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Design of Multilayer Composite-Antenna-Structures Considering Adhesive

D.S.Kim", W.Hwang ™", H.C.Park’, and W.S.Park™

Abstract

“Structural surface becomes an antenna.” This term, CAS, indicates antenna embedding in structural surfaces.
The CAS is composed of several composite laminates and Nomex honeycombs, and microstrip antenna elements
are inserted between layers with designed configurations. Constituent materials are selected considering electrical
contributions as well as mechanical performances. Antenna design with adhesive films are impossible because of
their thin and rough distributions between honeycomb and substrate. Therefore, adhesive effects on antenna
performances in CAS are experimentally investigated, CAS with targeted impedance and radiation characteristics
are designed considering adhesive effects. multilayer
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Fig. 1 Basic concept of CAS.

Table 1 Contributions of panel component

Constituent Mechanical Electrical

In-plane load and

Outer Facesheet . .
impact resistance

Signal attenuation

Shear and compressive

Honeycomb )
Y load resistance

Air gap

Electromagnetic field

Load transfer .
concentration

Dielectric

Shielding plane None Back-radiation reduction

In-plane load resistance

and panel supporting None

Supporter
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Fig. 2 Permittivity and permeability of adhesive film.
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Fig. 3 Configuration of single antenna element.

Table 2 Dimensions of single antenna

Frequency [GHz] P L w S LW
7 13 9.7 0.4 3.6 1.14
9.5 9.2 8.8 0.4 2.4 1.13
12 6.34 6.44 0.4 1.19 1.13

(Unit: [mm], P: patch length, L: slot length, W: slot width, S: stub
length, LW: 502 feedline width)
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Fig. 4 Impedance characteristics of 7 GHz single CAS.
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Fig. 5 Radiation pattems of 7 GHz single CAS.
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Fig. 6 Radiation pattems of 7 GHz single CAS.
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Fig. 7 Impedance characteristics of 7GHz.

Table 3 Resonant frequency decrease by adhesive effects

Target frequency [GHz]

Resonant frequency decrease [GHz]

Single patch antenna Zé(nztearg]aay
7 0.45 0.42
9.5 0.48 0.42
12 0.47 0.40

Table 4 Gain decrease by adhesive effects

Target frequency [GHz]

Resonant frequency decrease [dBi]

Single patch antenna Zé(nzt:r%aay
7 0.45 0.57
9.5 0.78 0.43
12 0.62 0.74
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