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. A&7 Introduction

"BEIRU I % e PRI GPL ([ i AR - i SRR R 2
7L~ GPS EJ?E%EW,:&?% o

"WIESON" microwave multi-layer chip ceramic antenna GPL series are designed to be used in

WLAN, Bluetooth, multiple-band mobile phone antenna, GPS, etc and compact size SMD chip
design.
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M. %;’?dfj'[‘gﬁElectrical Characteristics

HE Item 1S Specification
fli--#f%  Center Frequency 2450 * 25 MHz

i Bandwidth >150MHz

TEA Gain 1.5 dBi Typical

*FE,:‘E&E:”W = VSWR 2.0 MAX.

fig [=H =4 Polarization pANES Linear

b Azimuth Beam width | = [/ Omni-directional
1= e Impedance 50 Ohm

5O SR ] POB S BT I TR Ry~ (oA E] 2.456Hz [l st -

Zr. [pfAEENE Reflow Soldering Standard Condition

Temp( C )
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=+, ﬁ%ﬁﬁﬂ%Environmental Test
I IR ETF
Iltem Requirement
PR £ 10~ R 15mm I i
P=g Vibration Resist .ﬂfﬁjf} ‘ 10~55Hz ?«%ﬂ]yﬁ 1.5mm jf‘ XYL ™
[ IS 2 TR
= 1 100CM 8 s XY, Z = (/s TENE% N
5% Drop Shock ;Tﬁ%ﬁ Jf‘;f? M3 I TEs ™
I FE RO 120~150°C Rkl T2 120 7 & » vt 230
S EY Solder Heat Proof HC ﬁOé B, Sifo_s i OF %
Tk FlLEERpE FEY R FRorRAT 1 S R 1
%’ﬁ“‘.ﬁ‘JJ Tensile Strength of  Terminal %%Fﬁ#‘ﬁ?@’rb v B 1 20T ) 104]
A fF S 16
]F 10.2mm fY PCB 1
e e TN PR [ A
iRl Bending Resist Test i it 1ot Tmm/s » AT
-~ BE: 1.5mm > F S
25 + Jmm 25 + Zrm TLFY o B s B
Ty -
S : TEIEVE B 6022°C o AEISERECE 90~05% Y TY TR A
JAELE \ P
iz Motsture Proot SR 96 11 » 7 BP0 12 T -
TEIEVE §T, 85E5°C PUTS I BT R 2422 o - T T
ik High Temperature Endurance éﬁm@ §E2S'J(‘:E; [JB"?'H VRl 2452 TR ﬁJ
o 7101 FL-40ESC TSR R 2422 /1 - 2
B et |
B3I Low Temperature Endurance AR 12 ’J‘Eﬁ .
T-25CHIRE TR T CHIRHE 35
(ﬁf‘@@ Temperature Cycle Test £-25CHIREY 30 75 > 485 CHIpH] 30 778

SUIEERLS T 7 Bl R 1~2 o -

Aty
HE! Item %%  Requirement
1V FrfE Temperature range 2545
MISHES 5 Relative Humidity range 55~75%RH
D= Operating Temperature range | -40 ~+85
i b Storage Temperature range -40 ~+85
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+ . &4E Packaging
1. Plastic Tape
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Remarks for Package :
Reserve a length of 150~200mm for the trailer of the carrier and 250~300 mm for the
leader of the carrier and further 250mm of cover tape at the leading part of the carrier.

2. Reel
3000 pcs/Reel

& a0 mmin
$ 17820
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™. JIEFT, Test Report
1. S-PARAMETER
Summary :
This report to account for the measurement setup and result of LTCC Chip antenna.

(1) The measurement setup includes reflection coefficient, pattern, and gain measurement.
(2) The measured data for LTCC Chip antenna are presented and analysis.

I. Measurement Coefficient Measurement :
A. Reflection Coefficient Measurement :
(@) Instrument : Network Analyzer.
(b) Setup :
(1) Calibrate the Network Analyzer by one port calibration using O.S.L. calibration
Kits.
(2) Connect the antenna under test to the Network Analyzer.
(3) Measure the S11(reflection coefficient) shown in Fig. 1.
(4) Generally, the S11 is less than —10dB to ensure the 90% power into antenna and
only less than 10% power back to system.

