
 

 

 [Mw] Mitsubishi RA18H1213G 23cm amplifier From:SAM JEWELL 
<jewell@btinternet.com> Date:Fri, 8 Jul 2005  To: 
microwave@lists.valinet.com  

Folks, Some time ago I said I would post results of some professional 
measurements on the linearity of my Mitsubishi 23cm RF MOS amplifier module. 
Unfortunately I have not yet been able to obtain those results so I decided to do 
my own measurements.  

 These are the results I obtained earlier today in my own shack workshop. 
Please note that these results are for my module, operating at 13.4V and with 
the bias set to 5V. The module heat spreader has not been sanded flat and the 
module is mounted to its (substantial) heatsink with two screws into the heatsink 
and a small amount of standard silicon heat sink compound used between the 
module and the heatsink. Prolonged use in this way has not resulted in any 
failure (so far!). No screen has been used over the top of the module and the 
output connections are via UT141 coaxial cable as shown on my web page at: 
www.btinternet.com/~jewell  

 The test system consisted of one R&S SMG signal generator and one HP 
8640B signal generator combined with a Hatfield Instruments 3257-03 hybrid 
combiner. The combined generator output was carefully measured on the R&S 
FSB spectrum analyser to ensure 3rd order products were <-46dBc at 144MHz. 
The separation of the two tones was 100kHz (1296.250 and 1296.350MHz). 

 The resulting 40mW PEP 144MHz IF signal was fed into my new homebrew 
23cm transverter. A Minicircuits ZHL42 broadband amplifier was connected at the 
output of the transverter and with the transverter TX IF input attenuator 
carefully adjusted to give 40mW PEP at the ZHL 42 output the 3rd order 
products were measured at -42dBc. The transverter couldn't quite achieve this 
good an IMD performance at it's rated 50mW output, hence the assistance from 
the ZHL42 in order to reduce any contribution from the transverter IMD. 

 The ZHL42 40mW PEP output was then connected to the Mitsubishi amplifier 
and the RA18H1213G amplifier output power measured on an HP435 power 
meter with HP8481B sensor and Weinschel 30dB/50w attenuator. The indicated 
power was 10W. Since the amplifier was driven by two tones at equal level, the 
output PEP was 20W. 

 When measured on the FSB the 20W PEP output spectrum showed the 3rd 



order products to be -17dBc, with the 5th order about -24dBc. 
 At 16W PEP output the 3rd order products were -20dBc, the 5th order -

30dBc and the 7th order -42dBc. Higher order products were well suppressed.  
 My conclusion is that the amplifier, whilst not outstanding on 3rd order, has 

very acceptable 5th and higher order IMD performance and should sound very 
clean on air (assuming it is used with a sufficiently clean IF rig and 
transverter......). 

 Note that this is a single amplifier measurement. Varying the operating 
conditions could and probably would cause significant changes in the IMD 
performance. 

 I am happy with what I've seen and I hope this will go some way towards 
redressing the balance about these new amplifiers. Some previous posts have 
been quite pessimistic. 

 As always, your mileage may vary. I hope this information will be of 
some interest to other 23cm band users.  

73 de Sam, G4DDK  


