Juasall daala

duurigl) Anls

bl Jeadl aUal daja fpa) pdipe BlSlae g avaual
A ae olee 44

A e sk gaste

450 )¢Sl gl

il il

Ol oy w ) giSal)

22022 2 1443



o)
435 (A pall lldg duglal) DY) dalail b dagall 3aY) (e dajall ) Ciladipe aa3

Jo e il Gl (6 L Y 5 costhall dajmll s dugepall e Clalafl) Cma b

Laaie (o35l Calall Jass Lee e il

pdiall )l Jaall Ll 8 aadieed) Chadondi g9 dadal) ] mdipe paead g pdall 18 oy
Gua 100 MHZ dajs (mje 5 2.4 GHZ (63 205 deny (63 5 Aaala) Gl iyl
G5 O dnsanad il g dagensal) Sl el o Jexd 83158 adsall 138 b el Jae 05S
ot 5y AL GAS 5 5000 (B (ks cpnal i 05K Of o ld Gl 5 o€ 5 lee
Sape S Getia il GRAN (@Il Ol zeniall Jaall Jad A sladiul bl
(Parallel-Coupled(Edge—Coupled),Half-Wavelength Suspended Stripline

BSlaall Jaad AWR zaliyy Jaxi) 9 .Resonator Band Pass Filters)

paliad) aladnaly B dspdl) e dais ) @iy aead gosdall des (g 33
abigat Llee 5 0 9 0.1 dB (Bandpass ripple)iss gz 9 (Lumped Element)isssl)
9Sy1 ghaY) plaad aadl il sl ¢ (Parallel coupled line) dagaall 4k yil) Jasll Jaghad )
Gl Jalee o sladl o bldie) aueaill 8 @lip€all slad slal SIS 5 Sy sagall Glaid a8
Sy ekl elall e ) Zog dail) 5 Zog dpmal) clailaall e Jpemall aia 5 X (a2
S S lpriall el ) alag) s desalad) dasall e S5 aracail) o Bole) sl 5 Lol



laalgall (3235 8)sShal) ilidanal) die Fusalal) 5 2N Aol e Adeaal) ciladiyall of il iy
0.52 dB laias Sy; zhayl ol o duhal) cjelal 5 adgial) aahll Jead) cilaadaty Jaall 4 slladl)
sagad) ot IS Ly 3 lakay LN 538 g S 5 cdsalad) dapall .87 dB g ZaEl dayall
O el ) dlaal =il cayelal 5 .16.86 dB dlall dsjall 5 16.1 dB Al 45)A1 Sy
sl g sl dale OIS 5. el aa el 43 V) gl el gl Wils oIS desalal) da

. 800 syl eyl



University of Mosul

College of Engineering

DESIGN AND SIMULATION A BAND PASS
FILTER FOR LTE SYSTEM

Amina Ghassan Abdullah

Higher Diploma project
In
Electrical Engineering

Supervised By

Dr. Saad Wasmi Osman

1443 A.-H 2022 A.D



Abstract

Band-pass filters are one of the important devices in cellular communication
systems because of the role they play in blocking unwanted frequencies and
required band passing, especially in the increasing of demand for higher data

transmission, which makes the frequency spectrum congested.

In this project, the Chebyshev-type band pass filter has been designed for LTE
advanced technologies, which is used in base stations applications and operate at
central frequency of 2.4 GHz and bandwidth of 100 MHz, the filter in this position
operates as a circuit that selects the desired frequencies, which needs for its
designing to be practical and efficient and in order to implement this, it should be
small size, low power loss and low cost. The BPF is designed using the (Parallel-
Coupled (Edge-Coupled),Half-Wavelength Suspended Stripline Resonator)
topology by using the AWR program for making the simulation. The project
workflow take the designing of the 3™ order BPF using lumped element with a
bandpass ripple of 0.1 dB and finding the values of insertion loss S;; and return
loss S;; in dB, then transform the design to a distributed element (parallel coupled
line) and finding the values of insertion loss S,; and return loss S;; in dB. Also
finding the dimensions of its component depending on finding the values of the
bandwidth factor X which is used to find Z.,. and Z,, which is the essential
parameters for finding the dimensions. Then the same steps is repeated but with a
5™ order BPF. Then a comparison is made for the insertion loss results between the

designing of the tow orders BPFs.

The results showed that the designed filters of the third and fifth orders at a central
frequency of 2.4 GHz and a bandwidth of 100 MHz meet the specifications
required to operate with LTE advanced technologies applications. The insertion

losses were about 0.52 dB for the third order and 0.87 dB for the fifth order, and



the width of the spurious window was about 3, while the return losses were for the
third order 16.1 dB and for the fifth order 16.86 dB. The comparison results showed
that the 5 order BPF had always a higher loss but it had a stronger blocking. The
quality factor was equal to 800 for both 3™ and 5™ order filter.



