Instructions For Adding An EEPROM To The SMEC

General Notes:

1) With these updates, you will be able to download new code to the SMEC through the SMECs diagnostic port.  You will need to run Chad’s download software from a PC and use his RS232 interface kit.  The steps I perform to download code are as follows:  

a) Connect a PC with the RS232 interface kit to the car diagnostic connector.

b) Flip the “download” switch I installed to apply 12 Volts to pin 11 of the SMEC’s 60 way connector (this will put the SMEC into download mode).  I put this switch inside the passenger compartment and ran a wire from it to pin 11 on the SMEC.  The other terminal of the switch is connected to 12 volts from the fusebox.  (Another possibility is to put the switch right inside the SMEC as Derek Beland did. Consult his website if you are interested in doing this.)
c) Turn the key to on.  Since the SMEC is in download mode, the fuel pump does not turn on, etc (everything is quiet).

d) Run the software which downloads new code to the SMEC.

e) Shut the key off, shut the “download” switch off, and your finished.

2) You have 2 choices when it comes to gluing down the 74HC00.  You can glue it in the SMEC either on top of the PIA chip or on top of the EEPROM chip.  In these instructions, I glued the 74HC00 on top of the PIA chip.  This is because I already had a EEPROM socket soldered to my SMEC and the combination of a socket, EEPROM chip and the 74HC00 chip all on top of each other would sit too high and interfere with the power module.  If you are not installing a socket for the EEPROM (i.e. you are just soldering the EEPROM straight to the board), you can glue the 74HC00 on top of the EEPROM (and power the 74HC00 from the EEPROM VCC (pin 28) and ground (pin 14)).  This would result in shorter jumpers and having to cut less of the potting compound away.

3) It has been posted previously that the potting compound is nasty stuff, so don’t breath any fumes from a solder iron touching it, and handle it accordingly.

4) I used an Atmel 28C256-150I (industrial temp) chip for the EEPROM.  Do not use anything slower than a 200nsec chip with this circuit.  

5) To make the connections, use 30 gauge wirewrap wire.  The wire I used is Teflon insulated and thus the insulation does not melt when touched to a soldering iron.  This is the same wire we use at work for military applications – it is pretty tough stuff.

6) For the relay, I used a 12Vdc, SPDT relay.  Find the smallest relay you can as it only has to be able to work with milliamps.  Make sure the relay does not sit too high and interfere with the power module.  The exact description of the one I found at the local electronics store is “12Vdc, 1Amp @ 30Vdc, 515 ohms, SPDT, Single Side Stable”.  The way a SPDT relay works is as follows:  It has a “center” pin that will either be connected to a 2nd pin (when not energized), or to a 3rd pin (when energized).  The relay has two additional pins connected to a coil.  When power and ground is applied to the coil, the relay will be “energized”.    In this document, I called the 2nd pin the “non-energized” pin, and the 3rd pin the “energized” pin. 

7) A small diode is placed across the coil of the relay. This will help prevent voltage spikes on the relay.  The diode has a small black band on it closest to the “cathode” lead.  The other lead of the diode is called the “anode”.

Assembly Instructions

1) Glue relay to the board beside the EEPROM (see Figure 3 and 4).

2) Glue a 74HC00 upsidedown onto the PIA chip (with pin 1 approximately facing PIA-16) (the 74HC00 will be referred to as “U1” from now on).

3) Glue a .1 uF ceramic capacitor on top of PIA beside U1.

4) Connect U1-14 to PIA-20 and to one pin of the cap. (VCC)  

5) Connect U1-7 to PIA-1 and to the other pin of the cap. (GND)  

6) Solder one end of a couple inch long wire to EEPROM pad 27 (Pad is on the board itself– it is where the pin of the chip would normally go).  

7) Install the EEPROM in place of the UVPROM.  Make sure to bend up pins 1, 20, 22 and 27 (do not connect them to the board!).
8) Connect the other end of the wire from step 5 to EEPROM- pin 1.

9) Connect U1-3 to U1-9.

10) Connect U1-1,2,13 to PIA-21. (R/W in)

11) Connect U1-10,12 to PIA-25. (processor clock, data cycle when high)

12) Connect U1-8 to the relay “energized” pin.

13)  Connect relay “center” pin to EEPROM- pin 27. 

14)  Connect relay “non-energized” pin through a 1K resistor to EEPROM-28.

15) Connect U1-11 to EEPROM- pin 22. (OE* out)

16) Connect A15 from via on board to U1-4,5 (A15 in).

17)  Connect U1-6 to EEPROM- pin 20 (CE* out).

18)  Connect a small diode (1N914 or equivalent) across the coil of the relay.

19)  Connect EEPROM-14 to the pin of the coil that is connected to the anode side of the diode.

20)  Connect the pin 11 via on the board (see Figure 5 and 6) to the pin of the coil that is connected to the cathode side of the diode.

21) