How to build a Subaru Select Monitor / Datalogger

Introduction

This design is heavily based on the circuit designed by Kevin Frank of http://www.vwrx.com. Kevin's site http://www.vwrx.com has a very nice circuit diagram (RS232-Integrated.pdf), but he leaves it to the reader to figure out how to actually construct the circuit.

This HOWTO attempts to redress that by providing a list of instructions that anybody can follow. No electronics knowledge is needed and no special tools are required. As long as you can use a soldering iron, you will easily be able to build this circuit.

Parts:
I bought some of the parts from http://www.farnell.com and a few I picked up from my local Maplin Electronics store. I have included part numbers to make it easier to find the correct parts on the websites. These are common parts and should be available from any electronics store. Some small parts are only available in multiples of 5 or 10, but it's useful to have some spares in case you break any during the build.

I bought the Audio harness adapter on ebay, but they are also available at car audio shops. It is for connecting the radio on older Subaru models, but it has exactly the right plug to connect to the yellow select monitor connector on the SVX.

1 x 16pin DIL IC Socket  (Farnell: 1101347)

1 x ST232BN RS232 Driver IC (Farnell: 1077191)

1 x MC7805BTG +5.0v Voltage Regulator IC (Farnell: 1211135)

6 x 0.1uF 40V Capacitor (Farnell: 1166595)

1 x 0.33uF 63V Capacitor (Farnell: 1166040)

1 x plain matrix board 100x75mm with 1mm holes on a 2.5mm matrix (Maplin: JP54)

1 x 9 pin D Socket (Female) (Farnell: 1084678 / Maplin: RK61R)

1 x ABS plastic box 86x56x25mm (Farnell: 4436842 / Maplin N68AP)

1 x Audio harness adapter for Legacy 84-97 & Justy 86-92 (Autoleads: PC2-29-4)

1 x RS232 Cable 9 pin Male to Female (Maplin: L67BT)

Tools:

Soldering iron

Small screwdriver

Drill and 5mm drill bit

Small file

Junior hacksaw

Long nose pliers

Wire cutters

Dressmaking pin

Consumables:

0.5mm diameter copper wire (I stripped the insulation off some Cat5 solid UTP cable)

Solder

Glue

Cable tie

Procedure:

1. Cut the matrix board to the right size.

Using the hacksaw, cut a piece of board 63mm Long x 49mm Wide. To do this, first cut the board halfway through the long side, the cut goes though the 20th line of holes. Now take one of the pieces and shorten its long side by cutting through the 5th line of holes.

The long sides are a bit shorter than the internal dimension of the box in order to clear the corner posts and the wires that will come in from each end of the box. Smooth off any rough edges with the file.

2. Create the circuit board.

Place the board with one of the long sides towards you and use a pen to mark an X in the bottom right corner so that you don't lose track of which way up it goes and which side is which.

Take the copper wire and thread it through the holes in board as shown in the diagram and described below. Keeping the wire as tight as possible. The wires in blue are on the underside and the wires in red are on the top side. Take your time and get it right.
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Take a wire, thread it down through hole C2, leaving about 10mm on the top side. Bring it up through D2, down L2 and up L11. Cut it off leaving a 10mm tail on the top side.

2nd wire:  Down C3,  up D3,  down K3,  up K14, down I14, up I13.

3rd wire:  Down C4,  up D4,  down J4,  up J10, down G10, up G11.

4th wire:  Down I11, up I5,  down F5,  up F15, down R15, up R12.

5th wire:  Down V2,  up U2,  down M2,  up M14, down L14, up L13.

6th wire:  Down V3,  up U3,  down N3,  up N11.

7th wire:  Down V8,  up U8,  down S8,  up S17, down E17, up E4.

8th wire:  Down V15, up U15, down T15, up T12.

9th wire:  Down T10 up R10.

10th wire: Down G13 up G15.

11th wire: Down N13 up N17.

Now put a blob of solder at E4 on the top side, joining the two wires that meet at that point. Then take the excess tail of wire with your long nose pliers and waggle it until it breaks off at the solder blob.

Do the same thing at G15 and N17 on the top side and at S10 on the underside (no tail to break on that one).
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3. Install the IC socket.

