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ã 1 V¡ü��(��Ãá�«¿ã (a) ü�(�; (b) á
��.
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ã 2 �Ãá� S ëê�¢���ý(Jé'

^<�>´� (printed circuit board, PCB) ó
² � � ü � � ( � ÿ Á � ¬ (= 3 15 cm ×
15 cm×1 mm ����V¡�¡
±Ï5ü�
� 15 × 15 � 30 µm þ�Ô�). |^gd�m{,

^ Agilent úi)��.Ò� PNA E8362B ¥þ�
ä©Û¤ë�ü�VB/iU�, é¢��¬� S

ëê?1ÿþ [17,18]. �ý�¢�é'(JXã 2

¤«.

dã 2 wÑ, 3 4.96 GHz NCk��DÑÏ
�, �¢���ý�(JÄ�ÎÜ, 3Ó�ªÇ:
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dã 3(a) Ú (b) �±wÑ, 3 4.8 GHz ±þªãS
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��^�Ç´K�, �0>~ê�K�ªã�'^
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3.1 ������UUU���������OOO

�O¥%ó�ªÇ3 5.0 GHz �ÊÏ��U
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/��0��¡È�Ó, Ë�b¡º� L2 × W2

= 15 mm × 13.5 mm, ��"��º� L3 × W3 =

15 mm × 2.1 mm, "� � W4 = 14.5 mm, Ë�b
¡� � W5 = 12.5 mm©^ 3 × 4 �ã 1(a) �ü
�(���CX�, R��uÊÏ��U��þ�,

må 1.8 mm, ¢ÔãXã 4(b) ¤«©
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ã 3 S ëê�ü(J (a) ��0>~ê; (b) ��^�Ç; (c) ��{|; (d) ò�Ç

ã 4 (a) ÊÏ��U�(�«¿ã; (b) C���U�¢Ôã

ã 6 ��Ãá�C���U��ÊÏ��U
���|��ã3 5.0 GHz ?�¢�é'(J, Ù
¥, ã 6(a) � E ¡��ã, ã 6(b) � H ¡��ã.

lã¥�±wÑ, 3ÊÏ��U�þ\��ü��
(��Ãá�CX��, E ¡��ã�Ì��õÇ
Åå°Ýl 80◦ eü� 55◦, �~�
 25◦; H ¡�
�ã�Ì��õÇÅå°Ýl 85◦ eü� 65◦, �

~�
 20◦. dd��, ü��(��Ãá�C�é
ÊÏ��U�kX®à��^, ¦U�Ë��Uþ
�8¥.
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�ý(J. dã 7(a) ��, 3 4.3—5.1 GHz ªãS
C�U��7Å'�ý(JÑ´�u 2 �, =3T
ªãSC�U��"´���. 3TªãS� 9

�:, C�U��OÃXã 7(b) ¤«, Ñ3 5 dB ±
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þ, ��OÃ�� 7.13 dB, 5.0 GHz ?�OÃ�'
�©��U�Jp
 3 dB©��, �Ãá�CXþ
��Ün|^�±O\ÊÏ��U��OÃ, Ó�
¦�3 –10 dB �°ª�SU��"Ñ´���.

ã 6 �©U��C�U�3 5.0 GHz ?��|��ã¢�(
Jé' (a)E ¡; (b)H ¡

4 ( Ø

JÑV¡ü��(���Ãá��., ^ê�

�ý�{�[T(��Ãá�éÊÏ��U�5
U�K�, ¿?1
¢��y. ïÄL², �ü�
��Ãá���ÊÏ��U��CX��, U�
� –10 dB �°O\
 600 MHz, 5.0 GHz ?�OÃ
O\
 3 dB, E ¡Ú H ¡�õÇÅå°Ý©O~
�
 25◦ Ú 20◦. ù`²ü���Ãá�éÊÏ�
�U��5UUõå
é���^, �±é>^Å
å®à, Jp��5, ¿�O\OÃÚ�°.

ã 7 C�U��7Å'ÚOÃ��ý(J (a) 7Å'; (b) O
Ã
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Abstract

A simple structured left-handed metamaterials composed of single square ring cell is fabricated. Its permittivity and permeability

are simultaneously negative in 4.8–5.25 GHz. A 5.0 GHz microstrip antenna is proposed, and we use this single square ring structured

left-handed metamaterials (SSR-LHMs) as covering layer. Simulation and experiment results show that compared with conventional

microstrip antenna, the performance of the new microstrip antenna with SSR-LHMs has been improved remarkably. The –3 dB beam

of E-plane and H-plane can be reduced respectively by 25◦ and 20◦, so the directional property of the antenna is enhanced. The gain

is improved by 3dB and the –10 dB bandwidth is increased by 600 MHz.
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