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2. SPECIFICATIONS

2.1 Electrical Specification

No ITEM Spec Remark
1 VSWR Max 5.0 : 1 @ 2305+42MHz
H Min =5.0
Avg. E1 Min -3.5
E2 Min -3.5
2 Radiation Gain dBi
H Min =3.0
Peak El Min 1.0
E2 Min —=1.0
3 Radiation Pattern Omni-directional
4 Impedence nominal 50 Q

% Radiation Pattern :

% VSWR : measured data on manual jig

PIEE 511 SWR 1.000f Ref 1.000 [F1 Smol

11.00

10.00

9.000

2.000

7.000

.000

5.000

4.000

3.000

2.000

1.000

1 Zz.305000000 GHz 1.4872
2 2.263000000 GHz 1.8218
»2 2.34700Q000 GHz 1.7222

CHIO 511 LOG 5 dB/REF @ dB
CHZ s11 SWR ~ REF

s *

\2.442 CHz

measured data after matching on Bluetooth range

29 Mar 2085 47:13:05
1:-24.148 dB 2 442,000 900 MHz

1:4.1338
CHL Markers
2:-43.729 dB
2.46008 GHz
3:-10.483 dE

258088 GHz

4:-23, 456 dE
245680 BHz

CHZ Markers

2 1.5184
2.48088 BHz

3 1.8535
2.58088 BHz

i 1.1435
2.45888 BHz

START 2 058,068 DEA HHZ

STOF 2 850,008 008 MHz

AMT-D-059(A4)

2004.12.10(Rev.0)
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2.2 Mechanical Specification

- <Top and Bottom> f L (Length) 6.0
‘ W (Width) 2.0
i .2
<Siges H (Height) 1
— unit ¢+ mm
— Tolerance @ £ 015

2.3 Model & Lot notation

Model : AMAN 602012 PC 04
(1) (2) (3) (4)

) AMOTECH ANTENNA

(2) : Chip Size (Length X Width X Height)

(3) : Enterprise, Ex) PANTECH & Curitel- PC
(4) : Model Num. (Ex : 04-PN320)

Lot: XX XX X X XX
(1) (2) (3) (4) (5)
(1) : Year of body shaping
(2) : Month of body shaping
(3) : Permittivity ex)1:9.5, 2:20.5
(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) ZA3 A AMOTECH AMECS At%%
2004.12.10(Rev.0)



APPROVAL SHEET PAGE

7
~ AMECS DIELECTRIC CHIP ANTENNA 6/21

3. MEASUREMENT
3.1 VSWR’ s Measurement

NETWORK ANALYZER

Si1 0]
OO
OOoOd
/ OOoOod
4 | 4

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

4. BELIABILITY TEST

AMT-D-059(A4) ZA3 A AMOTECH AMECS At%%
2004.12.10(Rev.0)
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NTENN
No ITEM TEST CONDITION TEST REQUIREMENTS
1. Applied force on SMD chip till
detached
point from PCB.
1. No mechanical damage by forces
1 applied
Adhesion strength PCB - F on the right.
2. Strength (F) > kof
SMD PAD
1.  Flexural state: 2 mm
2. Speed: 0.5 mm/sec
3. lasting time: 5 sec
20
}_T,T 1. No mechanical damage by forces
2 bending strength 40mml ‘/RSAO aDcF)D:PZ[ge aht
Q\ﬁ4€£ 2mm
| | 1
45+1mm  45+1mm
1. 1cycle/ 1step:-40 = 3°C, 30 min
2 step : +125 = 3°C, 30 min
. 1. No visual damage
3 Thermal shock 2. Number of cycle : 30 0V ;
3. Measure fc after left for 48 hrs min. 2. Within electric spec (VSWR)
at room temperature
1. Temperature : +125 + 5C
2. Time : 1000 + 24 hrs .
. . 1. No visual damage
4 High temp. resistance 3. Measure f¢ after left for 48 hrs min. 5 Within electric s egc (VSWR)
at room temperature ’ P
1. Temperature : -40 = 5C
2. Time : 1000 £ 24 hrs .
. 1. No visual damage
5 Low temp. resistance 3. Measure f¢ after left for 48 hrs min. 2 Within electric s egc (VSWR)
at room temperature ’ P
1. Humidity : 85 % RH
1. Temperature : +85 + 3T
6 High temp. & humidity 2. Time : 1000 + 24 hrs 1. No visual damage
:Steady Condition 3. Measure fc after left for 48 hrs min. 2. Within electric spec (VSWR)
at room temperature
1. ESD Level : 8KV
2. Mode : Contact discharge 1. No visual damage
/ ESD 3. Number of Test: 100 2. Within electric spec (VSWR)
AMT-D-059(A4) zA5 A AMOTECH AMECS A19i%
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5. Soldering Recommendation

