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The Design of High Gain Channel Amplifier for Terrestial Repeater of Digital
Satellite Broadcasting

Kang-Hun Lee” - Young-Chul Rhee”

= ol7= 200281 ATisin SR TAROE OFOIRALIL,

2 o

B =RdMe gxg J4dd A4 e HE5nx 1 o5 A FLEAE Ze 42 J4FFH
21E ARG AEFEVNE HATA AN 2749 FF delAe FEAFY o]F 2 AAEE HE
AZsle HH3E A AdZE7 e A oA A ZSEALL YRS dudAE A Azed
=5 & ol ME T o5 I ¢ FANEE FASE FF Y oM 1 o|554ES v
2t AAE 61 I ol AFRLEAE UehlE ALFEZ76 dgigld uxE f44%E yFds
11.7GHz~12.7GHz2] djdoX 2@ A3 68dBY FEFo|5H 24dBY F&SA+E JYeERLH 63dBY
29 E dehio g4 A4YYEHE HEFE7]¢ J48 5 0SS FAdA

ABSTRACT

In this paper, We designed the multi-stage amplifier having high gain/low noise characteristics for terrestial
repeater of direct digital satellite broadcasting system. In the design the amplifier, we optimized the
parameters to have the stable operation between gain, noise figure and stability. The first stage of amplifier
can be specified low noise impedance matching, 2nd stage to 5th stage show constant gain and stable
operation and final stage of amplifier shows high gain impedance matching. As a result of experiment at the
frequency of digital satellite terrestial, show 68dB gain under 2,4dB noise figure and and 63dB dynamic
range in the 11.7GHz~12.7GHz frequency range, it is a good agreement of communication channel amplifier
requirements for satellite terrestial repeater.
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Fig. 1 Simplified satellite repeater system
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Table. 1 Satellite and Link Budget Summary

Satellit Receive Antenna Gain 38 dBi
LNA Gain 65 dB

RF Cable Loss -5 dB
Repeater Tx Antenna Gain 19 dBi
Free Space Propagation Distance 3 meter
Repeater Rx Antenna Gain 0 dBi
LNB Conversion Gain 63 dB

IF Cable Loss -0.5 dB

E 2 A4A £ AAFuetE
Table. 2 Satellite and Earth station Parameter

Broadcast
Frequency 11.7 to 12.2 GHz
Transmit Power 120 watts
EIRP 59.4 dBw
Communication
Frequency 12.2 to 12.75 GHz
Transmit Power 14 watts
EIRP 50.2 dBw
Satellite Location 116 degree E
Site Location 126.5 Longitude
37.8 Latitude
Look Angle 44.8 from Horizon
Azimuth Angle 196.8 from Zenith
Distansce to £%33% 35,786 km
Comp Value Cum Value
faownlink 117 GHz
1S 0.026 m
Txt Power P 120 watts 20.8 dBw
Gux 38.6 dBi 59.4 dBw
1/4nR? -162.066 1/m* -102.7 dBw/m’
Precipitation Loss -7 dB -109.7 dBw/m*
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CompValue| Cum Value
Rx Antenna Gain 38 dBi -71.7 dBw/m°
Effective Aperture | -42.8 dBm®| -1145 dBw/m"”
Recei.Carrier Power -84 dBm
Ku Band LNA Gain 65 dB -195 dBm
RF Cable Loss -5 dB -24.5 dBm
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Table. 3 Simulation result of designed multistage

amplifier
gain NF K Input Output

VSWR VSWR
1-stage ]13.145 0.789 1.212 1.391 1.044
2-stage {25.125 |0.823 2.633 1.224 1.044
3-stage |37.281 0.836 5.767 1.387 1.008
4-stage {49.282 |0.838 13.805 1.272 1.021
5-stage |{61.676 0.836 31.561 1.307 1.013
6-stage [72.912 0.836 87.106 1.283 1.005

a8 2. 44 mMaE I olS/™ g MAdESE|
Fig. 2 Photographic of high gain low noise multistage
amplifier
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