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RF Receiver design for Satellite Digital Audio Reception (Antenna)
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Abstract

This paper describes a design for a RF receiver to receive satellite digital audio service. The RF

receiver designed in this study is a planar structure that is easy to install on the rooftop of a car

and is compact in size. In addition, it can be applied to certain commercial models because it has low

noise and high gain characteristics. The impedance bandwidth of antenna is 17.8%(415MHz), and the

axial ratio is below 3dB as good properties for the bandwidth of 40MHz which is a satellite digital

audio service band. Also,

it had a broad radiation beamwidth of 95.41° in H-plane and 117.45° in

E-plane. From the results of the field test of satellite digital audio service reception for the RF

receiver, it demonstrated good C/N rate(10.2dB).

» Keyword: RF Receiver, Satellite Digital Radio, Circular Polarization Microstrip, Low Noise Amplifier

[. Introduction

S-Band 3 t9 9] 94 HAE 2.t] e Au|2x(Satellite

Digital Audio Service) M3 E 1= FCColA] #7138k o] 3 7

*WV\ ’\]XP A&H o2 gsta vt [1]. 71E At
o

= o
Frequency) ’1‘17]01] 3k AGE n ST 94 tiA

Te A

O

=3 37H H’“ o] &-3ste] ml= Mol W AH| 2
SRR YA HAE LT AuAE g Ik 7HA
of & 7|4 B4 AAZ, 2 WE(beamwidth) E4do]th

T AR, %%ﬂﬁ}(circular polarization) & AF&3tEZ F=A41
oteU= £ E¥H|(axial ratio) A4S 7B of dt}, &3k ot

Huol A 218 Fo4 g9 S S5 AFSSZ7]Low

Noise Amplifier) = A7s 9 Hetdt o|SEAS 7HRoF =
gk FAIAFo] g

=Rl Ag A HAE e e AR g ‘/F"]
718] A+ FHHE mlola R ~EY Qreuel AS5E7]9]
Ao R 28 F St rlo|laEAEY O}Eﬂ‘/}«] i
AVE & WEI} SFu)e] Jhdeln] AL A F
o e WellA] Agte 9 JEd o] 55 dHsh= 74015}
B =Ro|A] Az RE A7) 2 ﬁ“ oAE L

o

[I. Planar Structure Antenna

2.1 Design of a Microstrip Patch
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Fig. 1. Microstrip patch antenna. (a) top view (b) side
view (c) equivalent circuit
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2.2 Design of a circularly polarized patch
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Table 1. Specifications for a design
Description Specifications
Center frequency 2332.5MHz
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Polarization Circular
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Axial ratio 3dB max
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Noise Figure 1.56dB max
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Gain Flatness +0.5dB
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[1l. Proposed RF receiver Design

3.1 Design Considerations
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Table 2. Measured results of the power divider

Frequency Portl2 Portl3 Port2-Port3 Phase
(MHz) Insertion Insertion Y T
loss (dB) loss (dB)
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2,345 -3.13 -3.17 89.49
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Fig. 5. Geometry of the RF receiver. (a) patch antenna (top
view) (b) power divider(bottom view) (c) low noise amplifier
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