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THE DESIGN AND FABRICATION OF MILLIMETER
WAVE DIELECTRIC DIFFRACTION ANTENNA"

LU Zhen-Wu YU Li-Min FAN Zhong-Wei
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X1AD Zhi-He"*  SONG Li-Wei

(Siale Key Laboratory of Applied Oprics, Changehun Institute of Optics and Fine Mecharucs, Changchun. Jilin 130022, China)

Abstract A kind of iransmission millimeter-wave antenna of Fresnel zone plates with contlinuous phase struclure was
designed and {abricated with the principle of dif{ractien optics. This kind of antenna has the features of light weighr,
small volume, high gain and low cost, Measurements and simulation calculation and analysis were carried out on the an-

tenna. The result of calculation agrees well with the measurement.
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Fig. 1 Fresnel zone plates
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Fig. 2 The basiv structure of zone plares

R RETHOSELHHF TS x -
RPN SRE SR,

— 3 (,)i'"
r = 4 — costHi! —
g 7 ‘tl costhill 1g = ds. (31

R OFUAQAREIBREE L — S0 RIHEE D
fi BT REMHEMILERAD/F=1) (1+cosf)/2
HEHE T BRERERE N ARES SRR
BRI BE U U(gr A LAR R

(g =L.f'(p.;o,c;%"r(m. (1)
ROV U (o, 0 27 51 R B0 50 81 5. B 9T 2R 10 1R
B CRO R AT R R R R
uR}:Iiexp(—;kﬂTzn, 1= (0,12, ..... My
| (5}
RS f= fom AR S B0 BB

HitERLREEH . RE S TLAGE A ~ R
o - WIT 5T W R R I AR A K& T 5 1
FHACHALERF .

Uip)r = ﬁem[é—itrﬁ - ¥5}]

3 OFMEL S ILM LT ER

Fig. 3 The peometrical reference

frame of the diffraction antenna
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Table 1 Measured main performances of diffraction antenna
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Fig. 5 Measured radiation patterns of the diffraction antenna.
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Fig. 6 The comparison between measured pattern and calculated pattern of E-plane of the antenna
{a) the size of antenna ignored (b} the size of antenna considered
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