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1. Revision Record

Date Content Page
2008. 09. 24 NEW
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2. SPECIFICATIONS

2.1 Electrical Specification

No ITEM Spec Remark
1 VSWR Max 3 : 1 @ 2275+42MHz
H Min =5.0
Avg. E1 Min —-8.5
E2 Min =3.5
2 Radiation Gain . dBi
H Min =3.0
Peak Ef Min =1.0
E2 Min —-1.0
3 Radiation Pattern Omni—directional
4 Impedance nominal 50 Q

¥ Radiation pattern :

measured data after matching on the evaluation board(EVB)

% VSWR : measured data on manual Jig(#2-1)

P 511 SWR 1.000/ Ref 1.000 [F1 Smo]

11.00

10.00

9.000

8.000

7.000

6.000

5.000

4.000

1 2.275000000 GHz 1.3718

14 Aug 2008 17:14:07

CAD si1  Log 5 dB/REF @ dB 4:-26,669 B 2 438,000 090 MHz
CHz 511 SWR 1 /REF 1 4 1.6373
L ¢

*

PRm CH1 Markers
Min
1:-18.831 dB
2.45000 GHz

L .438 GH=z 2:-9.8821 dB
2.40000 GHz
36,8624 dB
2.56066 GHz

IFBW 70 kHz

Span 200 MHz [EEl |

(VSWR on Reference Jig)

CH2 Markers
1: 1.2584
2.45000 GHz
2: 1.9435
2.40000 GHz

32,6535
2.560080 GHz

CENTER 2 450.000 0068 MHz 1

SPAN 800.000 008 MHz

(VSWR on MI-4300)

AMT-D-059(A4)
2004.12.10(Rev.0)
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Mechanical Specification
L =
Y
- <Top and Bottom> ! L (Length) 5.4
W (Width) 2.0
| . H (Height) 1.2
<Side>
— unit ¢+ mm
— Tolerance @ £ 015
2.2 Model & Lot notation
Model : AMAN 542012 XR 01
(1) (2 ©)) (4)
(1) : AMOTECH ANTENNA
(2) : Chip Size (Length X Width X Height)
(3) : Enterprise, Ex) XROAD - XR
(4) : Model Num. (Ex : MI-4300 - 01)
Lot: XX XX X X XX
(1) (2) 3) (4) (5)

(1) : Year of body shaping
(2) : Month of body shaping
(8) : Permittivity ex)1:9.5, 2:205
(4) : Chip SIZE ex) A: 542012, B : 542015, C : 903012, D : 903015, E: 903040, F: 903045

G : 402027, H : 542020, | : 601815, J : 601818, K : 802012, L : 802015
M : 144050, N : 144060, O : 163040, P : 806040
(5) : Month order of body production

AMT-D-059(A4) ZAIG A AMOTECH AMECS A2
2004.12.10(Rev.0)
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3. MEASUREMENT
3.1 VSWR’ s Measurement

NETWORK ANALYZER

St1 0
0
Lo
OO
= © ©

3.1.1 VSWR specification

- Refer to page 4

3.1.2 Measurement method

A) Calibrate to RF cable

- Center frequency : Refer to page 4

- Span : 800MHz

- Number of point : 801

B) Connect RF Cable to SMA connector of jig.

C) SET format of network analyzer in VSWR(SWR).

D) Read the value of VSWR, after setting MARKER1, MARKER2, MARKERS.

E) Verify that the value of VSWR is within specification

AMT-D-059(A4) ZAIG A AMOTECH AMECS A2
2004.12.10(Rev.0)
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4. RELIABILITY TEST

No ITEM TEST CONDITION TEST REQUIREMENTS
1. Applied force on SMD chip till detached
point from PCB.
1. No mechanical damage by forces applied on
1 . the right.
Adhesion strength PCB h F 2. Strength (F) > Skgf
—p
SMD_PAD
1.1cycle/1step:-40 = 3C, 30 min
2step : +125 + 3°C, 30 min ;
' 1. No visual damage
2 Thermal shock 2. Number of cycle : 30 i i
2. Within electric spec (VSWR
3. Measure fC after left for 48 hrs min. pec ( )
at room temperature
1. Temperature : +125 + 5C
; ; 2. Time: 1000 £+ 24 hrs 1. No visual damage
3 High temp. resistance . . -
g P 3. Measure fC after left for 48 hrs min. 2. Within electric spec (VSWR)
at room temperature
1. Temperature : -40 + 5C
; 2. Time: 1000 + 24 hrs 1. No visual damage
4 Low temp. resistance - -
P 3. Measure fC after left for 48 hrs min. 2. Within electric spec (VSWR)
at room temperature
1. Humidity : 85 % RH
. - . : + 37 .
5 High temp. & humidity ; ﬁﬁs?rﬁ%ﬁ :8254 hr53 ¢ 1. No visual damage
:Steady Condition ' ' o 2. Within electric spec (VSWR
y ” 3. Measure fC after left for 48 hrs min. b fc spec ( )
at room temperature
1. ESD Level : 8KV .
6 ESD 2. Mode : Contact discharge ; \’;lv?tx;riue?lleg?rriiageec (VSWR)
3. Number of Test: 100 ’ P

AMT-D-059(A4)
2004.12.10(Rev.0)

ZASA AMOTECH AMECS M=
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5. Soldering Recommendation

5.1 Soldering Profile
Solder paste :  Sn/Ag/Cu:96.5/3.0/0.5

This product is designed for reflow soldering only. Do not use flow (wave) soldering.
(1 Use non-activated flux (Cl content 0.2% max.)
@ Follow the recommended soldering conditions to avoid damage.

