Notes on amplifying a doubled microwave frequency (3.4 GHz ( 6.8 GHz)
By: John Obrecht 2/7/8
Microwave Gen:
Set power output to 0 dBm, measure -2.5 dBm on spectrum analyzer (0.6 dB from isolator, and probably 2 dB from 1m cable).


I see another peak at 5.07 GHz that’s the same power as the carrier!  I also see other peaks that I’ve deduced are phantom peaks.

Frequency Doubler:
MUST use at least 10-12 dBm into the doubler in order to get a proper response.
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Notice the 10 dB drop across the doubler from 12-16 dBm (as quoted by Marki)

Bandpass Filter:
Following the doubler I placed a bandpass filter that eliminates extraneous frequencies outside the range of 5600 MHz to 7200 MHz.  I see that it has a great effect on all extraneous signals (except the phantom peaks, which are there again).  The bandpass filter works identically in reverse too!


To be quantitative, let me say this: without the filter, I see 2 peaks between -20 dBm and -30 dBm and 10-11 peaks between -30 dBm and -40 dBm.   When the filter is on, all of these peaks disappear within the noise of the spectrum analyzer!


Also, this element has at least a 1.3 dB insertion loss drop.

Microwave Switch:
First, REVERSE TTL LOGIC!!!

Second, the quoted switching time is 100 ns, which I agree with.  I would be more conservative and say 200 ns to be safe.

Also, there’s at least a 2.2 dB insertion loss drop across this element.
Amplifier:
I’m going to look a little closer, but I believe the amplifier is only drawing ~1.5A, when the company (Microwave Power, Inc) quotes the current draw at ~4.5 A.  Nonetheless, it works and amplifies just the way one expects, saturating at ~37 - 38 dBm (5-6.5 W).  The graph below shows the gain of the entire system.  The generator puts its power out at 3.4 GHz.  Notice that for some instances a 1dB increase in generator power results in a 7dB gain in amplified power (this is the doubler’s nonlinearity of course).  Also notice the ~50 dB range of our system!
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