Now take the IC socket and place it on the top side of board so that the notch is facing left and the pins pass through holes I6 thru P6 and I9 thru P9.

Holding the socket in place, turn the board over and place it face down on the desk. Now solder the pins to the wires that pass by them. Pins 1 and 16 get soldered to the same wire. Similarly for pins: 2 & 15, 3 & 14, 4 & 13, 5 & 12, 6 & 11. Pins 7, 8, 9 and 10 are not used.

Now cut the links between the pairs of pins, they were only there to make the wiring easier and are not part of the circuit. To prevent them shorting together, you should trim them as close to the solder joints as possible, or waggle them until they break.
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4. Install the components.

Capacitors are usually shipped stuck to a paper tape. They are quite fragile, so be careful not to break them when removing them from the tape.

Take the dressmaking pin and push it down through holes G11 and G13. Waggle it about a bit to enlarge the hole slightly. Now take a 0.1uF capacitor and insert it into the holes, push it all the way down - but don't push the copper wire tails down with it. The writing should face to the right so that the positive pin is in hole G11 and the negative in G13.

Turn the board over and put a blob of solder on each leg, joining it to the copper wire that passes though it's hole. Now cut off the excess of the capacitor legs. Turn the board right side up again and waggle the copper tails until they break off.

Do the same for I11 & I13, L11 & L13, F15 and E17.

Now do N11 & N13, R10 & R12 but note that these face in the opposite direction to the others. The writing should face to the left so that the positive pins are in N13 and R12.

Now take the 0.33uF capacitor and install it in T10 and T12 with the writing facing to the left. Positive pin in T12.

Now do the voltage regulator. It should be installed facing the capacitors. Pin1 (input) in T14, pin2 (ground) in S14, pin3 (output) in R14. It should sit slightly above the board - after soldering you will need to bend it over slightly backwards so that the lid will fit on the box.
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5. Install the RS232 driver IC in the socket

Now install the chip in the socket. Ensuring that the notch on the chip faces left - just like the notch on the socket.

6. Make the connectors

Take the audio harness and remove the unnecessary pins. The only pins we need are 2,3,5 and 9.
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The pins are held in place by small plastic ramps above each pin. Use the dressmaking pin to lift the ramp (either from the front or the back - whichever you find easier) and then pull the wire from behind so that the pin slides out the back of the plug.

Now snip the ISO radio plug off the other end. 

You should be left with the select monitor plug and four wires running to pins 2,3,5 and 9.
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Take 3 of the spare wires that you removed from the harness, snip the ends off and solder them to pins 2, 3 and 5 of the D socket. I used orange/black for pin 2, blue/black for pin 3 and green/white for pin 5.

7. Modify the box

Drill a 5mm hole in one end of the box. This is where the 4 wires from the select monitor plug will enter.

At the other end, cut a 20mm by 10mm hole. This is where the D socket will be mounted. Make a couple of holes with the drill and then use the hacksaw blade and file to square it off.

8. Connect the wires

Take the select monitor plug, pass the wires through the 5mm hole in the box and solder them to the board as follows:

Pin 2 (orange/white) to V3

Pin 3 (blue/white)   to V2

Pin 5 (red/black)    to V15

Pin 9 (green/black)  to V8

Take the D socket, pass the wires through the 20x10mm hole in the box and solder them to the board as follows:

Pin 2 (orange/black) to C3

Pin 3 (blue/black)   to C2

Pin 5 (green/white)  to C4

[image: image11.jpg]



9. Final assembly

Put the board carefully inside the box.

Put a cable tie around the 4 wires where they pass out of the box so that there won't be any strain on the connections when the unit is dangling under the dashboard.

Push the D socket up to the hole and glue it in place. Arrange the wires tidily inside the box.
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Screw on the lid and the job is complete.

10. Testing

Locate the yellow diagnostics plug in the driver's kick panel of your SVX. Plug in your device and use the RS232 cable to connect it to the COM1 serial port of your computer.

Run the SelectMonitorDump utility available from http://www.vwrx.com.

Turn the ignition key to the run position so that the dashboard lights come on. In particular, the "Check Engine" light should be on. This shows that the ECU is powered up.

Now click the start button on the SelectMonitorDump utility and you should see data being returned from your ECU.