® Reflow—cycle is max. 3 times.

5.2 Soldering Land Pattern

e e Y 5.4

2.0

0.8

2.6

0.75

@
MmO O| | >

UNIT & mm

0.5

® feeding
Q, ® GND

AMT-D-059(A4) ZAIG A AMOTECH AMECS A2
2004.12.10(Rev.0)



APPROVAL SHEET PAGE

AMECS DIELECTRIC CHIP ANTENNA 9/29

6. Structure & Material
6.1 Structure & Material

1 (Bulk) Material
] TOP

o | Pallem | ™ 50TTOM Ag
- SIDE

6.2 Equivalent circuit

feeding

7. Caution and Warranty

1. Dielectric Chip Antennas can be degraded when used at high temperature and humidity.

2. Electrode metallization made from silver is unprotected and will tarnish during storage in normal
atmospheres affected by sulphuric compounds but has no effect whatsoever on the electrical
performance or the processability of the patches. Because of this normal and to be expected process,
AMOTECH accepts no warranty claims for tarnished products.

3. Dielectric Chip Antennas must avoid shock and drop to prevent crack of antenna due to weight of itself.

4. Dielectric Chip Antennas must be used within 6 months, the antenna produced before 6 months should

be checked for soldering feature before using

AMT-D-059(A4)
2004.12.10(Rev.0)

ZASA AMOTECH AMECS M=
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8. Packing
8.1 Tape Dimension (unit : mm)
8.1.1 Size
Mlk@1.5 E =
\ 70 52 10 pitch lati < =
0302005 —‘ eI =lletEll ‘tGlEr'DEﬁCgu;ﬁD‘tg;E .2 E %
iy
- & ale o o s 000000000 -
! o
JIC TG ﬂﬂﬂ II II o
lﬁlllln || || =
g; /
;!
i 4002010 I:ENTEE'
|| _oss2010 4 [0.208]a[E]
]| Les=nin
20

£
\I

8.1.2 Surface resistance

1) Carrier tape : 1079 - 10™M11Q

2) Cover tape : 10°8 — 10™M1182

3) Reel : 1079 - 10"1182

1 5
T

AMT-D-059(A4)
2004.12.10(Rev.0)

Al

X
"

/At AMOTECH AMECS A%



APPROVAL SHEET PAGE

Z—
~AMECSs DIELECTRIC CHIP ANTENNA 11/29

8.2 Description of Reel

8.2.1 Size
! lWIDTH
A
DIA 1T | CoRe DIA
\ 4
I TEM DIA WIDTH CORE DIA HOLE
Size(mm) | 180.0 + 0, -3 | 17.0 + 0.3 60.0 + 1 13.0 + 0.5

8.2.2 Attaching Lavel & Winding Method

oaa

Top tape
/
RIESPN / N
Bottom tape End tape
(Polypropylene)
=e i1
AMT-D-055(4) =M3 M AMOTECH AMECS /%5

2004.12.10(Rev.0)
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8.3 Description of Packing Box
8.3.1 Small Box
Size : 183 (W) x 70 (D) x 185 (T) (mm)

quantity : 3 reel (2,000 ea/reel x 3 reel = 6,000 ea)

8.3.2 Medium Box
Size : 365 (W) x 200 (D) x 200 (T) (mm)

guantity : 5 Small Box (6,000 ea/ Small Box x 5 Small Box = 30,000 ea)

Lead Free 2t

HE ere f

ot
/Advam:ed Materlal On TECHnology

Size : 390 (W) x 390 (D) x 280 (T) (mm)
quantity : 14 Small Box (6,000 ea/ Small Box x14 Small Box = 84,000 ea)

Lead Free ct&

HZ e '/
CAED

Advanced Materlal On TECHnology

SN\

&

§®

8.3.3 Large Box

AMT-D-059(A4) ZAIG A AMOTECH AMECS A2
2004.12.10(Rev.0)
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8.4 Description of Packing Label
8.4.1 Reel, Inner box (80*40mm)

AMOTECH CO., LTD.

5B-1L Namdong industrial complex 617, Namchon-Dong
NamdongGu, Incheon, Korea

DIELECTRIC CHIPANTENNA

Type : AMANOOOOO00OHAte - yyyy-mm-dd
Lot No : 0000-0000

Quantity : pcs
. J
8.4.1 Outer box (100*100mm)
4 ™
CUSTOMER
ITEM Dielectric Chip Antenna
MODEL AMAN0000000000
QUANTITY PCS
PARTNO
PIONO

SHIPDATE | yyyy-mm-dd

AMTOECH CO.,LTD.

