AQRP VIA Construction Hints V1 

…..today’s Capt. Midnight Secret Decoder Ring

(read ‘em now or after the parts are soldered, your choice)

BOARD ASSEMBLY
Surface mount parts are designed for a production process. Because we hams don’t have that type equipment, I try to pick parts which can be oven soldered AND hand soldered. This is done by decreasing the width of the pads and increasing the length of the pads on the boards to allow room for a soldering iron tip. I also select only those leadless parts which have part of the pin rolled up on the sides of the body….like the CODEC or on the corners….. like the Crystal/Oscillator. Many surface mount parts have extra manufacturing test points on the sides/ends and I try to avoid those since bridging to those points can cause the part to “quit functioning”.

Soldering is much easier if you flux (important) and tin the SIDE/CORNER component pads first, then remove any excess solder from the main pins on the bottom with solder wick.  Flux the board pads and use minimal solder on the iron with a “wipe” technique as you hold the part in place.  Tack a few pins, check alignment, solder more pins, check alignment, then solder them all. Check and touch up as needed. GOOD clean water soluble solder flux is your friend and so is solder wick. 
I use a drill press vise (flat bottom) from Harbor Freight to hold the board firmly on the workbench and to keep it from sliding around. Tweezers and an X-Acto knife are use to locate and hold parts and a good soldering iron with a little solder on the tip and a well fluxed board pad to solder. You need the flux on the board because carrying solder on the tip of the iron, removed all the flux the solder had.
The #1 pin is generally in the lower left corner of the part as you read the part numbers…..but not on the CODEC….it is in the upper left corner as you read the part numbers. Check twice (at least) before soldering.
Place and solder the actives first so you have room, then the resistors, capacitors, and inductors.  Clean the board thoroughly, check all your solder joints with magnification and touch up as needed, THEN solder the female headers in place …..the LCD headers go on the other side as shown on the board silkscreen.  I supply four 40 pin strips; make 4x25 pin strips for the STM32F407-Discovery board and use the remaining pieces to make up the 2x20 pin TFT connector. Check it all one last time. 

NOTE. There are two jumpers on the board marked “J” (0 ohm resistors). The first 20 kits were shipped out without the two “0” ohm resistors. Just substitute a short wire. 
Some of the resistor values are slightly different from that shown on the schematic. Those are valid substitutes and will not affect accuracy. I will note same on the future Bill of Materials.

Use remaining header pieces to make up the cables to the Rotary Encoders and the power cable. IMPORTANT mark the power cable and the board so you don’t reverse the pins.  Measure before connecting, just to make sure.

If the Rotary Encoder works “backwards”, merely flip the two leads on the ends of the 3 pin row on the Encoder. The center pin and one of the pushbutton pins are tied together and to ground.  Spread the pins on the Rotary Encoders to clear the battery boxes if used.
96% of  the problems encountered on all the kits are solder problems, not soldered, bridging, etc. 

UNIT ASSEMBLY

The enclosure is part of the overall mounting of the board stack.  You can use any enclosure you want but my AQRP VIA (and others’) use the LMB Heeger CR-632 enclosure. 

The board stack is mounted by using four 4-40 flathead machine screws to mount the TFT Color Touchscreen display. This allows the use of the black plastic bezel (provided) to cover the screws and the hole you made for the TFT.  Standoffs are used to bring the front surface of the TFT even with the front surface of the enclosure. The bezel is attached with double sided tape or glue.
The VIA board is plugged into the TFT with a 40 pin header and the STM32F407-Discovery board is plugged into the VIA board with two 50 pin headers.  The header pins provide secure mounting and to provide more stabilization, the USB connector on the STM32F407-Discovery board is located to protrude through the cover to provide more stabilization to the 3 board stack. This does require some careful measurement and drilling.
Mount the BNC connector so the leads to the board are as short as possible MAKE SURE the joints are not stressed, when plugging/unplugging boards, to the point of breaking a wire. You might solder a solid wire loop to the 
Board and attach stranded wire (supplied) between the loop and the BNC connector or you can use a very short piece of  RG/174 coax. An SMA connector, soldered directly on the board, won’t have this problem.

Power can be supplied in various ways, but the kit provides two 3-AA battery boxes with switches, a toggle switch, and a DC-DC converter board.

The DC-DC converter has a piece of double sided tape on it for mounting in a convenient place. I mounted mine to the battery boxes. Make sure no components short to the enclosure. You can mount the toggle switch and wire it in series with the battery packs and the DC-DC converter. Or, as I did, use one of the battery box switches and protrude it through the covers for the On-Off switching. Be sure and set the switch on the second battery box “On”. Make a bracket to hold the batteries in place and carefully measure to avoid any interference with the 3 board stack and the rotary encoders (bend leads to fit). 

You can also wire to an external power connector on the enclosure, your choice.

IMPORTANT: After connecting the power components, check the DC-DC Converter output  with a small load (50-100 ohms) and adjust it to 5.0V.  The DC-DC converter will accept up to +36VDC input. On my DC-DC converter, the 5V position was 3 turns clockwise from a fully counter-clockwise starting point (no more drop in output voltage) of the multi-turn adjustment potentiometer. IMPORTANT: I can’t stress enough to measure the output BEFORE connecting it to the AQRP VIA board and orient to connector correctly.  A correctly working AQRP VIA will draw approximately 240 mA on 5V. 
Pushing the #2 Rotary Encoder during power on, toggles to the 8KHz mode and allows you to scan from a lower frequency of 8KHz to 1MHz. Handy for looking at that 134KHz antenna or checking that speaker Impedance  ;o). You may have to change some of the RF capacitors (C2 and C3) to larger values (680nF-1uF) so the signals aren’t attenuated too much.
We have a UART interface to your computer, an additional RF output, and several other features not presently used. All those are TBD. 

Try it, we think you will like it and it will give you a really nice visualization of the antenna you are receiving/transmitting with. 

