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Abstract: A calculation model of nanosized Al films/dielectric multilayers was established, By using finite element
software Ansoft’s HFSS™, the electromagnetic scattering parameters of metal-dielectric composite layer structure were
simulated. The effective dielectric constant and permeability of nanosized metallic films were calculated through S
parameter retrieval method. The results show that the reflection of the composite structure is proportional to the film
thickness, while the magnetic permeability is inversely proportional to the film thickness. The peak position of absorption
is not determined by the film thickness but only related to the thickness and dielectric constant. The results obtained by
finite element method and S parameter retrieval method indicate that, in X band, the real part of effective dielectric
constant of the film is proportional to the frequency while the imaginary part decreases with increasing frequency. For
permeability, its real part first vibrates, then increases with frequency. And its imaginary part first decreases, then
increases and finally decreases with increasing frequency. In addition, the film thickness has little effect on the dielectric
constant, and the real part of magnetic permeability has large influence on the imaginary part of the effective dielectric
constant.

Key words: nanosized Al films; finite element simulation; simulation software; effective dielectric constant; magnetic

permeability

(1]

2009-03-28 2010-07-30
113786167858  E-mail: fanzhiliang2008@sina.com.cn



1810 2010 9
Optimetrics
S
(
) ,
2] 3] Ansoft’s HFSS™
[4] [5]
S S
/ Ansoft’s HFSS™
/
7] 10~80
nm
1 (8]
1.2
X
Ansoft’s HFSS™ /
/ S 22.86 mmx10.16 mm 2
S
FR4-Epoxy
1 dqy 2mm 4.4+0.05j(j )
Al 10 80 nm HFSS™
11
Ansoft’s HFSS™ Lo 20 mm
[6]
ALPS
PEC( ) PMC(
) 1
8.2 12.4 GHz
distribution
Setting boundary by port trigger
and triggering condition
!

[Selting solving frequencyl

Initial gridding

Solving field
distribution
in each port

|

1 HFSS™
Fig.1 Flow chart of problem solving process using HFSS™

Adaptable
solving

No
| Solving general § parameter |




20 9

1811

FR4-epoxy

Al film

PEC

PMC

Port |

IPort2
PMC

PEC

iyl
O
P
-—

2 HFSS™

a

(b)
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Fig.5 Simulation results of effective electromagnetic parameters of nano Al films
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