5B-1L Namdong industrial complex 617,
Namchon-Dong, Namdong-Gu,

SUPPLIER Incheon-City, Korea

TEL. 82-2-544-1351

FAX. 82-2-517-7183

MADE IN KOREA

AMT-D-059(A4) FAS\k AMOTECH AMECS /%%
2004.12.10(Rev.0)
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9. Harmfulness material’s Test Report
9.1 Material ingredient Analysis

Intertek

TEST REPORT

Applicant  : Amotech Co., Led.
Address : 3BL-1Lot, 817, Mamchon-dong, Mamdong-gu,

ncheon-cty, 403-100 Korea

Page: 1 of 3
Report Mo. RTO7R-6522-002 Date: Ot OZ, 2007
Sample Description : The fellowing submitted sampleis) said to be-
MameType of Product : Dielectric Chip Antenna
Mame of Materia : Ceramic (MMT-200
Sample ID Mo, : RTO7R-6524-002
ManufacturerVender : Amotech Co., Lid.
Sample received 1 Sep. 27 2007
Testing Crate :Sep. 27, 2007 ~ Oct 02, 2007
Testing Laboratory : Imtertek Testing Center
Testing Environment cTemperature - { 22 ~ 260 T Relative Humidity: [ 55 -~ 63 ) %
Test Method(s! : Please see the following pagels).
Test Resultis] : Please see the following pagels).

* Mote 1 - The test resulls presented in this report relate onlly bo the: abject besbed

* Mote 2 : This repart shall not be reproduced excepd in full without the wrisen approsal of the 1esing laboraiory.

Tested by, Authorized by,

E'Lee / Chemist H.W. Yoo f Labk Manager

This Test Report i isued by the Company subject 1o its Terms and Conditions of Business printed owerleal. Amention is drawn to the imitations of RKabality,
indemnification and junsdictional i=wes defined therein. This Test Repart shall not be reproduced, except in full, withaut pricr written consent of the Comparsy.

Intertek Testing Center
Secul Office < Tel - 02-H02-1250  Fax  02-H050259  Gumi Office :Tel - 054-883-7847  Fax : 054-482. 7657 'WebSite - yoww Inferfek co b

Secul Lab, - #70%, 7F, Ace Techno TowerV, 19722, Guro-3Dang, Guro-Gu, Seoul 152766 Korea  Ted - 02X09.1260  Fax - 02-H09.1258
Litzan Lab. - #340:3, Yongam.Ri, Chongryang-Myun, Uju-Gun, Ulsan 880855 Korea  Tel - 0522506754 Fax - D52276-6792

AMT-D-059(A4) ZAIG A AMOTECH AMECS A2
2004.12.10(Rev.0)



APPROVAL SHEET PAGE

Z—
~ AMECS DIELECTRIC CHIP ANTENNA 15/29

Intertek
TEST REPORT
Page: 2 of 3
Report Mo RTO7R-6524-002 Drate: Ot 02, 2007
Sample 1D Mao. : RTO7R-6524-002
Sample Description  : Dielectric Chip Antenna
Test ltems Unit Test Methed MDL Resuits
With reference to US EPA
Cadrmium (Cd) ne'ke 3032, by add digestion and 0.5 M.D
determined by ICP-CES
With reference to LIS EPA
Lead (Pl nglke 3052, by add digestion and 5 M.D
determined by CP-CES
With reference to UL EPA
Mercury (Hg) ng/ke 30532, by add digestion and 2 M.D
determined by ICP-CES
Hesavalent Chromium (Cr =) me'kg d;;'ﬁ'ﬁ::énhﬁ?t‘jgﬁi 1 MD
Pohforominated Biphenyl [PBEs)
Muonobromobiphenyl ng'ke 5 M.D
Dibromobipheny nz'kg 5 MD
Tribromobipheny ng/kg 5 MDD
Tetrzbromobipheny ne/kg With reference to LIS EPA 5 M.D
Pentabromebipheny ng/kE 3540C, by sohient extraction 3 M.D
Hexabromobiphenyl ng'kg and determined by GCME 5 MDD
Heptabromaobiphenyl ne'ke 5 D
Octabromabiphenyl me'kg 5 MD
Monabromobiphenyl ne/kE 5 MD
Decabromabiphenyl ne'kg 5 MDD
Polybrominated Diphenyl Ether (PBDES)
Naonobromodiphenyl ether ng'ke 5 M.D
Dibromodipheny! ether ne'lg 5 MDD
Tribromodiphenyl ether nelkE 5 MDD
Tetrabromodipheny ether ne'kE ] MDD
Pentabromodiphenyl ether nes ke With reference to US EPA 5 MDD
Hexabromodipheny| ether — 3540C, by sohent extracion 5 D
11 and determined by GCIME :
Heptabromodipheny! ether nelkg ) 5 M.D
Octabromeodiphenyl ether ne'lg 5 MDD
Menabromodiphenyl ether nefkg 5 MDD
Decabromodiphenyl ether nelkg 5 M.D
Motes :  mafhg = ppm = parts per million
< = Less than

O = Mot detected ( <MDIL )
MDL = Method detection limit

This Test Report & isued by the Company subject 1o its Terms and Conditions of Business printed owerleal. Amention is drawn bo the mitations of lataliy,
indemrification and jurisdictional s defined sherein. This Test Repart shall not be reprodusced, except in full, withow prior wiitten consent of the Compary.

