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h-index

The /h-index 1s an index that attempts to

measure both the productivity and impact of

wn

the published work of a scientist or scholar. 5 A
The index is based on the set of the scientist's % . )
most cited papers and the number of citations

}more than
that they have received in other publications. h citations
The index can also be applied to the "

.. : / citations=papers=h

productivity and impact of a group of e
scientists, such as a department or university ..
or country, as well as a scholarly journal. first b . ors papers
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MIFABUAVNTNINENaRanlag Times
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The Times Higher Education World University Rankings were developed in concert with
our rankings data provider, Thomson Reuters, with expert input from more than 50
leading figures in the sector from 15 countries across every continent. We believe we
have created the gold standard in international university performance comparisons.

Our rankings of the top universities across the globe employ 13 separate performance
indicators designed to capture the full range of university activities, from teaching to
research to knowledge transfer. These 13 elements are brought together into five
headline categories, which are:

« Teaching — the learning environment (worth 30 per cent of the overall ranking score)
» Research — volume, income and reputation (worth 30 per cent)

 Citations — research influence (worth 30 per cent)

* Industry income — innovation (worth 2.5 per cent)

« International outlook — staff, students and research (worth 7.5 per cent).
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[problem points] This paper proposes [proposed
method or system or model or algorithm or
others] In this [proposed method or system or
model or algorithm or others|, [original know-
how which is considered as sale point] To
evaluate the performance of proposed [method
or system or model or algorithm or others], the
[experiments and/or simulations and/or
calculations or others] are performed with [no of
samples or conditions], the results reveal [results
in % or ration or others] comparing with
conventional method.

* From lecture of “EECON Paper Writing” by Kosin Chamnongthai
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Broadband bandpass filters using slotted resonators fed by interdigital
coupled lines for improved upper stopband performances

Mongkol Meeloon, Sarawuth Chaimool, Prayoot Akkaraekthalin®

Department of Electrical Enginesring, Faculty of Engineering, King Monghur's Universiny of Technology Norrh Banghok, Pibulsonghkram
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Ahstract

This paper proposes new broadband microstrip bandpass fliers based on sloted hinear tapered-line resonator (SLTR) and
slotted step impedance resonator (S5IR) structures for size reduction and improved stopband performances. A comprehensive
treaiment of slotted resonators and both eénds of the resonator with interdigntal coupled lines 18 desenbed. The design concept
15 demonstrated by two filier examples including one with an SLTR and another one with an SSIR. These filiers have not
only compact size bul also a wider upper stopband resulting from resonator bandstop charactenstics. The simulated and
experimental results of stopband performances are better than 15dB for a frequency mnge up w 25 GHz
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1. uwin
1. INTRODUCTION

uraqala
motivation

HHHaalaym
Problem view point

ATFMUN AT T
Literature review

—d W JET |
'}I‘ﬁﬂ’lﬁ'uuﬂlﬂﬂﬂlﬂﬂgﬁﬁ
Conventional method

1.INTRODUCITION (uniin)
Motivation: (ussasla)

research field, impact to society and research|

field, applications in other fields, problem issues,
your own issue (arsisn, SvEnafsadmusszataiian, n1q
Uszgnifluany @iy, dssdiudomn, Ussidiulandanddoaewmuie)

Literature Review: (nisnunauassningss)

- Related works
N (9uifnedes)

AT TTRE TBIEIE
Author’s research position

Conventional methods = disadvantage
{"Fﬁ'ﬂ’nﬂuﬂﬁﬁﬂﬁﬁejmj AadenlFe)

- Position of your research

(AMBUIDITTHUBIE W LINANAGY)

* From lecture of “EECON Paper Writing” by Kosin Chamnongthai




NSIASEN literature survey

Year | Authors Proposal content Advantage | Disadvantage
1380 =ancha X ray techmgues to use X-ray atiumation for manitor ingide body
1891 Chansin ¥ ray for human body appraphate x-ray for monitaring human safa Tar huma:] bofy can nol use for athars
1995 {F.omi Small side x-ray tube develop small size of x-ray fube small size not safe for fruit
iH3 Ming l:l[-laz,r image undarstanding algorithrm for undarstanding x-ray for human [able for human body  [not available for fruit
Approach for improvemtnt to find frequency range of x-ray that is safe for human
Afn1sTuafnifingm

