were dissolved tofally by pre-conditioning methoed according to above flow chart

This Test Repont & isved by the Company subjedt o its Terms and Conditions of Business printsd owerlesi Attention & drawn to the bmitssons of labiliey,
indemnification and prsdicsonsl mies defined thersin. This Test Report shall not be reproduced, sxcept in full, withowt prior written corsent of the Companry

Intertek Testimg Services Korea Ltd.

Sepul Offce: Ted | 03-5090-9500 Fax - 02-3409-0026 Desgu Office - Tel : 053-600-8647 Fax | 053-500-B545
Seoul Lab. Address | 1F, A-u Digital Tower, $284-56, Seongiu 244, Seongdong-Gu, Seoul, 133-833 Kores
Uiz Lab Address | $340-2, Yangam-Ri, Changryang-Myun, Ulju-Gun, Ulien $85-BE65 Kores
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Intertek
TEST REPORT
Page: 6 of 7

Report Mo, RT10R-51957-002-E-RA Drate: May 19, 20010

Sample 1D Mo - RT10R-51957-002
Sample Desqiption  : 5157E black ink

Flow Chart (Halogen)

C Recsipt )

!

< Sample preparation >

}

Sample weighing

!

Bomb preparation

¥

Combustion

Cooling, for 1hr
¥

Ab=orption solvent
preparation of absorption solution

&
Collection of halides
make up Vol. 100mL

!

Analyzed by IC

!

Data

Report

Thie Test Report & issued by the Company subject o i Terms and Conditions of Business primed overlest Attention & drawn to the bmitssons of liability,
indemnihcaton and unsdaBons s defined thérern. The Test Repont dhall nof be reproduced, except in full, withowt poor wnttén corient of the Company

Intertek Testing Services Kores Ltd.

Sepul Office: Tel : 02-600-9500 Fax . 02-3409-0026 Deegu Office . Tel | 053-600-B5647 Fax | 053-600-B645  Web Site - wewIntenek ook

Seoul Lab Address | 1/F, A-u Digital Tower, $284-56, Seongsu 244, Seongdong-Gu, Seoul, 133-83% Kores
Lizan Lab Address © $340-2, Yongam-Ri, Changryang-Myun, Ulp-Gun, Ulsen &85-845 Kores
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Intertek
TEST REPORT
Page: 7 of 7

Feport Mo. RT10R-51957-002-E-RA Drate: May 19 2010

Sample D Ma. - RT10R-519572002
Sample Desaiption - 5157E black ink

I Flow Chart (Phthalates) l|
( Receipt )
< Sample preparation

‘

Extraction

!

Concentration

!

Cleanup

!

Concentration

!

Analyzed by GC-MS

/ Data /
e

= End of Report **

ThiE Test Repon & isued by the Company subject to i Terms and Conditions of Business primsd overles] Attention & drawn o the imitssons of liabiliy,
indemnification and punsdaonsl s defined theren. Thi Test Report shall not be reproduced, except in full, without prior ventten coreent of the Comparny

Imtert=k Testing Services Kores Led.
Sepul Office: Tel | 02-6090-9500  Fax . 02-3409-0026 Dwegu Office . Tl | 055-600-8647 Fax | 053-G00-8643 Wb Site . waw Intertek oo ke

Sepul Lab Address | 1JF, A-ju Digital Tower, $384-56, Ssangiu 294, Seongdong-Gu, Seoul, 133-833 Kores
Lisan Lab. Address | #340-2, Yongam-Ri, Changryang-fyun, Ulp-Gun, Ulsen 685845 Kores
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SGS

Test Report No. FesosoiLF-cTSAYAA10-00826 lssued Date:  January 14, 2010 Fage 1of4

To:  WOOMNGJIN CHEMICAL CO., LTD
58
Simjecnji-dong
Amseong-city
GYEONGGI-DO
Korea

The following merchandise was submitted and identified by the client as -

5G5S File No. - AYAA1D-D0828

Product Name - APET Product

tem MoPart No. - NEA

Received Date - January 11, 2010

Test Performing Date - January 12, 2010

Test Performed : BG5S Testing Korea tested the samples) selected by applicant with following results
Test Results : For further details, please refer to following page(s)

Buyer(s) SAMSUNG ELECTRONICS

5G5S Testing Korea Co. Ltd.

