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(quasi-optical) Imaging

high-power components and system

station: earth and
satellite
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“a) atom/molecule dynamics, b) bandgap engineering dynamics,
«C) electromagnetic dynamics (guided wave and radiation) °

Compound Semiconductor:
GaAs->GaN, InP, Si1C, GaN on S1, GaN on SiC...
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digital SI Semiconductor
CMOS, SiGe BICMOS baseband

multi-core CPU
B Memory

phased-array antenna array signal processing
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N-layer PCB integrati
electronic scanning

0.48 A

| Antenna (1024)
= RF Driver (4)
" | Beamformer (256)
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N-layer PCB integration
electronic scanning

Antenna GND

Stacked-Patch Antenna
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quasi-optics: reflector, lens

scanning

mechanical
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0.48 A

Antenna (1024)

= RF Driver (4)

| Beamformer (256)
© Power Divider (259)

1. Shannon Sampling Theorem
Pe
7

limit, risk, opportunity

array integration



Part #

19 Matching Products
(91 total)

ADD/REMOVE PARAMETERS

Compare Parametric Filters -~

QPAZ211T

QPA2212D

-
=
1

QPA2212T

QPA2226D

-
=
1

QPA2229D

QPA2640D

QPA4246D
NEW

QPA4346D
NEW

Frequency Min
GHz

37.5

L=

27.5 - 31 GHz, 14 Watt GaN Amplifier

27.5 - 31 GHz 14 Watt GaN Power

Amplifier

27.5 - 31 GHz, 25 Watt GaN Power

Amplifier

27.5-31 GHz 25 Waft GaN Power

Amplifier

34 - 36 GHz 20 Watt GaN Amplifier

34 - 36 GHz, 13 Watt GaN Amplifier

20-40 GHz 8 Watft GaN Amplifier

37.5 - 42.5 GHz 10 Watt GaN Amplifier

37.5 - 42.5 GHz 6 Watt GaN Amplifier

37.5 - 42.5 GHz 4 Watt GaN Amplifier

32 - 38 GHz 10 Watt GaN Amplifier

17 - 20 GHz 10 Watt GaN Power

Amplifier

17 - 20 GHz 10 Watt GaN Power

Amplifier

3.29x260x
0.05

5.87 x3.50 x
0.05

42x50x%
0.5

42x%x25x
0.5

326 x149x
0.5

343 x265x
0.05
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3. Bi-static to Monostatic
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4. Heat Generation (only PA considered here)

All PAs in the table are valid for a satellite RF TX 1024-element array implementation, and we set
EiRP of 66 dBm with zero ohmic loss; thus each antenna (6 dBi gain) radiates 1 Watt to account for
total of radiated power at 1024 W.

At 30 % PAE, seemingly an impressive number from the table, implies the amount of
approximately 2,389 Watts ( 1024 W/(1-0.7) ) x 0.7 ) dissipated into heat, not mentioning losses
stemming from interconnections and passive components, poor matching, drivers, LNAs, etc, really

hot for the small area of 16 Ay by 16 A .
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5. Avoid excite undesirable modes

example: a Ka band receiver for inner satellite link: a LNA with an image-rejection filter
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Conclusion

6. How to test thousands of RF components on board at every development stage?

Welcome aboard in pursuit of satellite communication system
technology; it is immensely interesting, multi-disciplinary,
multi-physics, and funs to meet challenges.

Yet, the most precious moment for
Formosans to enter frontier satellite
business.
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