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Effects of Y loop element FSS structure parameter
on frequency response
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Abstract: Effects of the parameteristics of Y loop element on the frequency response characteristics of
frequency selective surface (FSS) were studied by spectral domain method, especially in the thickness
and permittivity of the loading dielectric. With filming technology and lithography, the corresponding
FSS was produced. And the tests of it in the microwave darkroom were given. The agreement be-
tween the calculated and measured is good. The results show that, the arm length mainly influences
the center frequency, which increases from 3. 8 mm to 4. 7 mm, the center frequency decreases from
11.9 GHz to 8.9 GHz. The space between the elements mainly influences the bandwidth, which in-
creases from 0. 3 wavelength to 0. 5 wavelength, the bandwidth decreases from 3.2 GHz to 1. 0 GHz.

The arm width and the slot width influence the center frequency as well as the bandwidth. The center
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frequency of FSS decreases along with the dielectric loading, but it does not decrease at all times. The

center frequency is influenced by the dielectric thickness and dielectric permittivity, but the latter does

much more. The dielectric loading can also influence the transmission power at the center frequency,

the appropriate dielectric thickness and dielectric permittivity can stabilize the FSS transmission char-

acteristics as the angle of incidence and the polarization are varied, and it can improve the transmission

characteristics of FSS.
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Fig. 2 Dimensions of Y loop element

f/GHz
B3 IEASTARBERKER Y B0 FSS B4 30
N7 1 R 6= 90°
Fig. 3 Curves of frequency response in various arm

length under the perpendicularity incidence, ¢

=90°

F1 FSSHMFHHEEEERNETN

Tab.1 Frequency response characteristic change with arm width
W W hogik -3 dB AT
(mm) (GH2) (GH2)
1.0 9.2 0.9
1.5 9.7 1.6
1.8 10. 2 2.2
2.0 10. 2 2.4
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Tab. 2 Frequency response characteristic change with slot width

BEE d LRIy —3 dB e
(mm) (GHz) (GHz)
0. 25 8.7 1.5
0. 50 9.5 2.2
0.75 10. 2 2.4
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Tab. 3 Frequency response characteristic change with gaps

] LR —3dB # 5
K A (GHz) (GH2)
0. 30 9.9 3.2
0. 35 10.2 2.3
0.40 10. 6 1.5
0. 50 10.1 1.0

3.2 ATRINERXT FSS 37 00 43 14 1Y 22 0

TE 52 B3 R FSS A0 A i) TS s 1
FSS w LLBiE A5 75 A7 it J2 26 1 8 K A2 A B )2 b
[&] A Bikf IS4 FSS = AR HE R, K 5 B
7N e I A I A [F] A BT BE 1Y BT FSS 1Y
G RS RS N B R g 1 =y VA I i L
JES 4 mm i, H SR A B AR FE S — 1.5 dB,
XA BT BN R % T ) A% i Bl SRR A
B A JoT 5 B 1 3 R A i AR B AR /N L Y R
IR B — B J5 ST AL TG FE A% Hii 5 o0 0 I A Bl
A 5T 2 P B PR 1 o R /)N o T S S AR PR R L 4R

Ja A N . P 6 SR IE A IR TR R RO
Y HEIC FSS (50w R 1k i 2. BE A A LR R
0 s mPC AR AR R AS L I HL AR A i 1 LB
JEJE I A BERAT 22 o 2 R I A Jo 14 B JEE A9
PR ROIE AT A B B A RE R K BGE FSS 1914 fi
Rtk

7/dB
\
S

—12F
—-16

—20

BS IEAS T AR B Y BT FSS iy 4
R0 oy e it £, $=90°

Fig. 5 Curves of frequency response in various die-

lectric thickness under the perpendicularity

incidence, $=90°
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