Pluto Kim \Lﬁ _
Cindy Park/ Testing Person G'U_ -

Jeff Jang | Chemical Lab Mgr
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oy G P e wed B e e el s g b ek b mswisey 8 P G e kg s b e Sl T dsewd mesd b
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SGS

Test Report No. Fesos01iLF-CTSAYAA10-00826 lesued Date:  January 14, 2010 Fage 2 of 4

Sample No. . AYAA10-00826.001

Sample Description - APET Product

Item MoPart Mo. - NiA

Heavy Metals
Teat lama unit Test Method MDL Resulta
Cadmium {Cd) mykg ‘With reference to |IEC §2321:2008, ICP 05 M.D
Lead (Pt} mg'kg ‘With reference to |IEC §2321:2008, ICP 5 M.D
Mercury (Ha) mghg Wih reference to IEC 62321:2008, ICP 3 ND
Hexawatent Chromium (Cr V) mg'kg With reference to IEC 82321:2008, UN-IS 1 N.D

Flame RetardantsPBEBs/IPBDEs

Teat ltama Unit Teat Mathod MDL Results
Monobrornobiphenyl mgkg With reference to IEC 82321:2008, GC-MS 5 MN.D
Dibromobipheryd mgkg With reference to IEC 62321:2008, GC-MS 5 M.D
Tribromobiphenyl mgkg With reference to IEC 62321:2008, GC-MS 5 M.D
Tetrabromabipheny mgkg With reference to IEC 82321:2008, GC-MS g M.D
Pentabromobiphenyl mg'kg With reference to IEC 62321:2008, GC-MS 5 M.D
Hexabromobiphenyl mgkg With reference to IEC 82321:2008, GC-MS 5 M.D
Heptabromobiphenyl mgkg With reference to IEC 62321:2008, GC-MS 5 M.D
Cictabromobipheny! mg'kg With refierence to IEC 82321:2008. GC-MS 5 M.D
Menabromobiphenyl mgkg With reference to IEC 62321:2008, GC-MS 5 M.D
Decabromobiphenyl mg'kg With reference to IEC 82321:2008, GC-MS 5 M.D
Maonobromodiphemyl ether mgkg With reference to IEC B2321:2008, GC-MS g M.D
Dibromodipheny ether mgkg With reference to IEC 62321:2008, GC-MS 5 M.D
Tribromodiphenyl sther mgkg With reference to IEC 62321:2008, GC-MS 5 M.D
Tetrabromodiphenyl ther mgkg With reference to IEC 62321:2008, GC-MS 5 M.D
Pentabromodiphenyd ether mgkg With reference to IEC 82321:2008, GC-MS 5 N.D
Hexabromodiphenyl ether mgkg With reference to IEC 62321:2008, GC-MS 5 M.D
Heptabromodiphenyl ether mgkg With reference to IEC 62321:2008, GC-MS 5 M.D
Cictabromodiphenyl ether mgkg With reference to IEC 62321:2008, GC-MS 5 M.D
Menabrorncdiphenyl ether mgkg With reference to IEC 82321:2008, GC-MS 5 N.D
Decabromodiphenyl ether mgkg With reference to IEC 62321:2008, GC-MS & M.D

NOTE: (1) M.D. = Mot detected (<MDL)

(2} mgfkg = ppm

{3) MDL = Method Detection Limit

4} - = Mo regulation

(5) ™ = Qualitative analysis (Mo Uinit)

(@) * = Boiling-water-exiraction:
Megative = Absence of Crvl coating
Positive = Presence of Crv] coating; the detected concentration in boilimng-water-extraction
solution is equal or greater than 0.02 mg'kg with 50 cm2 sample surface area.