NETWORK ANALYZER

K_/
PORT 1 @ PORT 2

gooood
Oogoon

Oo0ooooodgnon
@ Oo0ooooodgon

Fig.1 LTCC antenna measured in Network Analyzer.
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Il. Test Value :

A. VSWR
Frequency | 5 40GHz | 245GHz | 2.50GHz
Sample
1 14011 12627 13671
2 13578 1.1881 13185
11.00 = 1: 2400000 GHz 14011
HE 1

300

200

1.00

Ch1: Start 200000 GHz

Stop 3.00000 GHz

SAMLE-1

11.00 | EEH

1: 24000
2 24500
> 3 2 5000

0 GHz 1.3575
0 GHz 1.18581
0 GH; 13185

10.00

4.00 \
a.00

.00

G.00

5.00 \

4.00

L

1.00

Ch1: Start 2.00000 GHz

Stop 3.00000 GHz

SAMPLE-2
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B. RETURN LOSS
Frequency | 5 40GHz | 245GHz | 2.50GHz
Sample
1 -15.659 -18.567 -16.305
2 -16.188 -21.179 -17.406
1 Bt i EE
oo =3 0 GH= -[if 305 4B
[z0.00
[20.00
10.00
0.00
q_‘_'_'__‘—'——.___ —
F10.00 ‘H‘H‘H / '_._'_._'_.—_'_ﬂ_._
1o0.00 m\;‘_)
F30.00
F40.00
-SDE-IE:I?I: Start 200000 GHz = Stop 3.00000 GHz SAMPLE-l
o e I D I P
0.00dE  Loghd lo.on =3 0 GH= -j7 406 dB
[z0.00
[20.00
10.00
0.00
L1000 HR / ]
L2000 i\
2
F30.00
F40.00
=000

Chi: Start 2.00000 GHz ——

Stop 3.00000 GHz

SAMPLE-2
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C. SMITH CHART

SAMPLE-1

SAMPLE-2
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2. 2D PATTERN
|. Measurement
(a) Instruments anechoic chamber, network analyzer, standard gain antenna.
(b) chamber description :
(1) The anechoic chamber is a far-field measurement system with size of
3.256M*2.84M*6.4M. The quiet zone region is 44cm*44cm*44cm at frequency
range of 2.4GHz in the center of the rotator.

Fig. 2 The interior components of the anechoic.

(2) Fig. 2. shows the interior components of the anechoic chamber. The antenna
standard antenna as probe and antenna under test is 3M. The antenna under test is
fixed on a step rotator. We can control the rotating angle for accurate or rough

measurement.

(3) While we measure the radiation patterns by rotating AUT with 360
degrees and repeat again by replacing the AUT with the standard gain
antenna under test, we compare both data and using a formula to obtain the

GAUT — Gstand + I:)AUT - I:)stand
GauT Gain of AUT
Gstand  Gain of Standard Gain Antenna
Paur Measured Power of AUT

Pstana Measured Power of Standard Gain Antenna
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3) Gain of AUT. The standard gain antenna is a gain horn( SG-430 1.7GHz ~
2.6GHz).

4) The planes defined in the Fig. 4 which we want to measure are H(X-Y) ,
E1(X-Z) and E2(Y-Z) planes. The vertical or horizontal polarization’s power is
measured by rotating the antenna probe to 0 degree or to 90 degree shown in Fig. 3,
respectively. While we combine both vertical and horizontal power, we obtain total
power.

(5) From the total power in three basic planes( H, and E ), we can analyze the
performance of the antenna is good or not.

<4+— Antenna <4 Antenna

gt ( E-_+|P

No rotate Rotate 90°
(a) Antenna Probe at 0 degree (b) Antenna Probe at 90 degree
as a vertical polarization. as a horizontal polarization.

Fig. 3. The definition of vertical and horizontal polarization.