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

within 10 sec ~ 240TC £5C(Peak temp.)
Tenp.[°C]
250
200

130

2-3 min 30 sec

Timelsec]

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

6.0

{

2.0

1.0

2.5

0.8

m | m| O O ®| >

0.9

UNIT &+ mm

AMT-D-039(Ad) ZA5 A AMOTECH AMECS Af%S
2004.12.10(Rev.0)
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6. Structure & Material 1 iBqu) Material

6.1 Material _— TOP
p | Pattern BOTTOM Ag

SIDE

,1/////////////////////7////’ d
/////////////////////////////////////////////////////‘

6.2 Equivalent circuit

E feed line

7. Caution and Warranty

1. Ceramic Patch 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. Ceramic Patch Antennas must avoid shock and drop, to prevent crack of antenna due to weight of itself.

4. Ceramic Patch 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)

ZA 3\ AMOTECH AMECS g%
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8. Packing
8.1 Tape Dimension (unit : mm)
8.1.1 Size
<« P04.00£0.10 b e P22.00 D0
¢ v e e eodede PS5 L ﬁ
=
L) \ 4
% v y
« pP14.00
MAX 5° }QO:
P
Jﬁﬂ } — T
AO 2.30 £ 0.10 E 1.75 £ 0.10
BO 6.40 + 0.10 F 7.50
KO 1.35 + 0.10 t 0.30 + 0.05
DO 1.55 £ 0.05 W 16.00 £+ 0.30
8.1.2 Surface resistance
1) Carrier tape : 1079 - 1071182
2) Cover tape : 1078 = 10"11Q2
3) Reel : 1079 - 10"11Q2
AMT-D-059(A4) =3 At AMOTECH AMECS A%

2004.12.10(Rev.0)
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8.2 Description of Reel
8.2.1 Size

_p{ [€WIDTH

DIA ’_""I CORE DIA
| 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

e

o

= 0 0 00 00
M= oie L0 0 000
oo

TEN
Top tape

SEN / N

Bottom tape End tape

(Polypropylene)
gl <o

8.2.3 Material

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

AMT-D-059(A4) ZA3 A AMOTECH AMECS At%%
2004.12.10(Rev.0)
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8.3 Description of Packing Box
8.3.1 Small Box
Size : 185 (W) x 185 (D) x 68 (T) (mm)

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

M Zahd

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)

HS ot

<

. '.,_@""
r O Eil &
7 0|._|_ ﬁ@

8.3.3 Large Box

Size : 390 (W) x 390 (D) x 280 (T) (mm)

guantity : 14 Small Box (6,000 ea/ Small Box x14 Small Box = 84,000 ea)
L

S ot

Acvanced Materisl On TECHnology

AMT-D-059(A4) ZA3 A AMOTECH AMECS At%%
2004.12.10(Rev.0)
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8.4 Description of Packing Label

4 )

AMOTECH CO.,LTD.

617 5B-1L, Namchon-Dong, Namdong-Gu, Incheon-City, Korea
Dielectric Chip Antenna

Type : AMANG602012PC04
Lot No:

Quantity : 2,000 pcs Date : 2006/03/31

\_ /

AMT-D-059(Ad) ZA3 A AMOTECH AMECS At%%
2004.12.10(Rev.0)



APPROVAL SHEET PAGE

7
T AMECS | pIEL ECTRIC CHIP ANTENNA 14/21

9. Harmfulness material’ s Test Report
9.1 Materal ngredient Analysis

SGS Testing Korea Co., Ltd.

#18-34, Sanbon-dong, Gunpo-city, Kyunggi-do, Korea 435-040
Tel : 031) 428-5765~6, Fax: 031) 427-2374, IntarNet>htip://www.sgslab.co.kr

Test Report  nNo. F690501/LF-CTS050284 Date: May 12, 2005 Page 1 of 2

AMOTECH
617, Namchon-dong, Namdong-gu
Incheon, Korea

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

Type of Product : Ceramic PIFA Antenna

SGS File No G-49/2005-2072/9

Buyer : SAMSUNG

Style / Item No. - Ceramic PIFA Antenna

Sample Receiving Date : May. 04, 2005

Test Performing Date : May. 06, 2005

Test Performed ¥ SGS Testing Korea tested the sample which was selected by applicant with

following result
Test Results C For further details, please refer to following page.