T demaed B ey wid S Gl o Sarin el el el o il o e o e g e, el arslbaniie e e i e e, mipni b Cwem wd Sl b Wi S 8 rn g o it
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W G wed B e e e s i b Gwmade e sewiey s B g m kg sl B ek Sssemis T dssewd mesd e mrskesl sl b b S phe el s F bn Cowm Sy swduiel smse, gy =
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SGS

Test Report No. FessouLrFcTsAvAA10-00826 lesued Date:  January 14, 2010 Page 2 of 4

Picture of 5ample as Received:

MOTE: (1) M.D. = Mot detected.(<MDL}

(Z) mglkg = ppm

{3) MDL = Method Detection Limit

{4} - = Mo regulation

(5) ™ = Qualitathve analysis (Mo Unit)

(&) * = Boiling-water-sxiraction:
MNegative = Absence of Crv] coating
Positive = Presence of Crivl coating; the detected concentration in boiling-water-extraction
solution is equal or greater than 0.02 mg'kg with 50 cmn2 sample surface area.

T e i e by B Sy wdied o s sl of S kel e ki o cmd o b 8 e e el aeilrndie e i i el s i b Twem el Colrs b Bk Sosew 8 rn g i
Al 3 e i b g o iy xmeilemlins el b, i dali F dey Frii o 1t s i mivamd Tl i oria e wimin fn Citmit g o Fm e o e iy wel il e el ey ewahen o —
Crmermiiy B . e wd B e i i b b b ekt w1 P g m ik i B e Sspmis Tia s e b mrsiam maspd o G s g wlm s f b G Sy sl b, Sy
e A
TIZ Tew O wabey, 8550, Hogys-dong, Donges-gu, Anmsgsl, Syscnggi-do, Kome 431080
=057 Veriond S35 Testing Korea Co.,Lid, I IR B (N0 P SEC [ O S0 hip e sk I b wess b Mg o migres g
I Memzer o Fe 558 Group (Sockiih Gerndmle 28 Sunsileros:)
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SGS

Test Report No. Fes0s01LF-CTSAYAA10-00826

lssued Date:  January 14, 2010

Page 4 of 4

Testing Flow Chart for RoHS:Cd/Pb/Hg/Cr* /PBBs&PBDEs Testing

Cd/Pb/Hg

PEBs/PBDES

cr &+

cr 6+

Mechanic_Sample

Mechanic_Sample

Mechanic_Sample

Mechanic_Sample

Sample Measurement

Sample Measurement

Sample Measurement

Sample Measurement

Acid Digestion with
Microwave/Hotplate

Solvent Extraction
of the Sample

Nonmetallic Material

Metallic Material

Filtration

Clean-up with Florisil
Colummn

Adding Extraction Sclution

Residue

Spot Test ! Boiling
Water Extraction

Concentration/Dilution
of Extraction Solution

Heating to 90~85°C
for Extraction

Total Digestion

Filtration and pH Adjustment

Adding 1,5-
Diphenylcarbazide
for Color Development

Filtration | A Red Color Indicates
| | Adding 1,5-Diphenylcarbazide the Presence of Cré+
for Color Development |
ICP-AES/AAS OIS '
| Confirm
| | UV-Vis with UV-Vis
DATA DATA | |
DATA DATA

The samples were dissolved totally by pre-conditioning method according to abowe fiow chart for Cd,Pb,Hg.

Operator Clami Yeom

Section Chief  Jeff Jang
N El"rd LR}
MOTE: (1) N.D. = Mot detected {<MDL}
(2Z) mg'kg = ppm
(3) MDL = Method Detection Limit
4) - = Mo regulation
(5) ™ = Qualitative analysis (Mo Unit)
(&) * = Boiling-water-extraction:
Megative = Absence of Crvl coating
Positive = Presence of Crl coating; the detected concentration in boilimg-water-extraction
solution is equal or greater than 0.02 mg'kg with 50 cm2 sample surface area.

rimewy i
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Test Report No. resosoiLF-cTsAvAAIS-21421 ssued Dats:  July 28, 2000 Fage 10f5

To:  CHEMTECH SOLUTION CO., LTD
#540-13, Goryurn-i
Chumngbuk-nmyun
Pyungtack-city
GYEOMNGGI-DO
Korea

The following merchandise was submitted and identified by the client as :

Product Name - CTS COVER TAPE(antistatic)
5G5 File No. - AYAADD-21421
Received Date - WJuly 23, 2008

Test Performing Date - July 24, 2000

Test Performed : 3G5 Testing Korea tested the sample(s) selected by applicant with following results
Test Results : For further details, please refer to following page(s)
Buyer(s) 1 SAMSUMNG, LG

5G5S Testing Korea Co. Ltd.

