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Fig. 1. Microwave absorbing mechanism of multiband Salisbury screen at different frequen-

cies: (a) f = fo; (b) f = f1.
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Fig. 2. Sketch of two elements of (a) single band HIS
and (b) dual-band HIS, and (c) the side view of the

multiband Salisbury screen’s complex configuration.
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and (a) the single band HIS and (b) the dual-band HIS respectively.
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p B 3 ] i, ST A HIS R A S S R E
PZE fi = 6.25 GHz, X4 HIS i 55 4E 4 A
fo = 6.27 GHz, f3 = 8.17 GHz. H1 T/ kG &
JZBIINON, A 5 2 T A7 B AL 7= A R AR s S A
L5 HIS A b A5 ) & AEAm A%, o f] = 6.05
GHz, f, = 6.11 GHz, f4 = 8.04 GHz.

NN BH I 5, 47 H 43 2] £ 4 Salisbury Bt &
B S M NI RGN R R SRR
g8 FHT R, W 4 FTR.

FH ] 4 AT %N, HIS 4548 & L R & a4 IR
J&, Salisbury B =4 7 #7 (AL, i BLE A 1
W WA Ve A o7 B JE AR R AR Sk 1 1 2 () B s )
AHIS, R Wi 2 £ = 6.08 GHz; X T
B2 (b) BT B RS HIS, 7 1 W% 15 e 4726 4 53]l
fh = 6.16 GHz, f4 = 8.03 GHz, 52 Fi*t [ &
SR BT 52 AR5 A BT IR AL U6 1) 7 B RN 20
&5 HIS B 45 1 50 2 UIAE ¢, UEB I8 HIS $ot
(R BE T AT LS IS AN [ A3 2 R PRV RFAE TR S, L
HIS B [FRIAH R S RFIE S 28 % | Salisbury BF IR IL
BT . AL, TEARHE IR /NG LT

|

K5 SEEHED LRSS

(A1 mm), 247 Salisbury B B SO R
) K P 7 7] 40 g, 3X 2 A% 48 1 Salisbury 5 Bt ok
EEALLH.

ik, EAR Z WA Salisbury B & 1F 2 51 A
T A IR W U {ELE P8 0 AT B AR PR i E 0B B R B,
AL S S o J82 Y w30 75 48 A

4 MR & 5 MR

SR FH Bl P 2% AR B A i) £ v BB AR T, BT T
RERT S5 ESHHE (W ETT), BRI %
F 38 FRABRA, HARXS A s B 4.6, JEEER
0.6 mm, 2 [T 2 5520 35 pm; SR AT i BRI 4
R il % R BEL VS, DO PR AV 15 e BEL R 7 B
380 /00, IRJEZ) 25 um, HFHRE T PS =% Bl
AR E; WK E N 6.6 mm, /- HHEH N 1.13, &
B EEFE S SEVI WL S (a) Fis.

KA 5 (b) Brs PR & el & 5 5
TRV SR, BE R R/ 180 mm x 180 mm, A1 4%
T (Anritsu 37347D) S Ih AL K

(a) HIEHIRER; (b) SRR S

Fig. 5. Pictures of (a) a testing sample composed of a traditional Salisbury screen and a dual-band

HIS ground plane and (b) the reflectivity measurement system comprising two polarized horns and

a vector network analyzer (the inset).
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Abstract

High impedance surface, due to its unique property of in-phase reflection at some frequency, could be used in de-
signing multiband Salisbury screen by replacing the metallic ground plane in a traditional structure, which is proposed,
in this paper, to enhance the microwave absorbing performance of the conventional Salisbury screen. First, electromag-
netic wave field intensity of different frequency in space after being reflected by a high impedance surface is analyzed,
which implies that new absorption bands can be introduced at about the frequencies of in-phase reflection by sharing
Salisbury screen’s resistive sheet, without adding extra lossy materials such as lumped elements or others. Then, by
taking a single band high impedance surface at 6.25 GHz and a dual-band high impedance surface at 6.27 and 8.17 GHz,
which are both composed of patches array with varying periodic size and a thickness of 0.6 mm, the multiband Salisbury
screens can be constructed utilizing a conventional one with an absorbing peak at about 10.5 GHz. The reflectivity of
these multiband absorbers are simulated by employing the commercial CST microwave studio and later measured using
a reflectivity measurement system comprising two polarized horns and a vector network analyzer. Experimental results
agree well with the simulations, and all results verify that the method presented at the beginning is effective. Results
also show that new additional absorptions appear at the frequencies where microwaves are nearly reflected in phase from
the high impedance surface, with the same number of the in-phase reflection bands. Meanwhile, the original microwave
absorbing capability of the traditional Salisbury screen is reserved mostly. Compared to the single band high impedance
surface, the dual-band high impedance surface performs better in the design as the absorbing bandwidth is wider and
the absorbing frequency is lower. With an additional thickness of the high impedance surface (no more than 1 mm),
the total absorption bandwidth of the multiband Salisbury screen with a reflection below —10 dB increases from 8.5 to
10.1 GHz, and the lowest frequency with 10 dB absorption falls from 7.5 to 5.98 GHz. So it could be concluded that the

design of multiband Salisbury screen is helpful to widen the absorption, especially towards the lower frequency direction.

Keywords: high impedance surface, artificial magnetic conductor, Salisbury screen, microwave absorber
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