(c) Plane definition :

Z

A
Y Y

- ;) . 5
) \Y 2 Y X

H=Plane El-=Plane EZ2=FPlane

Fig. 4. The plane definition : H-Plane , E1-Plane and E2-Plane.
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| I. Test Value :
A. Sample-1
(1) H-Plane
Frequency
Gain ( dBi 2.40GHz 2.45GHz 2.50GHz
Peak 1.23878 1.76309 1.94786
Avg. 0.236 0.324 0.583

Far-field amplitude of A04 LTCC Chip Antenna H-Plane.nsi

|
2.400000 GHz

| E—

2.450000 GHz

2.500000 GHz

180
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(2) El1-Plane
Frequency
Gain (dBi 2.40GHz 2.45GHz 2.50GHz
Peak 1.02541 0.93877 1.31626
Avg. -3.539 -3.537 -3.104

Far-field amplitude of A0O4 LTCC Chip Antenna E1-Plane.nsi

2.400000 GHz

E—
2.450000 GHz

2.500000 GHz
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(3) E2-Plane
Frequency
Gain (dBi 2.40GHz 2.45GHz 2.50GHz
Peak 1.73482 1.77531 2.2492
Avg. -2.653 -2.772 -2.345

Far-field amplitude of A0O4 LTCC Chip Antenna E2-Plane.nsi

|
2.400000 GHz

E—

2.450000 GHz

2.500000 GHz




N\

wiESON  WIESON INTERNATIONAL CO., LTD.

TYPE OF PRODUCT LTCC Antenna | PAGE:16/23
B. Sample-2
(1) H-Plane
Frequency
Gain (dBD) 2.40GHz 2.45GHz 2.50GHz
Peak 1.18998 1.77512 2.01254
Avg. -0.219 0.380 0.677

Far-field amplitude of A04 LTCC Chip Antenna H-Plane.nsi

|
2.400000 GHz

| E—

2.450000 GHz

2.500000 GHz
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(2) E1-Plane
Frequency
Gain (dBi
Peak
Avg.

Far-field amplitude of A0O4 LTCC Chip Antenna E1-Plane.nsi

|
2.400000 GHz

2.450000 GHz

2.500000 GHz
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(3) E2-Plane
Frequency
Gain (dBi 2.40GHz 2.45GHz 2.50GHz
Peak 1.80321 1.87149 2.3496
Avg. -2.612 -2.703 -2.275

Far-field amplitude of A0O4 LTCC Chip Antenna E2-Plane.nsi

| E— [
2.400000 GHz 2.450000 GHz 2.500000 GHz
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TEST REPORT NUMBER: SZHH0038564301

APPLICANT: JIAXING JIALI ELECTRIC CO., LTD DATE: May 12, 2009
NO.1 ZHENGYUAN ROAD IN TANGHUI
INDUSTRIAL GARDEN, JIAXING,
ZHEJIANG PROVINCE

ATTN: ZHOU JIAN LI

SAMPLE DESCRIPTION:
ONE (1) SUBMITTED SAMPLE SAID TO BE GREY CERAMIC WITH SILVER COLOR METAL & LIGHT

GREY TREATED LAYER (MULTI LAYER DIELECTRIC PRODUCT % E/EF=fHh) .

LR R R I I I e I b b e S I S S S S b b b e I S S S S b 2 2 b b R S S S S S S b b b b S S S S S b b b b b B S S S S I b 2 b R S S S S S S b 2b 3 4

TESTS CONDUCTED:
AS REQUESTED BY THE APPLICANT, FOR DETAILS REFER TO ATTACHED PAGE (S)

ER R R i I I I I I I I I e I I I I I I I S I I I I I I I I e S I I S b I I b A S b b I b b b b A I dh b b b S

AUTHORIZED BY:
FOR INTERTEK TESTING SERVICES
SHENZHEN LTD.

