Bodger’s Guide 06 – 432MHz downconverter module Issue 1.0 July  2011

The Bodger’s Guide to …………..
A high-side/low side 432MHz Receiver downconverter for use with the SDR-IQ and similar 28MHz receivers  
Introduction

I have “got used” to using my SDR-IQ receiver on the microwave bands, and I have a switching box with a 144MHz – 28MHz downconverter that enables me to use it as a separate receiver on all bands. 

This articles describes a 432MHz receive downconverter that uses the SDR kits QRP2000 USB-synthesiser (Reference 1) as an external local oscillator. This allows it to operate with the LO either 28MHz above or below the 432MHz band. 

Note that you need to order the version of the QRP2000 with the Si570BBB000141DG device covering up to 810 MHz. See Reference 1 for details
So why no Bodger’s LO design then?    

Two things drove this converter and its slightly unusual approach. 
1. I recently set up to operate on 70cm, and quite frankly, missed the SDR facility!
2. My latest 24GHz system uses a Thales Module with a 432MHz  IF, but with high side LO injection, meaning that with a conventional 432MHz converter, the SDR-IQ would have to tune backwards,  28-26MHz and be switched to LSB.

3. I could see no reason to “reinvent the wheel” when such a good LO was available as a kit 

Using a synthesised LO means that I can operate it at 404MHz directly from the 70cms antenna or at 460MHz to down convert the 24GHz 432MHz high side IF and tune 28-30MHz USB as normal. 

You may wish to simply use this downconverter design with your own LO and switchable crystals or synthesiser, but I have used the USB-synth as an LO source multiplied up 192 times as a 24 GHz source and it is really excellent.     
Circuit description 

The circuit design is very straightforward. 
IC1  is a voltage regulator allowing the circuit to operate from a raw supply up to 27 volts. 

IC2 is a MGA-62560 pHEMT gain block matched to the 70cms band with C2 and L2. 

The IF filter U$2 is a TA0693A 10MHz wide SAW filter, centred on 435MHz. 

The diode mixer M1 is a 500MHz, +7dBm LO mixer from Mini-Circuits. The IF output is terminated with a diplexer designed to pass 28MHz and remove other signals from the mixer output.
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PCB layout
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The PCB is made from 1.6mm FR4 material, is designed to fit in a standard tinplate box and can be terminated on the box with the connectors of your choice. 
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                                                                        71mm     

Eagle files  for the PCB can be downloaded from www.g4bao.com  
Component list

	Component
	Value
	Type 

	C1
	0.33uF
	SMD X7R ceramic 

	C2, C7
	100pF 
	SMD 0805 NPO ceramic

	C3
	10uF 
	SMD aluminium electrolytic

	C4
	100nF 
	SMD 0805 NPO ceramic

	C5
	68pF  
	SMD 0805 NPO ceramic

	C6
	10pF 
	SMD 0805 NPO ceramic

	C8
	4p7
	SMD 0805 NPO ceramic

	C9, C10, C11
	150pF 
	SMD 0805 NPO ceramic

	R1
	390 ohms
	SMD 0805

	R2
	270ohms
	SMD 0805

	L1
	1uH
	SMD 0805

	L2
	4.7nH
	SMD 0805

	L3
	47nH
	SMD 0805

	L4
	200nH
	SMD 0805

	L5
	200nH
	0805

	IC1
	LM317M 
	8 pin SMD package Farnell 1652326

	IC2
	MGA-62563
	Farnell 7820453 

	F1
	TA6093A 
	Golledge 435MHz, 10MHz wide SAW filter http://www.golledge.com/pdf/products/saw/gsrf.pdf

	M1
	RMS-1 or similar 500MHz level 7 mixer
	Mini circuits. 
http://www.minicircuits.com/pdfs/RMS-1.pdf 

look on EBay for similar devices  


Representative test results

These figures show the results measured with a high side LO at 460MHz. 

N.B they are measured on Amateur test equipment which does not have a current calibration certificate. They should be treated as a guideline only, and no performance guarantees are given or implied.  
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Copyright notice

This design is © 2011 to John Worsnop trading as Bravo Alpha Oscar.  It may be used, copied and modified by Amateur radio experimenters only. No commercial exploitation or use is allowed without the express permission of the copyright owner.  
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