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One of the things I experimented with in building the Miniverter was a “Miniboard” printed-circuit service from ExpressPCB.  They provide free PCB layout software (download from www.expresspcb.com) that is quite easy to learn and use.  Since the Miniverter, I’ve successfully used this service for several other boards.  The service is fast, quality is high, and the price is reasonable – other than that, I know nothing about the company.

When a PCB layout is complete and triple-checked, the data is uploaded to their website.  Pull down the “Layout” menu and click on “Order Boards Via the Internet.”  For $62, you receive three finished printed circuit boards in four days — not a bad deal.  The boards are high quality double-sided boards with plated-through holes for good grounding and a tinned finish for easy soldering; you can’t make these in the basement.

One of the ExpressPCB Miniboard limits is that the board size is exactly 3.8 x 2.5 inches — or the price is much higher.  This size is just barely big enough for a 222 MHz transverter, but larger than needed for many small projects.  The obvious answer is to fit more than one project on a board; they don’t care how many.  To them, it is all one board, but you have to cut them apart.

A convenient size for many projects is one-half or one-third of the board area – then the boards will fit together conveniently.  An example of this is the tonemeter - an audio tone indicator for tuning or antenna measuring.  The PC layout used the ExpressPCB software.  The completed layout file is tonemeter.pcb; open it with the software and it pops up on the screen, with the bottom side in green, the top in red, and the parts in yellow.  Play with it: select a part and slide it around — the wiring follows.  Add parts, modify the wiring, cut-and-paste the whole circuit to make multiple copies.  If you make a mistake, just Undo.  

The whole circuit takes only a third of the available board area, and we pay for the whole board, so it makes sense to use it all.  One choice would be to just make three copies of the circuit; then the total in a lot of three boards would be nine circuits.  I didn’t need that many tonemeters, so I made some chassis mount boards for Anderson PowerPole connectors instead.  The file tone2_ppole.pcb has one tonemeter and four chassis mount boards, two singles and two doubles, on each board.  I like the doubles for rover transverters – 12 volt power comes in one connector and goes out to the IF rig on the other, so only one long cable from the battery is needed. 

The tone2_ppole.pcb board is composed of pieces that neatly fit into one-third of the board area.  Sometimes the pieces aren’t so neat.  Another example, ppole8_2A.pcb, has several different size circuits.  The top half of the board is a distribution board for eight PowerPoles, a useful size for a workbench or a rover setup.  Along the bottom are two MMIC amplifier circuits that I needed for different projects; one is a two-stage amp which fits in a Pomona box, and the other is a smaller amp using a single VNA-25 MMIC.  This left a small blank area.  I fiddled a PowerPole chassis mount into a narrow version with only two mounting holes to fit into the blank area, and voila! – 4 circuits on one board.

Included on the web page www.w1ghz.org/small_proj.htm are the board files for several of my small projects.  You might find one of these useful and want to have boards made.  Or you might want to modify one for your needs, or you might just have a little space left over and need something to fit in.  Just cut-and-paste pieces from one board to another and make it all fit inside the yellow lines.   

The procedure is pretty intuitive for Windows users:  select the arrow tool, hold down the left mouse button and drag to select an area, hit Control-C, open the destination board, hit Control-V, and finally drag the selection to the desired location.  Liberal use of “Undo” helps to get it right.

