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ABSTRACT

Radio Frequency Test Set (RFIS) is essential to verify Telemetry, Command &
Ranging (TC&R) RF subsystem of both Low Earth Orbit (LEO) and Geostationary
Earth Orbit (GEO) satellite during Assembly Integration & Test (Al&T). The existing
RFTS was specialized for each project and needed to be modified for each new
satellite. The new design enables RFIS to be used in various projects. The hardware
and software was designed considering this and therefore it could be directly used in
other projects within a similar test period without modification or inconvenience. It
will be also easily controlled, modified, and managed through the extension in
modularization according to each function and the use of COTS (commercial
on-the-self) and this will improve system reliability. A more reliable RF test
measurement is also provided in this new RFTS by using an accurate reference clock
signal.
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Table 1. RFTS Uplink & Downlink Spec.

No. Parameter Specification
Uplink Frequency 2.0 to 2.1GHz
Downlink Freqguency 2.3 1o 24GHz

g | S/C Receiver Input ~70dBm to ~140dBm
Power

4 IFR Input Power -15dBm to —100dBm

5 Command Modulation 0 to 25 radians
Index

6 Moduation & FM, PM, BPSK, QPSK,
Demodulation OQPSK

7 Carrier Sweep Range +2 to +1,000kHz

8 Carrier Sweep Rate 1Hz/s to 170kHz/s

9 Subcarrier & Command 1kHz to 2MHz, 10bps
& Telemetry to 500kbps

10 PLL Bandwidth 10Hz to 3,000Hz

11 Impedance/VSWR 50Q / <15
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Table 2. RFTS Ranging Spec.
IF Uplink
No. Parameter Specification ,l:;-:'\,g IFDown"nk'
1 Tone Frequency Up to 500kHz /RU e S-BAND Uplink
2 Number of Tones ! ma!'or to, 1108 cl::{anIril . RESU | ¢ 5 AND Dok
minor tones <
3 Integration Time 0.25s to 300s RF C—
Equip
4 Phase Measurement 0.0055°
Resolution I | | RFTS
5 Ezzgimg Modulation 0 to 2.5 radians LAN
ESA tone, ESA code, CMDTLM
6 Ranging Standards ESA-like, USB tone, —/\
INMARSAT tone SCE BBTS EGSEs
Distance Measurement
/ Resolution fns
Fig. 1. RFTS System Block Diagram
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Table 3. RFTS Uplink Budget
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Table 4. RFTS Downlink Budget

IFM C1 RFSU c2 RIU C3

S/C C4 RIU C5 RFSU Cé

Gain(dB) 0 -04 | -15.1 -7 -32.8 | -137

Gain(dB) 0 -13.7 -28 -7 -35.8 -0.4

Po(dBm) 0 -04 | -155 | -225 | -553 | -69

Po(dBm) 38 243 -3.7 | 465 | -469 | -469
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Table 5. RFTS Main COTS
-10
[ 'pi“”wi’,“iZS; No.| Name Model | Manufacture Spec.
oo -PM, BPSK
= B )
g a0 1 IFM/IFU/R | CORTEX INSNEC Rfmglng
g %0 20 U -CRT -07-80dBm output
§ | e -70MHz IF
£ a0 Up | U-9849- N
= 2 MITE -2.072.4GH
= ‘/.:('/: oo Converter | 4-1K Q GHz
3 Down | SM01026
S 3 INSNEC | -2.272.3GHz
é Converter | 636A
-3Hz™26.5GHz
Spectrum | 9030A-5 ) 47~
5 Analyzer %6 Agilent Input:=170~7+30dB
m
645 -60 -55 -50 -45 -40 -35 -30 25 -20 -15 ~-10 -5 0.1 Power . -0.01718GHz
Variable Attenuator Value(dB) 5 Meter N-1914A Agilent ~Input:=70~20dBm

Fig. 6. RFTS Uplink Dynamic Range
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