54 8§ 2005 8 Vol.54 No.8 August 2005
1000-3290/2005/54 08 /3711-05 ACTA PHYSICA SINICA (©2005 Chin. Phys. Soc.

410073
2004 9 20 2005 1 19

UC-PBG

UC-PBG
UC-PBG

PACC 4270Q 8440

UC-PBG
1.
—4 10 11
2.
UC-PBG 1 |
5 t z
uniplanar compact photonic band-gap UC-PBG £
Sievenpiper ~ ° [E. 0
& = eog €, E 1
g e U
UC-PBG
578
UC-PBG UC-PBG

1 UC-PBG

UC-PBG

" 51307



3712 54
Floquet o1 -1 00
0 O
p? ! i
p .00 O 0o s
¢ 0 1 15
? H " 'H
Sl}m |:|— e'lAS 0 1 D
Ir" =z°" x y z 2 S=ka D, N, x N, D
Exyz =V V II' + kel - jop, V x IT" S ka
3 D,, D, Hemmitian 10
Hx yz =joege, VxII'+V V- II" + kye IT". T, T,
4 T;]va T’( = diag dm’
e m 9
¢ ¢ Helmholtz T;,] D,T, = diag d,
TY T}
aZ ;e 2 re 2 82 e 2 e me o
o T 9y’ +€x o * ekog =0 S v
82 ¢m 82 ¢1n 82 ¢m Ue " = T;I!l’emT% ° 10
kz " = e m
ox T oy LEPNERR o¢" =0 5b v
S xyz o =e YNz y+a oz 6 L4 v v
S xyz o =eNY" x+ay oz i
o LU e (d dy
ko= w v/ pogo e,=e =1. k ddzzjk —?(h—’z+h—;—k%€z)U§k =0 1la
k, Ko+ k> ky I
2 2 2 & F: dy d, 2 n
k, k, kv + k) <k 22o\R e kye, U3 =0. 11b
x y
ko ks 11
z
N, x N,
x Y
hJ2  h,/2 n-0.5h m-
0.5 h, w h, m h, z
!Ile m 5 Xy x y 10
6
z 3 4
Edw_Lwp Lo kew -0 2
« 4 : ’ E, = M ’ +jw Q(L
7a Y oyoz " o
82 e . a m
%qf‘" - %Wmum - %wam + kye W™ =0 7b E, = g?é—z - Jwp —aﬂ
z h, h y 12
_F¢n oy
H, = Oyozr ~ IS
D, =D.D, S gn oy
D, =DD, . = Quoz T e oy’

D, N, xN,

X



8 3713
12 e E,, H,,
E, H nh, m-05h E
H, n-0.5 h, m h, Er = T;lEx .
E., 6 H k6 12 N . 14
: v H , =T,H T,.
_1 / JWL g ' ‘
Ew_hy D o+ eD,
g = L4 p _imep g
h, dz h, 13 13 Kronecker
H -1D AW jueooge _ py AXBoB'®AX, A B X X, X
h, dz h,
_ i d!IIm JWEOE,( ’ e
H, =4 D iy -D, v
[E,V] [ jupd, @ I'h, I ® dﬂ/hy] BU\, B ;
~ = . Uf5
E Tl jud @ d,ih, d, @ 1k, E,‘f%
[ﬁyv] ) [ juieda @ Ih, 1@ dulh] " lgmg g
A, 7L jueed @ doth, dy @ 1k, %df%
d, d, d,d, D, D, -D, -D, a=3.05mm b
T, T, 1 =2.79mm [=0.76 mm w=0.25 mm g=0.51 mm
d=0.70 mm t =0.64 mm.
11 & n=¢le,
15 16 e, =10.2.
S J E 2 UC-PBG
2 a n=1 e, =10.2
[Eyv] [le Z12] [Jxv]
I I I D 17
E. Zy Zxnildy 11.1—13.4  18.1—22.3 GHz
17 20% : 8
ZJ = 0. 18
2b ¢ d n=0.51.52.0
18 det Z
UC-PBG
=0
k, k
- UC-PBG
UC-PBG "
13.4—16.6
9.7—11.8  8.7—10.4 GHz
3 20% 24.0—27.5
14.8—19.4  13.0—17.6 GHz
8 UC-PBG n=2 30% .



Yang F R Ma P K Itoh T 1999 IEEE Trans. Microwave Theor .
Technol . 47 1509

Sievenpiper D Zhang L Yablonovitch E 1999 [EEE Trans .
Technol . 47 2059

Microwave Theor .

3714 54
30 T ; T : L3 : T
Cu-a-m-a-EEeg g o H P
_p-n-u-u-0 E - .\.\-\.;-»iA._.’-(._.,._n—l— -/./l ?\\->.>._-_._.,./-
25 ru-na 1 S N e - :
gLl N -~‘ '—.‘.,I’ ! ) E . 3
20b ; e 1
N : N : * i,
T % : \-\. J
o X i ey
m 5 Lt el
= B 1 ./-’.;I ‘é4l;.\.
10 f e M ]
/./ i E \
[ H |
5t P N -
/' s U
0 il 1 H 1 | L
r X M r
. T ' — 20 L T i
Dl S S e S e B . R T e
i N 3 : :
s
N . L] N
i . o
@] =8= ¥ ]
:ﬁ 10 Eo = & ! -/./ o :‘.\. g
| - : ~u
un-u-n" ) e,
A M h
5t A : N
o : Ie—x \,
/ : i 1
o ! ! © N\
oK ' H 1 | 1
I X M I
2 UC-PBG a n=1¢,=10.2 b n=0.5¢= 10.2 10.2 5.1 ¢
n=1.5¢= 10.2 10.2 15.3 d n=2¢,= 10.2 10.2 20.4
UC-PBG
UC-PBG
UC-PBG
Yablonovitch E 1993 J. Opt. Soc. Am. 10 283 7 Yang F R Ma P K Itoh T 1999 IEEE Trans. Microwave Theor .
Wang H Li Y P 2001 Acta Phys. Sin. 50 2172 in Chinese Technol . 47 2092
2001 50 2172 8 Coccioli R Yang F R Ttoh T 1999 IEEE Trans . Microwave Theor .
Chou G X Lin F L Li Y P 2003 Acta Phys. Sin. 52 600 in Technol . 47 2123
Chinese 2003 52 600 9 Alexopoulos N G 1985 IEEE Trans . Microwave Theor . Technol . 33
Liu N H 2003 Acta Phys. Sin. 52 1418 in Chinese 847
2003 52 1418 10 Worm S B Pregla R 1984 [EEE Trans. Microwave Theor .

Technol . 32 191
Pregla R Pascher W 1989 Numerical Techniques for Microwave and

Millimeter- Wave Passive Structures New York Wliley



8 3715

Uniplanar compact photonic band-gap on uniaxial
anisotropic substrate

Lin Bao-Qin  Xu Li-Jun Yuan Nai-Chang
Institute of Electronic Science and Engineering  National University of Defense Technology —Changsha 410073  China
Received 20 September 2004  revised manuscript received 19 January 2005

Abstract
The uniplanar compact photonic-bandgap UC-PBG is a periodic planar layered structure which is constructed in the
microstrip structures. In this paper the substrate is regarded as an uniaxial anisotropic medium and the UC-PBG is analyzed
using the method of lines Mol . The process of MoL is described in detail some UC-PBGs with different dielectric parameters

are computed. It is shown that the complete band gaps or even larger ones appear in dispersion diagram of those UC-PBGs.
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