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Abstract

This thesis proposes microstrip bandpass filters using unbalanced stepped impedance
resonators and defected ground structure. The full-wave IE3D program has becn employed to
design and simulate the proposed filters. The bandpass filters are designed to operate at the center
frequency of 2 GHz with a narrow bandwidth of 60 MHz. A technigue for second harmonic
suppression is proposed using the dumb-bell shaped DGS, integrated into a stepped impedance
microstrip line penodically load with unbalanced stepped impedance resonators. For an improved
dumb-bell shaped structure, the rectangular shaped pattern has been added so that the high
passband insertion loss and low return loss have been obtained. The simulated results of the
microstrip bandpass filters using unbalanced stepped impedance resonators and defected ground
structure show that the passband insertion loss is approximately -2.76 dB at center frequency of
2.03 GH7 with a bandwidih of 60 MH.. The return loss is betier than -33 dB within passband.
With proper design, the stopband performances of the proposed filter have been drastically
improved that the second harmonic suppression of better than -20 dB up to about 13 GHz has
been obtained comparing with the conventional unbalanced stepped impedance hairpin

resonators.

{Total 76 pages)

Keywords : Stepped Impedance Resonator (SIR), Second Harmonic, Defected Ground

Structure (DGS), Dumb-bell Shaped, Rectangular Shaped
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Technologies

Typical Froperties of 0030 £ 0.002 Inch
(0 762 mm + 0051 rmm) Thidness

GL Technologies GML 1000 copper dad subit rate
is designed for high Frequency microd rip antenna

and ot her wireless applications GML 1000's
deectric congtan (DK) is low and gable when
used over broad lempera ure and hurridity
merding ranges Its low Insertion lossmakes
GL 1000 the most cogt dfective option when
comparad 1o PTFE and cther recogai ned micro-

wave lamindes This subatrate (s ided lor usein

antenng, rado, powes amp, LN, LNA and other
wirdess designs

Features and Benetits

*  Dkaaple-55Cto125C

- SableDkin humid and dry environment s

= No specia through-holetreaments

*  Fabricaion and azembly in $andad PAB
operations

» MegtsUL @4 V-ORame Ruquirgnents

= Sandzd PR texds & seeck o diilling and

routing

*  Exsllent mechanical and eledt ricd propa-
ties

- BESTcoa peformance avalable

Foplications
- NBs
¥ LNAs
¥ Aotennzs
- PAFRtes

. Bxe Ydion Antennas

| Electrical Propedy  JEREEREELE US/ Metric RS
Didectnic Constat IFC255% 320:005
Dissipation Fector IFC2535" 0004

dbinch Loss (3, pramder lrom 2

50chm 10 inch lerg transmicdon line @ 10GH: £277
Sudece Residivity (G958/35/90)  IPC25171 54107 M2
Volume Reiaivity (C96/35/90)  IFC2517.1 8X10° Ma-an
Moisture | nsulation Pesistance 20 oyles - 27020%HH 1010

to 65c0r35% FH
Solvert Extrat Condudt aty 053 glen? B
Physical Froperty Test Methed Us / Hetric S
Copper Ped Rrength IPC248 50 Iblinch) 0.55 W'mm
Rexural rengeh - Lenggh ASTMOrs0 43500 pd 300 Nlmm?

Fexyral Rrergth - Coss ASTM D 750 35000 pd 262 N'mm?®

PAerural Modulus - Length ASTM D730 23 mps 15560 Wmim?
Rexural Modkilus- Qoss ASTM D730 21 mpd 14480 Nimm?®
Water Absorption PC262.1 006 % -
Tetbiahod  US/ Metric TEEEEEN
Gags Tronsition (Tg) by TMA Pozapsz’ 135°C
Thermal Corductivity §21200C;  ASTM E 1530 022 WK
Thermel Qress @2EC(550F)  PC2a 131 204 ool
Z fwis Expangon AT =T, PC2441 70 ppav°C
Z Auis Expansion T 268000 PC244) 400 pperdC
XY Awes Expansion IPC2441 R RppC
Dimensionad Sakiity (B 4105 2/150)
- Length IPC24.29 +0.00066 n¥inch or mmimm
- Qoss IPC2433 -0.00075 indvinch of mmdmm
Aammabilty [SE:T) V-0 o

* Method mod fied sightly fo be anplicave to materal tested

Netes:

+  Typical properties of 0,762 mm {0030 inch) laminaleclad with 35pm (1
ounce) copper. Properties of other thicknesses end copper weiglts may
vary.

Inasmuch as GiL Tachnobgies has no contol ovel $a 158 10 which othas may pul tha malerial, it 9083 notguarantaa thal tha 2ama 1esuls asthoss
dasttibod harain will ba obaned. Each user o the mzaial should maks 1ha¥ own test 1 datarming tha suizbiiy b thak own paniculr va,
Salamants concaining possibb of suggastad vess of ha matanialdescibed hamin am nol 1 ba constiuad as constiuting a lcanss undat any GIL
Bohnobgiss paam cossing such usa of as woommanded 101 psa of such matarial in thg infringamant of any patant.

TSR-134 F
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