


Dahele and Lee

M
M )
I
[]
0
[--]
a
Hy=Hy+H,  &<10 —>2
H.
a/H,
(a/H; >2)
o) & a/H; <2



Watkins!
Wolff and Knoppik[ ]

r,dyn
Chew ! Lo
and Kong
™ []
, (V) :
[]
e =gr(HD+HA) (1)
* (Hp+H,- &)
gl’
Ere = & Hy/Hp =0,
, Wolff and Knoppik[ ]
gr,dyn gr,eff
[Vieq A]



Yy.

dn - C

e 27 Agiy Y &y eff
-0a(x)

f

(")

m Ay -

(@, =4.201 0, =3.054 ,a, =1.841, o, =3.832)

'TM310 ! TMOIO ! ™ 210

4€re ’ gr,dyn

gr,eﬁ = 2
(\I ‘9re + \[ gr,dyn )

&
( \ ) gr,dyn

gr,eff -

re

. gr,eff

r,dyn ’(\)

£ — Cdyn (‘9 = gogre)
i Cdyn (‘9 = ‘90)

Cdyn = CO,dyn + Ce,dyn

' ™ 110
c
aeff
gr,eﬁ '(\ V)
(%)
gr,eff
(%)
gr,dyn gre ( Y)
gre
(*)
Cdyn
(®)



0,stat

CO,dyn = 7nCo st
7, =10
7, =0.3525
7, =0.2865
7, =0.2450

I C
e,dyn _5 e,stat

5:
o=2

C C

e,stat ! 0,stat

[ L0 MO

{Q))

Soé‘reﬂ'
HT

C:

q=u+v+uv

Yy

a/H;

2 1+q)

0,dyn
Q)
n:
n:
n:
n:
H Ce,dyn
(V)
n:
n#
wheeler!
wheeler! 4
M)
a .
Q)



l+e, 4
l/ _
2 mp !

V=
a
3t 8+7T/”T g

t=0.37+0.63¢,

_1+0.8(a/H;)” +(0.31a/H;)*
1+0.9a/H;
g=4+26a/H; +29H;/a

q C 0,stat

P

e,stat

Ce,stat = CO,stat (g) -q

2
EpE T A

Co,stat (&)= H
.

At =a"\j(1+q)

Yyy

()

")

QY
")

(%)
(")



+Ere a/H;
a/H;
.a/H; <3
gr,dyn gr,eff
&e  a/H;
a/HT gr,dyn ’gr,eff
.a/H;
I
1]
II
111

a/H; <2

Yrr



a/H; <2
(&, >10)
a/H;

, , a/H; >2

References

[ ]- LEE K.F.,, HO K.Y., DAHELE J.S.," Circular Disc Microstrip
Antenna With an Air Gaps," IEEE Trans., vol.AP- ,No. ,pp. - ,

[ ]- LEE K.F., HO K.Y., DAHELE J.S.," Theory and Experiment on
Microstrip Antenna With Air Gaps," IEE proceeding , vol.  ,pt.H,
No. ,pp. -,

[ ]-NAVARRO J.A., FUN L., CHANG K.," Active Integrated Stripline
Circular Patch Antenna for Spatial Power Combining," IEEE
Trans.,VoLMTT- ,pp. -

[ 1- MONTIEL C.M., FUN L., CHANG K.," A Novel Active Antenna

With Self-Mixing and Wideband Varactor-Tuning Capabilities for
Communication and Vehicle Identification Applications," IEEE Trans.,

VoLMTT- ,pp. -
[ ]- WONG K.L., JAN J.Y.," Broadband Circular Microstrip Antenna
With Embedded Reactive Loading," Electron. Letters, Vol. , No. ,

pp- - 5

Yye



[ ]- ABBOUD F.," A New Model for Calculating the Input Impedance
of Coax-Fed Microstrip Antennas With and Without Air Gaps,"
Damascus University Journal, Vol. ,No. ,pp. -

[ ] — WOLFF 1., KNOPPIK N.," Rectangular and Circular Microstrip

Disk Capacitors and Resonators,” IEEE Trans., VolMTT- .

No. ,pp. -

[ ] - CHEW W.C., KONG J.A.)" Effects of Fringing Field on the

Capacitance of Circular Microstrip Disk," IEEE Trans.,VolMTT-
,No. ,pp. -

[ ] = WATKINS J.," Circular Resonant Structures in Microstrip ,"

Electron.Letters,Vol. ,pp. -

[ ]-— WHEELER H.A.," A Simple Formula for the Capacitance of a

Disc on Dielectric on a Plane," IEEE Trans., VoLMTT- ,pp. -

[ ] -Derneryd A.G.," Analysis of Microstrip Disc Antenna Element,"

IEEE Trans.,Vol.AP- ,No. ,pp. -

[ ]-LEONG M.S ET AL.," Determination of Circular Microstrip Disc

by Noble's Varitional Method," IEEProceeding,Vol. ,pt.H,pp. -

[ ]-ITOH T., MITTRA R.," Analysis of Microstrip Dick Resonator,"

Arch.Eleck. Ubertragung,Vol. ,No. ,pp. - ,

[ ] - ABBOUD F.DAMIANO J.P.,PAPIERNIK A,"” New
Determination of Resonant Frequency of Circular Disk Microstrip
Antenna: Application to Thick Substrate ," Electron. Letters, Vol. ,

No. , pp. - ,

Yye



Hp= , mm, Hy= mm, g, = ,

a GHz
(mm) Abboud | Wolff'"! Derneryd“ 'l Our
N Model GHZ'"
1Y,0 £,%. 9 £, 0V 'K £,74 £,6Y0
(Y £,9%A £,9.7 £,1¢0 £V £VYY
I o, tVY 0,£v o Nty o, Y. °,vY¢
ALY 1,veN LRV 5,401 1,00 N,V
v, LAM | 1) 1,064 1,040 v
a= HD= , mm,er=,
mm,
ol isidsan | AKHZL“W(‘)H“ il ol
H, (mm) i " [MHz]
model
™,, View,q VAY LY VY YA
. TM,, 1YY, YAAY,Y YAVS
TMY Yive,y Yod¢,) Y044
T™,, YYoA,4 YYVE, VYA
.0 TM., YA, YV4,Y TAYY
TM™ Y44¢,9 Yavy,4 Y40
T™,, V¥ Ao \vee,o VYo,
Ve TMy, YYALA YYve,v YYo
TMY ¥yo.,¥ YA g ¥y an




HD = mm, HA= |, mm, HT= , mm , er

2 a/Hyp
(mm) GHz GHz
Y V,AVe YA, Y -
v,V v,Yva £,9¢ £,4¢4
[ ¢,6Y0 Y,VEn v,V
\ A,00 Yoot Y,oo¥

Yvv



YYA

g sihdl sl

saclall
HER] EE SEEEEE;
/,{"" - /////A v
s €0
o dO HJ‘E'

L)



Yra

20

a/HT

1.8 Erenr
""" Sml,\\
1.6
0 5 10 15 20 25 30
a/H,
er,dyn er.eff: ()
gre a/HT



Yéo

/1