Intertek Testing Center
Seoul Office < Tel - 02091250 Faoc 0 03H050259  Gumi Office < Tel - 0540600647  Fac : O54:4E20.7657 Wb Sibe -

Secud Lab, -#70%, 7H, Ace Techna Tower VW, 19722, Guno3Dang, Guro-Gu, Seoul 152764 Korea  Tel -02H 081260 Fax - 02-HO9.1258
Litsan Lab. - #3402, Yorgam-Ri, Chorgryang-Myun, Uju-Gun, Uisan 685845 Korea  Tel - 0822506754 Faox - DEQ276-6092

AMT-D-059(A4) ZAIG A AMOTECH AMECS A2
2004.12.10(Rev.0)
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TEST REPORT
Page: 3 of 3

Report No. RTO7R-6524-002 Date: Oct 02, 2007
Sample ID No. : RTO7R-6524-002
Sample Description  : Dielectric Chip Antenna

*\iew of sample as received-

This Test Report i sxued by the Company subject 10 its Terms and Conditians of Business primted overleal. Atention is drawn to the bmitations of kabdiy,
indenrification and junsdictional issues defined therein. This Test Report shall not be reproduced, except in full withowt prior written consent of the Compary

Intertek Testing Center
Secu Cffice :Tel : 022109-1250 Fax : 0221091259 Gumi Office : Tel - 054-462.7647  Fax : 054.462.7657 Web Site -

Secud Lab. - #7089, 7H, Ace Tectino Tower V, 197:22, Guro3Dong, Guro-Gu, Seoul 152-766 Korea  Tel : 02.2109-1260  Fax - 0221091258
Utsan Lab. - #340-2, Yongam-Ri, Chongryang-Myun, UjuGun, Ulsan 689.865 Korea  Tel - 052:257.6754  Faxx - 0522766092

AMT-D-059(A4) FAS\k AMOTECH AMECS /%%
2004.12.10(Rev.0)
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9.2 Powder

SGS

Test Repor‘t No. : CE/2007/C5661 Date : 2007/12/28 Page - 10of 3

FUJI TITANIUM IND. CC., LTD. L ST TENE LT T
12-8, SENGEN-CHO, HIRATSUKA-CITY, KANAKAWA-PREF. JAPAN

The following sample(s) was/were submitted and identified by/on behalf of the client as :

Sample Description : MIXTURE OF MAGNESIUM TITANATE, CALCIUM TITANATE

Style/item No. 5 MMT-20L (B)

Sample Recsiving Date 3 2007712721

Testing Period : 2007/12/21 TO 2007/12/28

Test Requested 3 In accordance with the RoHS Directive 2002/85/EC, and its
amendment directives.

Test Method : With reference to IEC 62321, Ed.1 111/54/CDV

Procedures for the Determination of Levels of Regulated
Substances in Electrotechnical Products.

(1) Determination of Cadmium by ICP-AES.

(2) Determination of Lead by ICP-AES.

(3) Determination of Mercury by ICP-AES.

(4) Determination of Hexavalent Chromium for non-metallic
samples by UV/Vis Spectrometry.

(5) Determination of PBB and PBDE by GC/MS.

Test Result(s) : Please refer to next page(s).

Chenyu Kung / Ope Manager
Signed for and on behalf of

SGS TAIWAN LTD.

Chemical Laboratory — Taipei

The content of this POF fiie 5 In accordance with the original Issued reports for reference only. This Test Report cannct be reprocuced, except in ful,
without prior writien af the C: . Any forgery or of the content or appearance of this report Is uniawful and
offenders may be prosecuind fo the fullest extent of the law.
SOSTAVANLUNTED | NO. 138-1, Wu Kung Rosd, Wurs tsdestrial Zone, Taipel county, Tawes.
HEBS-2) 22002030 I{536-2) 2200-3237 waww.Sga com W

AMT-D-059(A4) FAS\k AMOTECH AMECS /%%
2004.12.10(Rev.0)
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SGS

Test Repor‘t No. : CE/2007/C58681 Date : 2007/12/28 Page :20f 3
FUJI TITANIUM IND. CO., LTD. L LT BIERE LTI TR )
12-8, SENGEN-CHO, HIRATSUKA-CITY,. KANAKAWA-PREF. JARPAN
Test results by chemical methed (Unit: mg'kg)
Method Result