SGS Testing Korea Co., Ltd

« Jee 52 by

KHJ/hjp Jason Han / Director

limitations of lability, i
<. This Test Report cannot be

f Service printed overleaf, Atte
refer only 19 the samplets) tested

AMT-D-039(A4) ZA3 At AMOTECH AMECS Atgi%
2004.12.10(Rev.0)
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SGS Testing Korea Co., Ltd.

#18-M, Sanbon-dong, Gunpo-city, Kyungogi-de, Korea 435-040
Tal ; 031) 428-57656, Fax: 031} 427-2374, InterMet=hitphnam egslat. oo ke

2004.12.10(Rev.0)

Test Report nNo. Fe20501LF-CTS050284  Date: May 12, 2005 Page 2of 2
Heawvy Matal
Test items | nit _ Test Method MOoL Fiesu.l-té ]
Cadmium {Cdy | mgikg | USERA 30508, ICP-AES 0.5 n.d.
| Lead (Fb} | matkg | USERA 30508, ICF-AES 5 n. d. |
Wearcury (Hag) |mgikg ! USEPA3DLZ, ICP-AES 2 n. d. 'J.
Hexavalent Chromium {Cr Vi) maika | USEPRA 30604, UV-vis 1 n.d |
E ame Retardants
; Test Items Unit | Test Method MDL Results
! Polybrominated Biphenyls (FEBs) - ) =
| Bromobiphenyl maikg | & n. d.
' Dibromobiphenyl gk _I -] | n.d. |
| Tribromabiphanyl mgikg B n. d.
| _Tetrabromobiphenyl mgikg With refarence to 5 n. d.
| Peniabramobiphenyl mg/kg USERA 35400, b= n.d
| - .
| Hexabromabiphenyl maglkg | Analysis “é%‘-’*ma';”“m"e” by 5 n. d
Heptabromobiphanyl mgikg ' 5 n. d.
Octabromobiphenyl mglkg | 5 _n.d.
Manabramobiphenyl mgikg | 5 n. d.
Dacabromobiphanyl mafkg . 2 n.d
Polybrominated Diphenyl Ethers (PBDEs) - - - -
Bromodipheny ether rmgdkg 5 n. d
Dibramedipheny ethar mg/kg 5 n. d
Tribromodiphenyl ether miglkg 5§ n. d.
Tatrabr-::-modiphen;.-l ether mg/kg With reference to _ & n.d.
Pentabromodiphenyl ether Mgk | ISEPA, 354006, 5 m. d.
Hexabromadiphenyl ether mafkg | Analysis ‘-'éaéﬁﬁ;mmw by 5 . d.
Heptabromodipheny| ether mg/ky ’ 5 n. d.
Octabromadiphenyl ather mgkg 5 ri. d.
Manabromodiphenyl ether mg'kg 5 . d.
Deacabromodiphenyl ethar mg'kg 5 | . d.
Mate @ nodo= Mat detected
MDOL = Method Detaction Limit
Enlj AR TTErRd T TR AR R e CEELELEEE R EE TR Ly
Ihis lest Keport s leened by e Compamy suteect 1o s Gioreral Conditbons of Sorvice printed overleal Allemiien & drawin 1o e S sioes of liesiling nadereaficetion and
jisf belatiguml] ixaus celinal thersin, The mzaills aiswn in his bed cepoed refier enly da the sampkis) bestod mnloss oihoradse sisted. This Tes Repom cenm be reprodueed,
eEcel in Full, Wil peios Wi imlen geem beaisi o he Carjany.
AMT-D-039(A4) ZA3 At AMOTECH AMECS Afgi%
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9.2 Powder

SGS.

