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Modified Fold Type Helicone Reflector for Efficient Satellite
TT&C Having Variable Coverage Area
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Abstract

Helix antennas have been widely applied to satellite TT&C, data communication and GPS receiver systems onboard
military, remote sensing and communication purpose satellites. The helix antennas are known to be convenient to con-
trol impedance and radiation coverage charactetistics with a maximum directivity in satellite z-axis. Waveguide hom
is commonly used for radar system that needs ultra-wideband pulse for exploration ground radar and electromagnetic
disability measurement etc. It has high efficiency and low reflection characteristics provided by the low-profile shape
and suppressed radiation distortion, In this paper, a waveguide horn structure incorporated with helix antenna design
is proposed for satellite applications that require ultra-wideband pulse radar and high rate RF data communication link
to ground station over wide coverage area. The main design concern is to synthesize variable beam forming pattern
based on modified horn-helix combination helicone structure such that multi-mission antenna is implemented applicable
for TT&C, earth observation, high data rate transmission, Waveguide horn helps to reduce the overall antenna structure size
by introduction fold type reflector connected to the tapered helix antenna. The next generation KOMPSAT satellite cu-
rrently under development requires high-performance precision attitude control system. We present an initial design of a hy-
brid horn-helix antenna structure suitable for efficient RF communication module design of multi-purpose satellite systems.

Key words : Helix, Waveguide Horn, Helicone, Fold Type Reflector, TT&C, Satellite Communication, Satellite

Attitude Control System, Multi-Purpose Antenna, Wideband Antenna
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@04 4ol o8 ARET AL e F0)
AREY, A @9 ol YA AHY $4) o 5(Ga-
e 78 & Jg

_ CV\L S
o) )

A A 4

x4
J?.i

A A4 A A o5
Ut 4709
b T2 34,

AR A

ﬁd
olf
ok
XN 2o
LS
o 5‘:

oxt
g O &
OO
ro
> oﬂ‘.‘
fogr
; . il
okt
£
2 =

A T
1
o,
2
=)
W
= N
T
@

rlo ;n% ¢

* W
=2
_|>_~,
x

o

£
=
(T

2 2 9 o k| 4
rdo
off
114
—u
B,
e me

olo olo ot

4,
N T
)
E g
rn‘.
N
>
B3

[
oo o
ol ":‘i
I
[n Mz
e —
sy 2
rir oL Hir
27 o
o ‘ﬁ i
o I-E
> et
r—r‘ -

2

rlo N

ok
i
<

2
2
o,
N
o
o
o
Ee-)
™
=)
I
>
X
ir
£,

Rogg
R
o% N,

22y

2=
fAr oz ki

A

2

N R
ofo ko

2 rlo

rx_, B oHo X ot o H oo o
W
H
oXx fln —d
) N
%t
ox,
T,
>
4
ol
3
Il
fu
= OHT
X
i,
g
o

Hj £,

\12
_O,
T o b
ot

14 a7
FENI }

lﬂ i)

rir
o T
=
2
)
=
o
)
B

L

917



EEBHREEAGEE 55208 B9 5% 2009597

(@ AE A4 FR@AA B, BAR Y 27y
2E)

(a) Equiped test satellite(folded reflector, omni-directional
beam scanning mode)
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(b) Equiped test satellite(unfolded reflector, high-directivity
beam scanning mode)
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Fig. 3. Satellite mount and reflector folding operation.
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Table 1. Impedance bandwidth secure criterion versus
VSWR(Voltage Standing Wave Ratio).
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Fig. 4. Return-loss pattern result versus reflector angle
(30~50°).
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Table 2. Helicone bandwidth comparison versus refl-
ector angle.
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Table 4. Down-link communication standard example
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Table 5. Helicone antenna communication link ana-

with LEO(Low Earth Orbit) satellite. lysis.
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Fig. 8. Satellite mount scenario design for helicone co-
mmunication link analysis.
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