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Design of Antenna Feed for Mono-Pulse Auto-Tracking Ground

Station

Student: Wei-Lin Chen Adivisor: Dr. Shyh-Jong Chung

Institute of Communications Engineering

National Chiao Tung University

Abstract

An S-band auto-tracking antenna feed for mono-pulse ground station is presented.
The uplink band is from 2.025 to 2.12 GHz and the downlink one is from 2.2 to 2.3
GHz. The feed is utilized to modify the orientation angle of the antenna to align
antenna boresight with a satellite. According to the mono-pulse radar theory, the
system structure can be divided into two parts-of sum and difference channels. The
part of sum channel is used for data transmission and the key component is a septum
polarizer which generates circular polarized electric fields. For the miniature purpose,
we choose a septum polarizer instead of OMT structures. The other part of difference
channel is used for modifying the angle and the key component is a TE,; tracking
coupler with the highest mode, TE,; mode. Between the septum polarizer and the
tracking coupler, there is a taper structure for suppressing unwanted higher order
modes passing down to the polarizer. The simulated results show that the VSWR is
below 1.5. The calculated results show the polarization isolation is larger than 20 dB,

and the axial ratio is smaller than 1.5 dB in boresight direction.
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e =—co0sé 1.1
S (1.1)

e = angle error detector output voltage
> = magnitude of sum signal
A= magnitude of difference signal

6 = phase angle between sum and difference signals
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X", YY),

X(¥) Yy °
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© X TRX=0 Gk Y () =00 R

X (x) = Acosk x+Bsink x

Y (x) =Ccosk,y+Dsink,y
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% LI RAEA g 2 R iR
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a b
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(% y) = k2 = A, < :
H, (xy)= cos WX gin 2Y o - iz

R 2 B DS R
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H _1pa 0sm - Xe-ir (2.18)

T
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