Test Report

FU.N TITARTUM IND. CO., LTD. Report No. : CE/2008/61 738
12-8, SENGHEN-CHO, HIRATILIKA-CI™, Dimas L PO DL 2L
KANAKAWA- FREF. JAPAN Fage L 1af 1

Tha following morchesdiss was |(wers) sakmitted and ldsniliisd by the alisnt &8 ©

Iﬂh‘._rm : BARCIM TITANTE MOWOER
Sivig { Jham Mo i MBLT-2OMT}
Snammko Hecaived v DA TOES i
Tesring Date ;200406 15 To B004 (D6 2]
P g g e . 0 5l iy
Tt Hearalt
PART RAME MCN. 1 1 ORaAY FOWTDER
— - . —
Tt Ttwim 31 Umit Mothod MOL [ Wed ] -
Cadmiam gy Epm |TCP-AES aitar ma par EN | | H.D. 1
1122, method 5200 o 1 |
ubher acdd d.l-g-m [
1i'h-:.ru:.nn =] e N:P AED after mn pes WS (2 W i
i EFA 3l or arhor s
| ﬁﬂ-.l"‘ﬂ—:- i
i r]_ rpm :ﬂ I.:-.:w e 3 ﬂﬁ 4 Nt .r. . - —r
EPA 3053 or orhesr g
: ry — [ S -
Ligad [PT4 Frm [ICP-AES after ae pex U8R (3 b, La, |
EFA 300 or pilbor acid !
1 'd.“-.lhun. i J i
- . — i — 3

MOTE: (1) M, D. » Kot detoctcd. {<bTLY
2} ppm ~ mESkE
13§ ML = Meihod Deteetion Linut

S i
or o ol

S TARNAN LT,

:‘u

[Er—— i AT o i s i s rrar— = . 1
S P S n S apn S e e TWoeR0se

= 1380 M s ke e i D Tebpul D Twwan, AL ET WS T3
r.q-..:lgn.p-[q-;ia,ﬂ-.l._.\,_l:l_l_l;'l_ﬂz-lib_ ¥ B LR - L - e

AMT-D-039(A4) ZA3 At AMOTECH AMECS Atgi%
2004.12.10(Rev.0)
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9.3 Ag paste

SGS

Yatap-dong
Erumndang-gu
KY UNGK-DOD
Kaorea

Commodity

S0GE Fila No.
Received Date

Test Performing Date
Texi Parformsd

TestResults

Buyens]

Brendan Loz
Patrick An
Baonet Jeang
Jines Song
Tes%ng Person

Ta:  MICROM O3 LTI
RmRS03, Bdong, Bundangtechnopark

Test Report NoO. musoiir-cTsars s Date: Jaruary 11,2008

Thi fotlowing merchandiee was submibed and idendfed by e cllent as

: PCC11337
: GPO8-0257
sdanuany 04, 06

:Janary 05, 2008

1 For luriner def alls, please reder o Tollowing pageis)
: SAMSLUNG

Page 1al2

: 555 Testing Konea fosied fhe samplels) selected by apolicant win fallowng results

SGE Testing Harea Ca. Lid.

T Ty T 2

JeffJang ! Technical Mgr Jason Han ! Lab Director

Thes afucry e cariificats i e wcorediied et beerm by Foms Laboraiony Accmalitation Schenss (BEDLAST, viich sigreed e ILAC-MRS,

This Ted Fapod B Imussd by ba Corpary subpsel b b Garersl CondEars o Serdcs pinked overles’ Allerlion B drest 1o (ke Briislors of mblly, rorenfcston srad
jurkdci oral as s deiresd iherein The resdin shemm 0 this sl report e only o ihs meepds (o) issleed unisas clberwiss daisd This Teal Fepor conrol b reprockess] sacspl
Inhd sl g s Ben perrmakin of e Corrpaimd

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

X
s
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Y
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SGS

Test Report No. rssonr.crsesm-oe Date: January 11,2008 Page 2012

Samgie No  GPOS-0257 0

Samgde Descrighion L PCC1ET

Stybetem Na. s HiA

Commenis - Matedal e elver pate.

Heavy Mataly
Tent Berm Lhng Ten 44 SADL s
i) gy LS EFR, 305081996, LIS EFA 601081565 0s MD
Lead P e L5 B, 0S081998), LS EER, 60108; 1956 5 120
[T ——— ey LS EFR, S0E201566), LIS BRA 601081566 MO
Hleaw et Chaemiam (e W) R LIS EFh S0B0A 19961, LS EFA 1964 1862) 1 HO.

