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ABSTRACT
Two novel planar are proposed in this thesis for modern mobile communication applications: A disc-slit microstrip antenna and a
balance-fed disc-slit antenna. A disc-slit microstrip antenna, has a microstrip line-feeding. The balance-fed disc-slit antenna, is
realized by merging a single-ended disc-slit monopole antenna with a defected-ground balun. The resulting antenna has the special
merits of high immunity against electromagnetic interference from nearby circuit and less sensitivity to size variation of the
corresponding ground plane.
The balance-fed disc-slit antenna can be designed by three steps: (1) Design an unbalance-fed antenna for the specified band; (2)
design a DCL balun for this band; (3) merge the antenna and balun implemented in Steps 1 and 2 into a balance-fed antenna. A
prototype was created and examined, and the results obtained demonstrate the promising performance of the newly proposed
antenna.
Key Words : planar antenna, disk antenna, balance-fed antenna, mobile communication

Keywords : planar antennall disk antennal balance-fed antennal] mobile communication
Table of Contents

oooo

ood

0000000 oOOoDoo0oooooooooDooooondiii
do00doOdooooooooooooooooooooodiv
do0ddodoooooooDoooooooooooooogy
d00d0O0d0DO0oo0Doo0ooooDoooooogodyvi
0?0 0000000000000 000oooonooooanvi
0o 000000000000 0000000oOoO0oDggix
0000000000000 D00000D00000004dA0 xii
goooe?
1.10000000000000D00000o0O00o1
l.2000000000000000000O0O0007
1300000000000 00000O0DOO00O0O00g9

00O BalunO?

21Baun 00 0000O0DOOO0OO0OODOOOOOO10

220 0000000000000 000DODOOO0O13

2.3 CoupledlinebalunD 000 O0O0OO0DOODODODOLY
24DCLbhaund0 0 00D0OOO0OOOODOOOOOOZ27
2500DCLbalund0 00000000 DO0ODOOOO33
oooooono

10000000000 o0oooooooos4
2000000000000 00DO0O0DOODOO43
3000000000000 000000O45
doooooooooga?
410000000000O0D000DODOO0DODOOs3

420 00000000000DO0OD0DODODOOOel
00000000 00ddodooonoooooOooooes
WOO0O00O00D0O0000Do0ooonoooDooooaovTo

REFERENCES



[1JO000*W0000?W000000000002002.0

[2] Min Sze Yap, Lenna Ng, and Sheel Aditya, “ A Triple Band Antenna for GSM and GPS Application,” 1EEE vol. 2 pp. 1119-1123,
December 2003.00

[3] Hyronjin Lee, Hun Nam, Yeongseog Lim, “ A Design of Printed Square Loop Antenna for Omni-directional Radiation Patterns, “ IEEE
Radio and Wireless Conference, pp. 253-256, August 2003.01

[4] Sang-Gyu Kim, Kai Chang, “ Ultrawide-band Transitions and New Microwave Components Using Double-Sided Parallel-Strip Lines,”
IEEE Trans. Microwave Theory Tech., vol. 52, pp. 2148-2152, 2004.00

[5] Mongia, R., Bahl, 1., and Bhartia, P. “* RF and Microwave Coupled-Line Circuits,” Artech House: Norwood, MA, 1999, Ch. 11.00
[6]StevenYuO “ 0?2000000/000/00/00000?0" O2005.0

[7] Jong-Wook Lee, Kevin J. Webb, “ Analysis and design of low-loss planar microwave baluns having having three symmetric coupled lines,”
IEEE Microwave Symposium Digest, vol. 1, pp. 117-120, June 2002.00

[8] Stephen H. Hall, Garrett W. Hall, James A. McCall, “ High-Speed Digital System Design,” John Wiley & Sons, 2000, Ch. 3.0

[9] M.A. Salah-Eddin and A.M.E Safwat, “ Defected-ground coupled microstrip lines and its application in baluns,” 1ET Microw. Antennas
Propag., 2007, 1, (4), pp. 893-899.01

