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Abstract

This paper describe the passive intermodulation
products(PIMs) which are formed in high power
Ku-band transponder and antenna subsystem on the
Communication & Broadcasting Satellite(CBS)
program when two transmit carriers beat together
to generate harmonics that fall into the receive
band. How the PIMs are initially generated and the
effect of PIMs for Ku-Band payload system are
analyzed by calculating the PIMs frequencies and

the power level of PIMs.
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Channel Uplink Center Downlink Center
Number Frequency (GHz) Frequency (GHz)

2 14.038 12.290

4 14.078 12.330

6 14.118 12.370

8 14.158 12.410

10 14.198 12.450

12 14.238 12.490

14 14.278 12.530

16 14.318 12.570

18 14.358 12.610

20 14.398 12.650

22 14.438 12.690

24 14.478 12.730

£ 20 Ku tg @A F8& PIM F3
A Astg depdgdes, 73 d3Ee
4+£2-3f1 %, 14.25 GHz®] #3535 EVZNRF
AE7E FARGN wARE FAsart

E 2.Ku Ug 244 PM F35 A Ad

P proat | et X et oy
3" order 2*2-f1 13.250 GHz
5" order 3*f2 - 2*f1 13.750 GHz
7" order 4712 - 3*f1 14.250 GHz
9™ order 5*f2 — 4*f1 14.750 GHz
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OMUX PIM Output Level [dBW] -130.0
Output W/G PIM [dBW] -150.0
Antenna Feed Assembly [dBW] -160.0
Total [dBW] -128.9
Order of PIM 29.0
Channel Bandwidth {MHz] 36.0
Product Bandwidth [dBHZ} 90.2
4kHz [dBHzZ] 36.0
Number of Product 104.0
Total Power Increase [dB] 20.2

Expected Spurious Level due to PIM

Level of 1 Product [dBW] -128.9
Level of all product [dBW] -108.8
Power per Hz [dBW/Hz] -198.9
Power in 4 kHz @Antenna Transmit 162.9
Interface {dBW/4kHz] )
OMT Isolation [dB] -35.0
Power in 4 kHz @Antenna Transmit 1979
Interface [dBW/4kHz] ’
System Thermal Noise at Antenna Receive Interface
Boltzman Constant (k) -228.6
System Noise Temperature [dB K} 28.8
Antenna Loss [dB] -0.8
Noise Power per Hz [dBW/Hz] -200.6
4kHz [dBHZ] 36.0
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