Picture of Sample a5 Received:

HOTE: (1) M0 = Mot desscsed (<ML

{2} ppen = g

{3} MOL = Mathod Detection Limnit

() Estirrated axpandad uncafainly U wih & covemge oy =2, &
camespanding fo a leve of confidence of about 35%

g

Thes sl & e fificaals i e st eadilend becal iberrm by Mo Labewalory Bocrelilalion Schenes (RDLAS), wiich sigeed e ILAC-MIRA,

This Ted Fapod B Imusd by ba Corpary subjecd b B Gorarsl CondBora of Sepdes prinked overksl Alenien & dresn 1o ha
jurdeloral Rase dirad harsin The ol shomm 0 bl Bl rapert ralr only io The merpds (00 [sieed ondaa oibarwita daisd This Teal Fepor carnol B reprockessd sacapd
Infl, wilsoul pridr wif Ban poarrmason of e Clrrpe it

o bty e wred

AMT-D-059(A4)
2004.12.10(Rev.0)
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9.4 Carrier Tape

SGS Korea Co., Ltd.

#1002-2, Hwasan-rl, Onsan-ub, Ulju-gun, Ulsan, Korea 688-890
Tel : 052)239-6908~10, Fax: 052)239-6913, InterNet=http://\www.sgsgroup.co.kr

Test Report no. F630101/LF-CTS008578 Date : December 19, 2003  Page 1 of 2

CHEM TECH SOLUTION CO., LTD
#402 Najin Bldg., 408, Sang-dong, Wonmi-gu, Bucheon-si,
Gyeonggi-do, Korea

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

Type of Product : PS Clear Sheet

SGS File No ! 5-49/2003-4761

Country of Origin : Korea

Sample Receiving Date : Deec. 11, 2003

lest Performing Date : Dec. 12, 2003

Test Performed : S5GS Korea tested the sample which was selected by applicant with

following result.

I'est Results - For further details, please refer to following page.

SGS Korea Co., Ltd.

mlmug

T.J.Hwang / Lab. Manager

SBP/mss

onditions of Service pri
cst report refer anly to th

rawn o the limitabons of Hability, indermification and
erwise stted. This Test Report cannot be reproduced,

AMT-D-039(A4) ZA3 At AMOTECH AMECS Atgi%
2004.12.10(Rev.0)
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SGS Korea Co., Ltd.

#1002-2, Hwasan-ri, Onsan-ub, Ulju-gun, Ulsan, Korea 689-890
Tel : 052)238-6908~10, Fax: 052)239-6913, InterNet=http://www.sgsgroup.co.kr

Test Report o F690101/LF-CTS008578 Date : December 19,2003  Page 2 of 2

Heavy Metal

) . ? e z —_— W
. e | Yetecti
Test Item Unit Test Method I "l.m‘!.m" Result
= | ; Limit |
i Cadmium (Cd) mg/'kg I EN 1122, ICP-AES | 0.5 n. d.
| Lead (Pb) mgkg | USEPA 3050B, ICP-AES | 5 n. d.
| i e =S | P | ——— — — e e |
| Mercury (Hg) mg/kg | USEPA 3052, ICP-AES | 0.5 n.d. |
‘ Hexavalent Chromium (Cr V1) mg/kg | USEPA 3060A [ 0.16 | n. d. |
- - — - - - - SE— i 1 p— —
e n. d. = Not detected
A S R L L P L L L E L L L L T T T T 1.:nd LR L E S E 2 P R R L L T T T P TSI TS
Test Repen is izsued by the ted overleal. Atention is drmwn (o the limitations of lability, indemnification and
alsictional ample(s) tested unless otherwise sated. This Test Repon cannot be reproduced
excepl in full, withowt prior writlen permission of the Company.

AMT-D-039(A4) ZA3 At AMOTECH AMECS Atgi%
2004.12.10(Rev.0)
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9.5 Carrier Cover

DENKA BUNSEKI CENTER

Machida-ski Tokyo 194-8580 JAPAN
Fhone : +61-42-721-3816 .
Regintry Numbee for Measarement Laboratory Accraditation
of Tokyo metropolitan 541

Laboratery Analysis Report

Report Date * April 22, 2004

Doc, No. : 24016-4

Sample Description : ALS-ATA

Prepared for | OJIMA Plant DENEA KAKO CO.,LTD.

Results of Analysis
Axalyn Coneantration/ppm Matkod Notas
= ~ SONY
Cadminm (G0 <Eppm TECHNICAL STANDARDS
88-00259
SONY Total
Chrampam (Cr) < Eppm TECHNICAL STANDARDS Chreminm
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