Pluto Kim J ” :
Cindy Park P-"E l
Jinee Songl Testing Person

Jeff Jang | Chemical Lab Mgr

T et i mmd by B Sy i e s Coslies o S el sl el o el o s 8 pry gmesdees gel glenies wed b s Geesl dssnn aipni b Teem sl
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e o e e 1 =l B —— o b

B T T B e e

e — S Testing Koma Co, L6 T e L T rapus vt p——————

AMT-D-059(A4) FA3 At AMOTECH AMECS At 2004.12.10(Rev.0)



i s s o & PAGE

Z—
~ AMECS DIELECTRIC CHIP ANTENNA 41/44

SGS

Test Report No. rFesosotF-cTsAYAAIS-21521 Issued Date:  July 28, 2008 Page 2 of §

Sample No. - AYAADB-21421.001

Sample Description : CTS COVER TAPE(antistatic)

ltem MoPart No. : CTS COVER TAPE(antistatic)

Comments : Materials are multilayer filrm+adhesive.

Heavy Metals
Teat ams Unit Tesat Method MDL Reaults
Cadmium {Cd) mglkg With reference to [EC §2321:2008, ICP 0.5 M.D
Lead (Ph) mgkg With reference to [EC §2321:2008, ICP 5 M.O
Mercury (Hg) migkg With reference to [EC §2321:2008, ICP 2 MO
Hexavalent Chromium (Cr V) mglkg With reference to IEC 82321:2008, UV-V1S 1 M.O

Flame Retardants-PEBs/IPBDES
Teat ams Unit Tesat Method MDL Reaults
Monobromobiphenyl mg'kg With reference to IEC 82321:2008, GC-MS ] M.D
Dibromobiphenyl mglkg With reference to IEC 82321:2008, GC-MS ] M.D
Tribromabipheny mg'kg With reference to IEC 82321:2008, GC-MS 5 M.D
Tetrabromobiphenyl mglkg With reference to IEC 82321:2008, GC-MS 5 M.O
Pentabromobiphenyl mg'kg With reference to IEC 82321:2009, GC-MS 5 M.D
Hexabromobiphenyl mglkg With reference to IEC 82321:2008, GC-MS 5 M.O
Heptabromobiphenyl mg'kg With reference to IEC 82321:2009, GC-MS 5 M.D
Octabromobipheny migkg With reference to IEC 82321:2008, GC-MS 5 MO
Nonabromobiphenyl mglkg With reference to IEC 82321:2008, GC-MS 5 M.O
Drecabromobiphenyl mglkg With reference to IEC 82321:2008, GC-MS 5 M.O
Monobromodiphenyl ether mglkg With reference to IEC 82321:2008, GC-MS 5 M.O
Dibromodiphenyl ether mglkg With reference to IEC 82321:2008, GC-MS ] M.D
Tribromodiphenyl ether mglkg With reference to IEC 82321:2008, GC-MS 5 M.O
Tetrabromodiphenyl ether mglkg With reference to IEC 82321:2008, GC-MS ] M.D
Pentabromodiphenyl ether mgkg With reference to IEC 82321:2008, GC-MS 5 M.O
Hexabromodiphenyl ether mglkg With reference to IEC 82321:2008, GC-MS ] M.D
Heptabromodiphenyl ether mglkg With reference to IEC 82321:2008, GC-MS 5 M.O
Octabromodipheny ether migkg With reference to IEC 82321:2008, GC-MS 5 MO
Nonabromodiphenyl ether mglkg With reference to IEC 82321:2008, GC-MS 5 M.O
Decabromodiphenyl ether mglkg With reference to IEC 82321:2008, GC-MS 5 M.O

NOTE: (1) N.D. = Mot detected.(<MDL)

(2} mgkg = ppm

(3) MDL = Method Detection Limit

{4) - = Mo regulation

(5] ™ = Qualitative analysis (Mo Unit)

(&) * = Boiling-water-extraction:
Megative = Absence of Crl coating
Positive = Presence of Cril coating; the detected concentration in boiling-water-extraction
solution is equal or greater than 0.02 mg'kg with 50 cm2 sample surface area.
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SGS

