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BUC Design and Fabrication for Flyaway Satellite Terminal

*
Joo—Yeon Kim" , Kwan-Ho Shin™

Abstract

This paper describes the design and fabrication of a BUC(Block Up-converter) which is a component of a FST
(Flyaway Satellite Terminal), one of the ET(Earth Terminal) of the military satellite. BUC is physically composed of an
up—converter module, a high power amplifier module, a receive band suppression filter, a housing, and a cable assembly.
It was designed using simulator AWR to satisfy the electrical characteristics of BUC’s such as maximum output power,
gain, unwanted signal, and intermodulation. The maximum output power and gain characteristics were measured at
43.4dBm and 51.8dB, respectively. The unwanted wave and intermodulation characteristics were —73.5dBc and -31.9dBc,
respectively. Of the electrical requirements of Table 1, not only the above four but also all of the items were confirmed
to be satisfied.
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Fig. 1. Basic Satellite communication system.
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Fig. 2. Military Satellite Communication System.
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Fig. 3. Flyaway Satellite Terminal and BUC Shape.
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Table 1. BUC Requirement.
® 1. BUC 27Alst

Parameters Value Unit
RF Tx 79~84 GHz
Frequency Rx 725~175 GHz
Gain > 50 dB
Gain Flatness < 26 dB
Maximum Output Power > +43 dBm
Spurious < -60 dBc
Harmonic < =60 dBc
Inter Moudulation < -25 dBc
-62(@100 Hz)
-72(@1kHz) dBe
Phase Noise -82(@10kHz) (@offset)
-92(@100 kHz)
-100(@1MHz)
Frequency 950 ~1450
IF Input
Level -3 -5
Ref Signal 10/+5+2dB MHz/dBm

BUC®] RF %241 F34+=
L7H= X g9, IF 4 Fo4= L gigo= 4
&3t th BUC®] Gain(¢]%) % Maximum Output
Power(H &3 d2])= IFMY A4 = Aols &
A} QHHUE 283 2-ukE dEe] EIRP(Effective
Isotropic Radiated Power) 7+4-& T38| €138l z+
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Fig. 4. Interface of BUC.
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Fig. 7. Analysis circuit of BUC.
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2 Harmonic &S A AsH7] 993 X 989 2 Table 5. RRF Requirement.
Zzoz Hgsqr} E 5 FUHANEE 27AE
Parameters Value Unit
Table 2. L Band BPF Requirement. Frequency 79~84 MHz
T2 L HAYE HASIEH 27AME Inwertion Loss <10 dB
Parameters Value Unit VSWR < 151 -
Frequency 950~1450 MHz Rejection >100(@7.25~7.75GHz) dBc
Inwe\;tslzrle Loss << 12551 djﬂ In/Out Interface LgUIWRVyI?i IE{GCSSSI;(]? _
Rejection >40@1950~2000MHzz | dBe Sampling Port 50+ dB
In/Out Interface Drop-In -
BU Aoz a9 1094 ®To] Fahg
Table 3. X Band BPF Requirement. 44 R :’LH o €. Fobgg el Suel W
E O3 XU HASIHTE 27AE = %f?i Aol FA .
Parameters Value Unit T34 1441?‘0“ UCM=+ HPAMe] 2wte] 4353
Frequency 79~84 GHz B2 A s, el el IFM, PM, CM E& ¥}
Inwertion Loss <10 dB e T = AR A @ BUCH AF
— o - %9 wA¢l RRFe] 29 CPRI12G @ o2 2he
P — =
Rejection 5500 6.95GHz e Ut Add = v FxE AASA
>60@15.8~16.8GHz
In/Out Interface Drop-In -
Table 4. LO Rejection Filter Requirement.
E 4 SREUT| HAE e 27AE
Parameters Value Unit
Center Frequency 6950 MHz
Inwertion Loss <10 dB
VSWR < 151 -
Rejection > 40@ 139GHz dBc
In/Out Interface Drop-In -
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10. Housing of BUC.
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Fig. 11. Phothgraph of BUC.
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Fig. 13. L Band BPF Test Result.
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Fig. 17. Phothgraph of RRF.
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Fig. 18. RRF Test Result.
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Fig. 19. Gain Characteristic of BUC.
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Fig. 20. Maximum Output Power Characteristic of BUC.
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