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DEM A32 
Synthesizer

The DEM A32 is a pre-programmed 
900 -1300 MHz. synthesizer designed exclusively 
for DEMI by N5AC. This synthesizer is a 
derivative of his original USB controllable   
ApolLO-1 design. The A32’s design intentions are 
to directly replace our DEM MICRO-LO assembly 
used in all of our 2.3 GHz through 10 GHz 
transverters. 

What makes the A-32 different from the 
original ApolLO design is that it is provided with  
32 pre-programmed synthesized frequencies  
(now 50 with Rev. C4)  that include the basic RF 
and IF combinations required to allow any DEMI 
2.3 GHz through 10 GHz transverter to operate in 
the standard band plans. These pre-set 
frequencies are selectable by jumpers and allow 
you to change the LO injection frequency on the 
fly for instance if you desire to operate on 2304 
and 2320.  Same if you desire to change your IF 
on 5760 to 145 MHz instead of using the standard 
144 MHz. Simply, select and install the 
appropriate jumpers.  No more “re-crystaling” the 
oscillator and /or adding a second outboard unit 
when you want to change frequencies. 



Band IF Frequency Predicted PN, dBc/Hz @ 1 kHz

2304 144 1080 -81
“ 145 1079.5 -79
“ 147 1078.5 -79

2320 144 1088 -81
2424 144 1140 -81
3456 144 1104 -81

“ 145 1103.6667 -78
“ 147 1103 -81

3400 144 1085.3333 -80
“ 145 1085 -81

5760 144 1123.2 -78
“ 145 1123 -81
“ 147 1122.6 -76
“ 432 1065.6 -78
“ 435 1065 -81

10368 144 1136 -81
“ 145 1135.8889 -74
“ 147 1135.6667 -78
“ 432 1104 -81
“ 435 1103.6667 -78
“ 1296 1008 -81

24192 144 1002 -81
“ 147 1001.875 -80
“ 432 990 -81
“ 435 989.875 -75

24048 144 996 -81
“ 147 995.875 -75
“ 432 984 -81
“ 435 983.875 -75



Band IF Frequency Predicted PN, dBc/Hz 
@ 1 kHz

903.1 WSS 903.1 -74
915 WSS 915 -81

1296.1 WSS 1296.1 -74
1152.02 WSS 1152.022 -74

2401 WSS 1200.5 -79
902.1 WSS 902.1 -74
1275 WSS 1275 -81
1420 WSS 1420 -81
1296 144 1152 -81
2400 144 1128 -81
5760 1296 1116 -81
1296 28 1268 -81
1296 145 1151 -81
2300 145 1077.5 -79
2300 144 1078 -81
2400 145 1127.5 -81

10368 145 1022.3 -74
10368 144 1022.4 -78
1296 147 1149 -81
1296 29 1267 -81
1420 144 1276 -81

10368 144 1278 G3WDG -81



Quality 10 MHz sources are available on the surplus markets, or new in catalogs. 
You may choose to “Roll Your Own” or build one from numerous designs available to 
amateurs throughout the world.  They can be simple temperature controlled devices or 
complex GPS phase locked units.  At 1x 10-7, you will be almost within 1 kHz of your 
expected frequency on the 10 GHz band. Of course 1 x 10-8 is better but not required to 
make reliable contacts with minimal tuning.    

The performance of the A32 synthesizer depends on the accuracy of the 10 MHz 
clock or standard it is connected to.  For the best possible performance, we recommend 
using a GPS derived source. This not only guarantees the best possible performance but 
will ensure that you are on the same frequency as others using a GPS derived system. 
The next best option is an external 10 MHz. source that is temperature stable separate 
from the transverter it is being used with. The transverter temperature will vary depending 
on the ambient temperature and the amount of power dissipated as heat in the 
transverter. Hence, the low power transverters will be more temperature stable than the 
high power versions. The last option is to utilize an “on board” 10 MHz clock installed on 
the A32 synthesizer. 





The data provided below will demonstrate what to expect as the internal air temperature of 
the transverter changes. The data is a compilation of worst-case frequency change of different 
units tested in the lab at the specified temperature ranges. We believe this is a good 
representation of what someone could expect when using an A32 with an internal FOX 801 10 
MHz clock. Because of the nature of the 10 MHz clock (being crystal derived), the frequency 
change over temperature depends on the characteristics of the crystal used in the circuit. This is 
why we specify it as “Change in frequency or Delta” and not actual frequency change in a 
positive or negative direction. The delta can be in either positive or negative direction from “0” 
offset or “0” could be the center of the range. Just understand that at any temperature range, 
the data is the maximum frequency change that was observed.   