(conventional method) wuvuATan lanl5ou

(advantage approach for problem solving)
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1. Introduction

In wireless communicalion §yslems, microwave planar
bandpass filters are employed in most applications. The
broadband and multiband applications are renewing the in-
terest in the design of planar broadband filters with low loss,
compact size, high suppression of spurious responses, and
improved stopband performances. A broadband bandpass
filter hag been imually studied w achieve a wide [metional
bandwidth more than 70% using & mulu-mode resonator
(MMR) consisting of a low impedance ling in the center,
high impedance parallel lines at both ends, and an aperture
ground plane on a back side 1o achieve ughlened coupling

degree of the coupled lines. A pair of open-end stubs has
been then introduced into the center of resonator w shaft

* Commstiponding awthor. Tel.: <662 91325008519
fax: =662 913250058520,

E-mail addrers: prayoot@kmutnbse th (P Akkaraskihalin).

downward the second-order resonant frequency [ 1,2]. Mod-
ified MMRs with step impedance structures were used for
witeband bandpass filiers, resulting in s122 reduction and im-
proved stopband responses [3]. Several works employed siep
impedance resonator (SIR) structures for lowpass and band-
pass filers w enhance their stopband performances [4-9].
Since 2002, the US Federal Commumications Commussion
(FCC) authonzed the unlicensed vse of UWB frequency be-

tween 3.1 and [0.6GHz [ 10], extensive works on bandpass
filters have been reported using several lechmigues, e.g., an
aperture-backed microstnp ling structure || [-13], an MMR
withoul aperiure-backed microstnp ling structure [ 14,15],
and composite low pass-highpass structures | 16,17].

With these transmission-line-based wideband bandpass
filters, they unfortunaizly suffer from spunous harmonie
above a dominant passband, thus produce an unexpected
narrow upper stopband, especially above 3.8 GHz. In addi-
uon, single-stage MMR-based filters exhibil unsatisfactory
oul-of-band rejecuon skirts below and above passbands.
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To overcome these drawbacks, improved bandpass filters

have been presented by driving the MMRS with interdigital
coupled lines of enhanced coupling degrees [18,19]. The

capacitive-ended interdigital coupled lines were formed to
assign their transmission zero Wwards the fourth-order res-
onant frequency of the MMRS, resulting in the first spunous
suppression. Moreover, (wo oulgr arms in the nterdigital
lines were properly lapered to compensate the phase imbal-
ance near the upper end of passband [1%]. In addition, 1o
improve the upper stopband performance of the bandpass

filter, two lowpass flers were integrated at 18 two sides [ 19].
However, using MMRs excited by two mtendigital coupled
lines, only narrow upper stopbands wene presented since
their lowest spurious harmonics appeared near the upper end
of passbands. In order 10 improve upper stopband character-

151ics and reduce the size, this paper proposes neéw broadband
bandpass fillers vsing sloted linear tapered-line resonator

(SLTR) and slotted siep impedance resonator (35IR) struc-
lures driven by mnterdigital coupled lines at both ends of the
resonalors. [n Section 2, the coupled lings will be designed,
opumized, and compared with the convenuonal one. In
Section 3, the proposed SLTRs and S5SIRs will be intro-
duced and their bandsiop charactenstcs will be also deter-
minéd. The designs and measured results of the broadband
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5. Conclusions

Novel SLTR and 5SIR broadband bandpass f[liers with

improved upper stopband performances have been presented
and implemented. By properly forming SLTR and SSIR

wogether with two interdigital coupled lines at both ends,
single-SLTR and S5IR filers are designed and constructed
and their performances are extensively investgated in sim-
ulation and measurement. The proposed Olers demonsirate
their capabilities in suppression of Spunous responses. Also,
twio-SLTR and two-S5IR hlters are designed and fabneated

W prove that they improve the passband and wpper stop-
band performances with sharpengd rejection skirts outside

the passband and widened wpper stopband. When compar-
ing with SLTRS, we find that the S5IR structures are easier
o design and febrnicate and they also have beter stopband
characteristics.
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