[10] Bockelman, D.E., and Eisenstadt, W.R. “ Combined differential and common-mode scattering parameters: theory and simulation,” |EEE
Trans. Microw. Theory Tech., 1993, 43 pp. 1530-1539.0

[11] Leong, Y.C., Ang, K.S., and Lee, “ A derivation of a class of 3-port baluns from symmetrical 4-port networks,” IEEE MTT-S Int.
Microwave Symp. Digest, 2002, pp. 1165-1168.01

[12] “ Agilent E5070A/E5071A ENA Series RF Network Analyzers User’ s Guide,” Second Edition, Agilent Part No. E5070-90010, Agilent
Technologies, April 2002.01

[13] Ang, K.S., Leong, Y.C., and Lee, C.H., “ Multisection impedance-transforming coupled-line baluns,” 1EEE Trans, Microw. Theory Tech.,
2003, 51, pp. 536-541.00

[14] Ahn, D., Park, J., Kim, J., Qian, Y., and Itoh, T.,“ A design of the low-pass filter using the novel microstrip defected ground structure,”
IEEE Trans. Microw. Theory Tech., 2001, 49, (1), pp. 86-93.00

[15] Hamad, E.K.I., Safwat, A.M.E., and Omar, A.,“ L-sharped defected ground structure for coplanar waveguide,” 1EEE AP-S Int. Symp. on
Antennas and Propagation and USNC/URSI National Radio Science, Washington, DC, USA on July 2005.01

[16] Hamad, E.K.I., Safwat, A.M.E., and Omar, A., “ 2D periodic defected ground structure for coplanar waveguide,” Germany Microwave
Conf., GeMic 05, Ulm, Germany, April 2005.0

[17] K.C. Gupta, Ramesh Garg, Inder Bahl, Prakash Bhartia, “© Microstrip Lines and Slotlines,” Second Edition, Artech House, 1996.01
[18]0 000 0000?2000 00000001991.0

(1900000000 00000000000 000000000000002003.0

[20] Cheng-Nan Chiu and Wen-Chang Hsu, “ A balanced T-shaped antenna foe 3G mobile handsets foe WLAN,” Microwave and Optical
Technology Letters, vol. 48, pp. 131-133, January 2006.0J

[21] Constantine A. Balanis, “ Antenna Theory Analysis and Design,” Third edition, John Wiley & Sons, Inc., 2005.00

[22] David K. Cheng, “ Field and Wave Electromagnetics,” Second edition, Addison-Wesley, 1989.[1

[23] J. Liang, C. C. Chiau, X. Chen, and C. G. Parini, “ Study of a printed circular disc monopole antenna for UWB systems,” |EEE Trans.
Antennas Propag., vol. 53, pp. 3500-3504, Nov. 2005.00

[24] Yu-Cheng Kang, Cheng-Nan Chiu and Sheng-Ming Deng, “ A New planar Circular Disc-and-Ring Monopole Antenna for UMTS/UWB
Dual-Network Applications, “ Microwave and Optical Technology Letters, vol. 48, No. 11, pp. 2396-2399, Dec. 2006.0]

[25] Chi-Sheng Liu, Cheng-Nan Chiu and Sheng-Ming Deng, “ A Compact Disc-Slit Monopole Antenna for Mobile Devices,” IEEE Antenna
and Wireless propagation Letters, vol. 7, 2008.0]

“

[26] C. N. Chiu and H. R. Chen, “ A new compact balance-fed t-monopole antenna for UMTS mobile applications,” Microw. Opt. Tech. Lett.,
vol. 49, pp. 1904-1907, Aug. 2007.00

[27] C. N. Chiu and H. R. Chen, “ A compact and wideband balance-fed triangular-monopole antenna for DCS/PCS/UMTS/WLAN/
WiIMAX applications,” Microw. Opt. Tech. Lett., vol. 50, pp. 971-974, Apr. 2008.