Next item to understand is that data is a measurement of the A32 frequency change. (The 
base LO Multiplier frequency)  This means that if you have a 10 GHz transverter, the base A32 
frequency of 1136 MHz, is multiplied 9 times. So, the delta specified needs to be multiplied by 9. 
For 5760 by 5, 3456 by 3 and 2304 by 2.  

Last item is to not underestimate the operating temperature of the transverter. A high 
power 5 or 10 GHz. transverter if left unattended in the sun in the transmit mode can exceed an 
internal temperature of 60 C! In a laboratory environment, 50-55 C can be achieved with a ½ 
hour of continuous transmit time.  Now, the data.  

Operating Temperature Delta Frequency Change in Hz. 

-10 to +50 C  375 

 20 to +40 C  200 

+30 to +55 C  110 



Below is a actual Phase noise plot of a A32 at 1136 MHz, the LO frequency for our 10 GHz transverter. 
Please note that data point recorded is at 10 kHz not 1 kHz. Just slide back on the graph to see the 1 kHz point to 
compare to the predicted value.  











The G3WDG 10 GHz TRANSVERTER

I don’t know how to describe it, but no matter 
what I did in the hobby, No matter where I moved my Ham 
shack to, or what particular interest I had through the 
years, my first G3WDG transverter was always around 
somewhere. I always knew where it was even though I 
have not used it since 1991-92. The Local Oscillator was 
missing (or trashed) after being rebuilt a few times (along 
with a few others that belonged to other Hams) but the 
“RF” stuff was intact and still quite useable!   Yes, the local 
oscillator has caused many a stressful moment in my 
hobby. It would operate on the wrong multiple or would be 

Visiting an Old Friend
By Steve Kostro, N2CEI

PREFACE
I know most of you, like me, have an old friend sitting on the shelf or the workbench that you keep around, not 

because of its performance, but because of its nostalgia.  You know what I’m talking about! I am sure there is something. 
For me it’s that I made my first “real” 10 GHz contact with that transverter. I cannot seem to part with it although I would not 
dream of using it ever again.  Well this paper is a little info on how you could possibly revitalize your old friend and maybe if 
not part with, pass along to someone else for his or her first QSO on maybe his or her new favorite band.      
 PROGRESS, A WONDERFUL THING!

Back in the mid to late ‘70’s, commercial microwave transverters started to become available to the average 
ham.  Names such as LMB, LMW, MMT, SHF, and others became common names through the 80’s and into the 90’s. 
There were many other homebrew and published designs in the RSGB handbook along with other Ham related circuit 
designs published in proceedings from various conferences such as this one. All of the designs had their quirks and 
quandaries, but all got us on our chosen band of operation, somewhere within the band plan!  This paper will specifically 
address one popular 10 GHz design (my old friend) and cover a problem and a solution that is applicable to many of the 
“Old Friends” that are still around.  

sensitive to temperature that would affect the output power 
and frequency.  Therefore, it was placed aside for many 
years.





Now, some modern technology!   Substitute the MAV-11 with a different 
MMIC. I chose the ERA-5 because of its high gain and higher output power.  
Also my experience has shown that a second harmonic level is an easy task 
for it.  The bias resistor will need to be changed and I also recommend a 9 
VDC voltage regulator to keep the voltage steady.  It was a drop in and test 
type of operation. 



A complete 10 GHz Transverter



CONCLUSION:

This was only one example of 
how to upgrade a labeled “Obsolete” 
transverter   by today’s standards and 
what can be done with the new A-32 
synthesizer.  There are many “older 
design” transverters that can benefit from 
an upgrade as described here in this 
paper.  Most have sound RF sections that 
may only need the help of a LNA or 
power amplifier.  The A-32 can provide 
many frequencies that are steady and 
frequency stable.  The A-32 can also be 
the basis for a multiband transverter 
design, such as other transverters based 
on the G3WDG  2556 MHz LO or 
installing a multiband  switch  to change 
frequencies on the fly in your own design! 
 Or you can just replace an old LO that 
operated at almost any multiplier scheme 
in your homebrew gear. 
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