Test ltem (s): (Refer to) No 1 MDL
Cadmium (Cd) (1) n.d. 2
Lead (Pb) {2) 8 2
Mercury (Hg) (3) n.d. 2
Hexavalent Chromium Cr{VIl) by alkaline {4) n.d. 2
extraction
Sum of PBBs n.d. -
Monobromobipheny! n.d. 5
Dibromobiphenyl n.d. 5
Tribromobiphenyl n.d. 5
Tetrabromobiphenyl n.d. 5
Pentabromobiphenyl n.d. 5
Hexabromobiphenyl n.d. 5
Heptabromobiphenyl n.d. 5
Octabromobipheny! n.d. 5
Nonabromobiphenyl n.d. 5
Decabromobipheny! n.d. 5
Sum of PBDEs (Mono to Nona) (Note 4) (5) n.d. -
Monobromobipheny! ether n.d. 5
Dibromobipheny! ether n.d. 5
Tribromobiphenyl ether n.d. 5
Tetrabromobiphenyl ether n.d. 5
Pentabromobiphenyl ether n.d. 5
Hexabromobipheny! ether n.d. 5
Heptabromobiphenyl ether n.d. 5
Cctabromobipheny! ether n.d. 8
Nonabromobiphenyl ether n.d. 5
Decabromobipheny! ether n.d. 5
Sum of PBDEs (Mono to Deca) n.d. -

IEST PART DESCRIPTION:
NC.1 GRAY POWDER

Note : 1. mg'kg = ppm
. n.d. = Not Detectad

. MDL = Method Detection Limit

L N

"." = Not Regulated

. According to 2005/717/EC DecaBDlE is exempt.

The content of this POF fiie Is in accordance with the original Issued reports for reference only. This Test Report cannot be reproduced, except in full,

without prior written
offenders may be proseculn

af the C. . Ay
d 10 the fullest extent of the law.
9GS TAWAN UMTED

forgesy or

NO. 135-1, Wu Kung Roed, Wuks lsdusiriel Zons, Taipsi cosnty, Taiwes.
NEDS-Z) 2200020 E3S-2) 2290-3237

WA OO W

of the content or appearance of this report Is uniawful and

AMT-D-059(A4)
2004.12.10(Rev.0)

X
T

Al

AN

/At AMOTECH AMECS A%



APPROVAL SHEET PAGE

—
~ AMECS DIELECTRIC CHIP ANTENNA 19/29

SGS

Test Repor‘t No.: CE/2007/C5661 Date:2007/12/28  Page - 2of 2

FUJI TITANIUM IND. CO., LTD. L LT TR T
12-8, SENGEN-CHO, HIRATSUKA-CITY. KANAKAWA-PREF. JAPAN

** End of Report **

The comtent of this POF flie is In accordance with the original Issued reports for reference only. This Test Report cannot be reproduced, except in full,
‘without prior weitien ofthe C . Ay forgery or falsificalion of the content or appearance of this report Is uniawful and
s may be 10 the fullest extent of the law.
SOS TAWAN UWTED  NO. 138-1, Wu Kung Roed, Wuis ledeslrial Zone, Taips coenty, Tawes.
EBE-2) 22000030 {535-2) 2200-3257 weww.Ag8 com oW

AMT-D-059(A4) FAS\k AMOTECH AMECS /%%
2004.12.10(Rev.0)
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9.3 Ag paste

SGS

Test Report NoO. Fe90501/LF-CTSAYA08-00930 Issued Date: January 15, 2

To:  METECH KOREA CO., LTD.
B-801 Dongyang Paragon officetel 17-2 Jeongja-dong
Bundang-gu
Sungnam-city
GYEONGGI-DO
Korea

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

008 Page 10of2

Product Name : Silver Paste

SGS File No. : AYADS-00230

Received Date : January 09, 2008

Test Performing Date : January 10, 2008

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

SGS Testing Korea Co. Ltd.

Pluto Kim QM
Monet Jeong “U =

Billy Oh / Testing Person

Jeff Jang ! Chemical Lab Mgr

T e B e by B Gy a4 O O
iy e W (M (e Sl Do Aty
ChTE bnaiCan, F o e Conemge Gk epeeen; B W
P e e T R e I o
Ty w0 0 ] R, T Covomp

Whws o e R G W AR e (el e e
b o Cu

FO52 Vession2

e I T )

MeStetamiasxas aliaiSiuldn
ot (6 VR T WS (AW B VIR Be Corpadi N K Te T of T EEen ey Ml WENY Cw Ml o
N CHd el DVN el o e s B B 8 DRALONE VW samuiheg o1 Cwe pa Sel ebigeies i B Yt Enevents. Avy
e Bl Sl W AN e ST Way b A % B et GO o D L WML ewrelie VIOel B (WAt B W Bl e

AMT-D-059(A4)
2004.12.10(Rev.0)
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SGS

Test Report No. F630501/LF-CTSAYA08-00330 lssued Date: January 15,2008  Page 2 0f 2

Sample No. - AYADB-00230.001

Sample Description : Sitver Paste

Item No./Part No. : PCC11837

Comments - Material is silver,
Test Itsms unit Test Mathoa MDL Results
Cadmium (Ca) mgikg US EPA 3052(1928), US EPA 6010B({1935), ICP 0s N.D
Lead (Pb) mgxg US EPA 3052(1995), US EPA 6010B({1%35), ICP 5 N.D.
Mercury (Hg) mgxg US EPA 3052{19%8). US EPA 6010B(1225), ICP 2 N.D.
Hexavalen: Chromium (Cr Vi) mgfkg 1S EPA 30E0A{1996), US EPA T196A(1932), UV 1 N.D.