KARBON M.Y. WU
GENERAL MANAGER

PAGE 1 OF 5

Intertek Testing Services Shenzhen Ltd.-TFH Division
7/F., ShekouTechnology Main Building, Industrial 7th Road,Shekou,Shenzhen, China
Tel: (86-755) 2602 0111 Fax: (86-755) 2683 7118/9 Postcode: 518067
Attention is drawn to the terms and conditions printed overleaf. 3
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TEST REPORT NUMBER: SZHH0038564301

TESTS CONDUCTED

RoHS CHEMICAL TEST

(A) TEST RESULT SUMMARY:

TESTING ITEM RESULT
CADMIUM (Cd) CONTENT (mg/kg) ND (<2)
LEAD (Pb) CONTENT (mg/kg) ND (<2)
MERCURY (Hg) CONTENT (mg/kg) ND (<2)
CHROMIUM (VI) (Cr°") CONTENT (mg/kg) ND (<1)
POLYBROMINATED BIPHENYLS (PBBs) (mg/kg)

MONOBROMOBIPHENYL (MonoBB) ND (<5)
DIBROMOBIPHENYL (DiBB) ND (<5)
TRIBROMOBIPHENYL (TriBB) ND (<5)
TETRABROMOBIPHENYL (TetraBB) ND (<5)
PENTABROMOBIPHENYL (PentaBB) ND (<5)
HEXABROMOBIPHENYL (HexaBB) ND (<5)
HEPTABROMOBIPHENYL (HeptaBB) ND (<5)
OCTABROMOBIPHENYL (OctaBB) ND (<5)
NONABROMOBIPHENYL (NonaBB) ND (<5)
DECABROMOBIPHENYL (DecaBB) ND (<5)
POLYBROMINATED DIPHENYL ETHERS (PBDEs) (mg/kg)

MONOBROMODIPHENYL ETHER (MonoBDE) ND (<5)
DIBROMODIPHENYL ETHER (DiBDE) ND (<5)
TRIBROMODIPHENYL ETHER (TriBDE) ND (<5)
TETRABROMODIPHENYL ETHER (TetraBDE) ND (<5)
PENTABROMODIPHENYL ETHER (PentaBDE) ND (<5)
HEXABROMODIPHENYL ETHER (HexaBDE) ND (<5)
HEPTABROMODIPHENYL ETHER (HeptaBDE) ND (<5)
OCTABROMODIPHENYL ETHER (OctaBDE) ND (<5)
NONABROMODIPHENYL ETHER (NonaBDE) ND (<5)
DECABROMODIPHENYL ETHER (DecaBDE) ND (<5)

CHEMIST: LV LINNA

mg/kg = MILLIGRAM PER KILOGRAM = ppm
< = LESS THAN
ND = NOT DETECTED

R R I b b i b b b I R b b b b b S I b b S b b b SR b b Ih b b SR I b I Ib b b Sh Ib b b b b b SR Sb b I b b b I b b I b b I IR b b S b b b IR b b I b b b Sh Ib b b Sh b I 2h Sb I 2 Y
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TEST REPORT NUMBER: SZHH0038564301

TESTS CONDUCTED

(B) RoHS REQUIREMENT:

RESTRICTED SUBSTANCES LIMITS

CADMIUM (Cd) 0.01% (100 ppm)
LEAD (Pb) 0.1% (1000 ppm)
MERCURY (Hg) 0.1% (1000 ppm)
CHROMIUM (VI) (Cr®%) 0.1% (1000 ppm)
POLYBROMINATED BIPHENYLS (PBBs) 0.1% (1000 ppm)
POLYBROMINATED DIPHENYL ETHERS (PBDESs) 0.1% (1000 ppm)

THE ABOVE LIMITS WERE QUOTED FROM 2002/95/EC AND AMENDMENT 2005/618/EC FOR
HOMOGENEOUS MATERIAL.

(C) TEST METHOD:

