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Thesis title : A Reduced-Size Bandpass Filter Using Microstrip Line Periodically Loaded
with Stepped-Impedance Hairpin Resonators

Major Field : Electrical Engineering
King Mongkut’s Institute of Technology North Bangkok
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Abstract

This thesis proposes a reduced-size bandpass filter using a microstrip line periodically
loaded with novel stepped-impedance hairpin resonators. The bandpass filter has been designed at
the operating frequency of 2 GHz with a bandwidth of 60 MHz. The full-wave IE3D program has
been employed to simulate the proposed filter. The simulated results of the bandpass filter using a
microstrip line periodically loaded with novel stepped-impedance hairpin resonators show
passband insertion loss about (-3 dB) and low return loss (-13 dB). The size of the proposed filter
has been also reduced approximately 15 % when comparing with the filters using conventional
stepped-impedance hairpin resonators. The simulated results of the bandpass filter with an
improved structure of microstrip line periodically loaded with novel stepped-impedance hairpin
resonators show passband insertion loss about (-3 dB) and low return loss (-20 dB) and harmonic
suppression of about —17 dB at 7.6 GHz. This work can be potentially applied and developed for
wireless communications and monolithic microwave integrated circuits.

(Total 64 pages)

Keywords : hairpin resonators, stepped-impedance, microstrip line periodically loaded
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A1¥1unsnaFuaIL GML 1000

Typical Properties of 0.030 £ 0002 Inch
(0,762 mm + 0051 mm) Thickness

63

GL Technologies GWIL 1000 copper d ad substrate
is designed for high frequency microg rip antenna

and ot her wireless applications. GML 1000's
deledric congtant (Ck) islow and stable when
used over broad temperat ure and humidity
operating ranges Itslow insertion lossmakes
QWL 1000 the moat cogt effective option when
compared to PTFE and other recognized micro-

wave laminades This subsrate isided for uss in
antenna, radio, power amp, LNB, LNA and other
wirdessdesigns

Features and Benefits

Dk gable -55%Cto 1251

Stable Dk in hurmid and dry environments
No special t hrough-holetreatments
Fabrication and as=mbly in & andard PWB
operations

Meets UL 94 V- O Hame Requirements
Standard FRY feeds & speeckfor drilling and
routing

Excellent mechanical and eledtrical proper-
ties

BEST cogt performance avallable

Applications

LNBs

LNA's

Antennas

PAFilt ers

Baze Fation Antennas

Ted Methed  US./ Hetric
Diclectric Constant IPC2555 320005

Dissipation Factor IPC2555 0.004

dbfinch Less (5, parameter from a

50ehm 10 inch long trensmisson line @ 10CH:z 0277

Burface Fedsivity [ 96/ 35/30) IPC25.17.1 X107 W

Volume Redsthty (CO8/3530)  IPC2.5171 SXI0F Mo-cm

Maoisture Insulation Resistance 20 oyles - 20M90%AH 13107

to B500aF% RH

Solvent Extrect Condudtivity 0.53 pglem®

Physlcal Property Test Methed us / Metric
Copper Ped Srength |PC24.8 5.0 ilkinch) 0.83 N'mm
Flexural &rength - Length AST M Orao 43500 ps 300 Nimm?
Flexural Rrength - Coss ASTM D 730 35,000 ps 262 Mmm?
Flexural Modulus - Length ASTM D730 2.3 mpd 15560 N mm?
Flexural Modulus - Coss ASTM D730 2.1 mpd 14430 N mm?
Wt er Ahsorption IPC2E2.1 0.06 %
TedMethod U/ Hetric
Clzss Trandtion Tag) by ChA IPC24.24.2* 1390

Thermal Conductivity [@120°0)  ASTM E 1530 0228 Wrrk

Thermal Stress (@255°C (5500 IPC24.151 20+ ssconds

Z-Axis Expansgon AT =T, IPC24.41 70 ppmi°C

Z-Axis Expangon T —280°C IPC2.4.41 400 ppm/<C

X Awes Expansdon IPC24.41 32, 32 ppmi*C

Dimensional Jability (E 4/105+E-2/150)

- Length IPC24.38 -0.00066 inch'inch or mm/mm
- Cross IPC24.33" -0.00075 inch'inch or mm/mm

Flammability Uad V-0

* Method modified sightly to be goplicable to matenal tested.

Motes:

Typical prop erties of 0.762 mm (0.030 inch) laminateclad with 35pm {1
ounce) copper. Properties of other thicknesses and copper weights may

vary.

Inasmuech as GIL Tachnobgias has no contol ovar the usa to which othars may put the matarial, it doas not quarantaa that tha sama rasults as thosa
dascribad harain wil ba obtainad. Each usar of tha matarigl should maka thair own tast 10 datarmina tha suigbility ©r thair own panicular usa.
Hatamants concarning possible or suggastad uses of tha matarial described harain arm notto ba construed as constituting & licansa undarany GIL
Technobgies patant covaring such usa or as mecommandad for usa of such matarial in tha infringamant of any patant.

TSR-184 F
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