"My attempt to build a 5W SSPA 76GHZz"

RW3BP Sergei

Swedish EME Meeting
Orebro 2019




Why SSPA?

- The first successful EME echo test and the first one-way
EME test on 4mm band were done in 2013.

- Why is there still no two-way EME QSO?

- No high power TWT's or Klystrons are available on this band.

- The only way is to build SSPA.



How much power we need?

Successful EME echo test was done 25 February 2013 with transmitted power 60W.
Libration rate was 0.002 degrees per minute.

After this test antenna was improved by about 2 dB.

Liquid Nitrogen cooling of the LNA give up to 8 dB of improvement.

The total improvement of about 10 dB allows to reduce power from 60W to 6W.

If to choose optimum time it is easy to reduce Libration rate and to get 2...3 times S/N
additional improvement.

Based on this, the power of the transmitter 5 W can be sufficient for EME on 76 GHz.




Liquid Nitrogen cooled LNA allow to reduce Tx power
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To get SW we need to
combine 16 amplifiers

For total combining
losses -1 dB we need

400 mW amplifiers or

500 mW for - 2 dB
losses.




N-way combining strategy.

Allow to combine N amplifiers directly in one step.

No multiplying losses in several stages.

You can combine any quantity of amps you have. Noonly 2, 4, 8, 16... .
On millimeter waves the loss in transmission lines is high.

Better to use spatial combining by cavity or by non-resonant structures.
[I decided to left spatial combining for the future.]

The example of N-way combining

Combining of 10 Mitsubishi modules RA181213G.

My water cooled 23 cm PA from 2007.

Output power 700 W in CW mode
(Vdd = 16V; | = 124A)

No one module has been lost.
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FEATURES
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23/27 dBm P1dB/PSAT
E1-band coverage

32 dBm OIP3

25 dB gain

gAPZ0041 A
E-band PA MMIC
71-76 GHz

TYPICAL APPLICATIONS

Point-to-point communication
Instrumentation
Fiber over radio

77 GHz automotive radar
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