REPORTING
TESTING ITEM TESTING METHOD LIMIT

CADMIUM (Cd) WITH REFERENCE TO IEC 62321 EDITION 1.0:2008, > ma/k

CONTENT BY ACID DIGESTION AND DETERMINED BY ICP - OES g/ xg
WITH REFERENCE TO IEC 62321 EDITION 1.0:2008,

LEAD (Pb) CONTENT \py"ac1D DIGESTION AND DETERMINED BY ICP - OES 2 mg/kg

MERCURY (Hg) WITH REFERENCE TO IEC 62321 EDITION 1.0:2008, > ma/k

CONTENT BY ACID DIGESTION AND DETERMINED BY ICP - OES g/ xg

¢+, [WITH REFERENCE TO IEC 62321 EDITION 1.0:2008,

gg?ggégM (VI) (Cr™) |3y ALKALINE DIGESTION AND DETERMINED BY UV-VIS 1 mg/kg
SPECTROPHOTOMETER

POLYBROMINATED

BIPHENYLS (PBBs)s& |WITH REFERENCE TO IEC 62321 EDITION 1.0:2008,

POLYBROMINATED BY SOLVENT EXTRACTION AND DETERMINED BY GC/MS 5 mg/kg

DIPHENYL ETHERS AND FURTHER HPLC CONFIRMATION WHEN NECESSARY

(PBDEs)

DATE SAMPLE RECEIVED : MAY 08, 2009
TESTING PERIOD : MAY 08, 2009 TO MAY 11, 2009

R R b b b b I I b b b b b S b b I dh b I IR S b b db b b SR b b I Ih b b SR Sb b b b b b IR b b I b b b I b b b b b b b b b I Sb b b IR b b b Sh b b IR Sb b 2 b b S dh b 4
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TESTS CONDUCTED

(D)

MEASUREMENT FLOWCHART :

1. TEST FOR Cd/Pb CONTENTS

PUT WEIGHED
SAMPLE INTO A
SUITABLE VESSEL

ANALYZED BY
ICP-OES

Tl

2. TEST FOR Hg CONTENT

PUT WEIGHED
SAMPLE INTO A
MICROWAVE
DIGESTION
VESSEL

ANALYZED BY
ICP-OES

KK AR A AR A A A A A A A A A A A A A A A A A A A A A A A AR A AR A AR A A AR A A A A A A A A A A A A A A A AR A AR A AR A AR A AR A AR AR AR AR AR A XK

I

ADD SUITABLE
ACID

MADE UP WITH
DEIONIZED WATER

CONCENTRATED
NITRIC ACID,
FLUOROBORIC
ACID AND
HYDROGEN
PEROXIDE WERE
ADDED

MADE UP WITH
DEIONIZED WATER

NUMBER:

o 4 1l

DIGEST SAMPLE
IN VESSEL

TRANSFER THE
DIGESTED
SOLUTION INTO A
VOLUMTRIC FLASK

DIGEST SAMPLE
IN MICROWAVE
DIGESTION
VESSEL

TRANSFER THE
DIGESTED
SOLUTION INTO A
VOLUMTRIC FLASK
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TEST REPORT

TESTS CONDUCTED

3. TEST FOR CHROMIUM (VI) (Cr®")

CONTENT (ALKALINE DIGESTION)

NUMBER:

SZHH0038564301

WEIGH SAMPLE IN ADD DIGESTION ADJUST THE pH

AN ERLENMEYER SOLUTION AND OF THE SOLUTION

FLASK CONTINUE TO 7.5%0.5 AND
STIRRING WHILE TRANSFER THE
HEATING AT SOLUTION TO A
90~95C VOLUMETRIC

FLASK

ADD ADJUST THE pH MAKE UP WITH

DIPHENYLCARBAZI OF THE SOLUTION DEIONIZED WATER

DE SOLUTION AND TO 2.0+0.5

MAKE UP WITH
DEIONIZED WATER

ANALYZE THE MIXTURE BY USING
UV-VIS SPECTROPHOTOMETER WITH
WAVELENGTH SET AT 540 nm

4. TEST FOR PBBs/PBDEs CONTENTS

WEIGH SAMPLE EXTRACTED BY CONCENTRATE THE
AND PLACE IN A SOXHLET EXTRACT
THIMBLE EXTRACTION WITH

ORGANIC SOLVENT

ANALYZE BY MAKE UP WITH TRANSFER THE
GC/MS AND ORGANIC SOLVENT EXTRACT INTO A
FURTHER HPLC VOLUMETRIC
CONFIRMATION FLASK

WHEN NECESSARY

KK R AR R AR R AR A A A A A A A A R A AR A AR A AR A AR AR A A A A A A A A A A AR A AR A AR A AR A A AR A A A AR A A A A A A A A A A A A A A A Ak, K

END OF REPORT
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