Picture of Sample as Received:
Sample Color : Gray

T Eng o

NOTE: (1} N.D. = Not detected.{<MDL)
(2) ma'kg = ppm
(3) MDL = Method Detection Limit
(4) - = No regulation
() ™ = Qua'iative analysis (No Unit)
(6} Negative = Undetectable / Positve = Detsciable

Gl b el by B Gy e 4 OMes o irbes
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9.4 ink

SGS

Test Report No. rssosonLr-crsavane-os172 lssued Date: February 15,2008 Page 103

To: IMAJE KOREA CO., LTD
#1302 Tih Daerung Techno Town 488-11
Gasan-dong
Geumcheon-gu
SEOQUL
Horea

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

Product Name : 5508 Black Ink

5G5S File No. c AYADE-05172

Received Date - February 18, 2008

Test Performing Date : February 19, 2008

Test Performed 1 5GE Testing Horea tested the sample(s) selzcted by applicant with follewing results
Test Results : For further details, please refer to following page(s)

5GS Testing Korea Co. Ltd.

Pluto Kim \J’Qﬂqo.
Monet Jeong ""f I B
Billy Oh / Testing Person

Jeff Jang ! Chemical Lab Mgr

Tew dacawert b meeed by e Compww uncer i Geerd Covddora of Derexe priced cewbsed o aediti an recose and scostalbis M DOEcvesww blcomAens el condlibealiim o Aaenizn e dnaw oo fw Eeeden o
dnbliy, Isfewedcaiion and [srakion lemse cefrad Barsin Anp hoier of Sda Sscaweni B sssasd Bue bnbrmaiey comiked hewen mlsch the Cowpasdn fndngs & e bres ! G (eieresion ooy wdl Wl the Bwe o
Chesfs iirscizes, B any. The Compuay's sos mepewsiy b ic on Chew e his Socemeni Goss nel sassmaE puies a8 isnmciss buw sowcaing i dwic ghin wed chigaions wder ihe Cwmacion documos. doy
smmphorined shwnian, forgery er Iusbembon of B cowend or appawsncs of (Ve cocumant Boasewds e ofndi may ba peotscond to the Aulew aviine of the lww Unisss stherwiis sisied i5s maste shewn e i s
T codnr onky o e Laegie 1) e, T waceph in Fall, approval of the Somaany.
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SGS

Test Report No. rssoso1r-cTsaransosi7z Issued Date: February 16, 2008  Page 2 of 3

Sample No. - AYADB-D5172.001

Sample Description : 5506 Black Ink

Item Mo /Part No. - MIA

Heavy Metals
Test ltems Unit Test Method MDL Resulis
Cadmium {Cd) mg/kg US ERA 2052(1926), US EFA 60108(1006), ICP 05 M.D.
Lead [Fb) mglkg LS EFA 2052(1006), US EPA 60108(1008), ICP 5 M.D.
Mercury [Hg) mglkg LIS EPA 2052(1006), US EPA 60108(1008). ICP 2 M.D.
Hexawalent Chromaum (Cr V1) migkg LIS EPA 2060A[1008), IS EPA T198A{1082), UV 1 M.D.

Flame Retardants-PEBs/PBDEs
Test ltems Unit Test Method MDL Results
Menobromobipheny mglkg LIS EPA 3540C, GOIME [ M.D.
Dibromobiphenyl migkg LIS EPA 3540C, GCIMS 5 N.D.
Tribromaobiphenyl mglkg IS EPA 3540C, GOIMSE 5 N.D.
Tetrabromobiphenyl mglkg IS EPA 3540C, GCIMS 5 N.D.
Pentabromobiphenyl mgikg US EPA 3540C, GCIMS 5 N.D.
Hexabromabiphenyl mglkg US EPA 3540C, GCIMS 5 N.D.
Heptabromobiphenyl mglkg US EPA 3540C, GOIMS 5 N.D.
Octabromobiphenyl mgikg US EPA 3540C, GCIMS 5 N.D.
Menabromobipheny mglkg LIS EPA 3540C, GOIMS 5 N.D.
Decabromobiphenyl mglkg S EPA 35400, GOIMS 5 MO
Monobromodiphenyl ether mglkg IS EPA 3540C, GCIMS 5 N.D.
Dibromodiphenyl ether migkg LIS EPA 3540C, GCIMS 5 N.D.
Tribromodiphenyl ether mglkg US EPA 3540C, GCIMS 5 N.D.
Tetrabramaodiphenyl ether mg'kg US EPA 3540C, GCIMS 5 N.D.
Pentabromodiphenyl ether mgikg US EPA 3540C, GCIMS 5 N.D.
Hexabromadiphenyl ether mglkg US EPA 3540C, GCIMS 5 N.D.
Heptahromodiphenyl ether mglkg US EPA 3540C, GCOIMS 5 N.D.
Octabromediphenyl ether mglkg IS EPA 3540C, GOIME 5 N.D.
Honabromodiphenyl ether mglkg IS EPA 3540C, GCIMS 5 N.D.
Decabromodiphenyl ether mglkg U3 EPA 35400, GOIMS 5 M.D.