Test Report No. Fs30501/LF-CTSAYAAQS-21421 Issued Date:  July 28, 2009 Page30f5
Sample No. . AYAADS-21421.001
Sample Description - CTS COVER TAPE(antistatic)

: CTS COVER TAPE(antistatic)

Unit Test Msthod MDL Results
mg/kg With reference to ASTM D 7258-08, IC 30 N.D.
Chiorine{CI) mg'kg With reference to ASTM D 7358-08, IC 30 61

Picture of Sample as Received:

NOTE: (1) N.D. = Not detected.(<MDL)

(2) mg'kg = ppm

(3) MDL = Method Detection Limit

(4) - = No regulation

(5) ** = Qualitative analysis (No Unit)

(8) * = Boiling-water-extraction:
Negative = Absence of CrVI coating
Positive = Presence of CrVI coating: the detected concentration in boiling-water-extraction
solution is equal or greater than 0.02 mg/kg with 50 cm2 sample surface area.
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SGS

Test Report No. resosiiF-cTsavasns-21421

Issued Date:  July 28, 2008 Page 4 of 5
Testing Flow Chart for RoHS:Cd/Pb/Hg/Cr*/PBBs&PBDEs Testing
Cd/Pb/Hg PBBs/PBDEs Cr B+ cr 5+

Mechanic_Sample

Mechanic_Sample Mechanic_Sample Mechanic_Sample

t
Sample Measurement Sample Measurement Sample Measurement Sample Measurement

Solvent Extraction Nonmetallic Material

Acid Digestion with

Metallic Material
Microwave/Hotplate of the Sample | |
| | _ _ - Spot Test [ Boiling
Clean-up with Florisil Adding Extraction Solution Water Extraction
Filtration Column | [
| | Heating to 90~95°C Adding 1,5-
Residue Concentration/Dilution for Extraction Diphenylcarbazide
| of Extraction Solution |

for Color Develepment

Total Digestion |

Filtration and pH Adjustment
{If necessary)

Filtration | A Red Color Indicates
T
| | Adding 1,5-Diphenylcarbazide the Presence of Cré+
for Color Development |
ICP-ARESIAAS GCIMS |
Confirm
| | UV-Vis with UV-Vis
DATA DATA | |
DATA DATA
Operator Crami Y'eom

Section Chief  Jeff Jang

NOTE: (1) M.D. = Mot detected (<MDL)

(Z) mgikg = ppm

{3) MDL = Method Detection Limnit

{4) - = Mo regulation

(5) ** = Qualitative analysis (Mo Linit)

(@) * = Boiling-water-extraction:
Megative = Absence of Cri] coating

Positive = Presence of Criv] coating; the detected concentration in boiling-water-extraction
solution is equal or greater than 0.02 mg'kg with 50 cm2 sample surface area.
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Test Report No. rssosoir-cTsavasns-21421

Flow Chart for Halogen Test

Issued Date:  July 28, 2000

Sample screening using XRF.

Liguid containing water(>=30%)?

f
Hla

Weigh the samples into the combustion capsule.

Fit iron-nickel fuse wire onto the two electrodes.

Add absorption solution into the bomb.

Admit oxygen gas and start the ignition (Fire the bomb).

Page 5of 5

Yes

Dillute
the solution

Allow the bomb to cool.

Release the pressure and filter contents of the bomb.

Analyze sample using IC.

v
MOTE: (1) N.D. = Not detected_(<MDL)
(2) mg'kg = ppm
{3) MDL = Method Detection Limit
{4) - = No regulation
(5) ** = Qualitative analysis (Mo Unit)
(&) * = Baoiling-water-sxiraction:
Megative = Absence of Crv] coating
Positive = Presence of Crv] coating; the detected concentration in boiling-water-extraction
solution is equal or greater than 0.02 mg'kg with 50 cmi2 sample surface area.
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P2 Version3 53E Testing Komrea Co., Lid e e 1 S8 (1 460 D - -

AMT-D-059(A4)

ZA5 A AMOTECH AMECS /2%

2004.12.10(Rev.0)