NOTE: (1) M.D. = Not detected.{<MDL)
(2} mg'kg = ppm
{3} MDL = Method Detection Limit
{4} - = Mo regulation
{5} ** = Qualitative analysis (No Unit}
(&) Megative = Undetectable / Positive = Detectable

Tei docwwari b meesd by the Compery under b Gewrad Cevdiora of Dsrvks prieess oewbal o seMaih on mecuee wnd accesalbls o DOEeeww s conienys el congibeani  Admviss in dusm s @ Imksion o
dabiiy, Infemedicalion ard [srackion |Smes cefrey Darein Ay REoer of SW SSCEmSnd M MOwMY DU MMM comtinsd ferscn mfect the Cowpandt Mgl Bt O e ol B Mevembon onty e WO the BeE o
Clwsfa iatrecdess, ¥ sy, Toa Compasy's s mponwel®y @ ic ba Clew el dun Socswsrd cosd rol ssEswss Paiss 83 8 imnascdrs Row mowveing SI dwir nphin ad chlgmiors undsr the Ewescion dstumen oy
STmEterine Manehn, fopaTy ERcRion of O cowsd OT ASPAWMEE o 1NN GoCumME WOUTERYE RIC offrds may b eascisd fo e MEE sl of the Lew. UnEsn oterwits SLMES Ine rete hown o thin o
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SGS

Test Report No. rssoso1rcrsaransosizz Issued Date: February 16, 2008 Page 2 of 3
Sample No. - AYADB-05172.001
Sample Description : 5506 Black Ink
Item Mo /Part No. - MIA
Heavy Metals
Test ltems Unit Test Method MDL Results
Cadmium [Cd) mg/kg LIS EPA 2052(1008), US EPA 60108(1008), ICP 05 M.
Lead {Fh} mglkg LIS EFA 2052(1006), US EPA 601081008, ICP 5 M.D.
Mercury {Hg) mglkg LIS EPA 2052(1006), US EPA 60108(1008). ICP 2 N.D.
Hexavalent Chromium (Cr V1) migkg LIS EPA 2060A(1006), US EPA T1984{1082), UV 1 M.D.
Flame Retardants-PEBs/PBDEs
Test ltems Unit Test Method MDL Results
Monobromobipheny mglkg LIS EPA 3540C, GOIME [ N.D.
Dibremabiphanyl migkg LIS EPA 3540C, GOIMS 5 N.D.
Tribromaobiphenyl mglkg IS EPA 3540C, GOIMSE 5 N.D.
Tetrabromobiphenyl mglkg 1S EPA 3540C, GOIMS 5 N.D.
Pentabromobipheny| mgikg US EPA 3540C, GCIMS 5 N.D.
Hexabromobiphanyl mglkg US EPA 3540C, GCIMS 5 N.D.
Heptabromobiphenyl mglkg US EPA 3540C, GOIMS 5 N.D.
Octabromobiphenyl mgikg US EPA 3540C, GCIMS 5 N.D.
Monabromobipheny mglkg LIS EPA 3540C, GOIMS 5 N.D.
Decabromabiphanyl mglkg S EPA 35400, GOIMS 5 N.D.
Menobromadipheny! ether mglkg IS EPA 3540C, GCIMS 5 N.D.
Dibremediphenyl ether migkg LIS EPA 3540C, GOIMS 5 N.D.
Tribromodiphenyl ether mglkg US EPA 3540C, GCIMS 5 N.D.
Tetrabromadiphenyl ether mg'kg US EPA 3540C, GCIMS 5 N.D.
Pentabromodipheny| ether mgikg US EPA 3540C, GCIMS 5 N.D.
Hexabromodiphenyl sther mglkg US EPA 3540C, GCIMS 5 N.D.
Heptabromodiphenyl ether mglkg US EPA 3540C, GOIMS 5 N.D.
Octabromodiphenyl ether mglkg IS EPA 3540C, GOIME 5 N.D.
Nenabromaodipheny! ether mglkg 1S EPA 3540C, GOIMS 5 N.D.
Decabromadiphenyl ether mglkg U3 EPA 35400, GOIMS 5 M.D.
MOTE: (1) M.D. = Mot detected.(<MDL)
(2} mgikg = ppm
{3} MDL = Method Detection Limit
{4} - = Mo regulation
{5} ** = Qualitative analysis (No Unit)
(&) Megative = Undetectable / Positive = Detectable
Teia docawart b mesed by e Compewy wesr i dewrdl Cewliora o Sereks presdl sewbad o0 sedatl g remse wnd sccesbls M DOpceew Ll el ik Sy Ammndes Is dram e S Inksien o
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SGS

Test Report NoO. resoso1LF-cTsAYA08-05172 Issued Date: February 19,2008  Page 3 of 3

Picture of Sample as Received:

Sample Color : Black

s End

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) Negative = Undetectable / Positive = Detectable
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DENKA

DENKA BUNSEKI CENTER

d=b=1 Azmahi-cho
Machida—shi Tohyo 104-B560 JAPAN

9.5 Carrier Tape

Registry Mumber for Messuressnt Leborvatory Accreditation
of Tohyo metropolitantB4l

Laboratory Analysis Report

Report Date @ O7-00-12

Doe. Mo, @ 298083

Sample Description @ DEMEA THERMOFTLM ALS ALS-ATA
Prepared for @ Tsesaki Plant DEMKA KAKOD CO,, LTI,

Results of Analysis

Analyle Em‘:::::";ﬁﬂ Method diata person in charge
5 Graphite furmace Atomic i3 1

Cadmimm (Cd) M0 AL Zppmd Absorption Spectrometry 07— ohirw Iesba

Graphite furmace Atomic _

Lead {Ph) M. [ (< Gppm) Ahaarntian Spsotrumeivy 07-03-12 Tohrw Inaba

Chroniun (Cr) N, (€ 3ppm) Grophite furnace Atomio OT--OH Tolen Tials

(Total) o Absorption Spectrometry

ﬁ:ﬂ:ﬁ (g) ML, (< Zppan) | Jepanese Clinicsl Standsrd 0706 Tobnru Inabn

Bromine (Br) . Comhuastion in a stresm of oxygan ; ;

(Total) N.D. (< Tppm) | o Chromstography 07~ -8 Tohru Trshe

Equipment for Measurement
Cd  Atomic Absorption Spectrometer with Direct Solid Analysis
Analytik Jena MG AAS ZIEEnit 60
P Atomic Abzorption Spectrometer with Direct Solid Amalysis
Annlytlk Jena AG  AAS ZFEnit 60

Cr Atomic Absorption Spectrometer with Direct Solid Analysis
Analytik Jena AG  AAS ZEEniv 60
Au-Analgan Reduction - Atomic Absorption Spectrometer
Mippon Instruments Corporntion ~ 2}

Br  lon Chromatography
Dioneéx Gorporation  [GS=1600

g -AT0ES]-20008-3-F

Yode rakawa
Mangger
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[Attachment]
1. Electrical Characteristic on Handset

1.1 Antenna Layout

1.2 Test Condition

% [Antenna Radiation Coordinates ]
Parameters Condition Unit
Chamber size 6 X3X3 m
Temperature 21.5 °C
Humidity 55 %
Absorption rate —-50dB under (over 2,000MHz) -
Measurement S21 (Network Analyzer) HP E50718
System software MTG VWM_View Version 2.0
AMT-D-059(A4) ZAIG Al AMOTECH AMECS A2

2004.12.10(Rev.0)
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1.3 Passive data

= VSWR and Smith chart on Handset

14 Aug 2098 17:14:67 14 Aug 2008 17:14:33
1 L S dB/ dB 4:-26.669 dI 2 438, MHz 1 1UFsS 4: 53.064 o -3.f @ 17.7 2 438, MHz
s11 L0G S dB/REF @ dB 26,669 dB 2 438,000 000 s11 Fs 53.06 36777 & 17.750 pF 2 438,000 000
CHZ $11  SWR 1 /REF 1 411.0973
"
* *
PRm "I‘ZHi Markers PRm CH1 Markers
in
1:-18.831 dB 1:62.609 2
2.45600 GHz 2,6523 &
Cor Cor Z.438 GHz 2.45000 GHz
2:-9.8821 dB
2.40000 GHz a

3t-5.2624 dB
2.56800 GHz

H1d H1d \
4/(—'»\ 1
} ' )
FRm
/
CHZ Markers 7
Cor 13 1.2584
2.45000 GHz 2
2: 1.9435
2.40000 GHz N s
iy
3 2.6595
2.500006 GHz
\\ ///
Hld T P
.
CENTER 2 450,000 000 MHz T SPAN G00.000 000 MHz CENTER 2 450,000 006 MHz SPAN 800.000 008 MHz

[S11 & VSWR] [Smith chart]
= Passive Gain (Unit : dBi)

» Total Radiation Power (Unit : dBm)

Frequency (MHz) Efficiency (%) Average Gain (dBi) Peak Gain (dBi)
2400.0 MHz 55.90 -2.53 2.51
2450.0 MHz 59.50 -2.26 2.79
2500.0 MHz 37.93 -4.21 0.55

AMT-D-059(A4) ZAIG A AMOTECH AMECS A2
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= Radiation Pattern

[dEBi]

2450.0MHz ~L”*;I 500

-063

-17.05

-1188
i 7" 1

-40.00

I,

.
&

[ 3D Radiation Pattern ]

H-Cut (©=90) E1-Cut (¢=0) E2-Cut (¢=90)

Gain [dBi] Gain [dBi] Gain [dBil

105 s

25 2?0
Phi [deg] Theta [deg] Theta [deg]

[ 2D Radiation Pattern ]
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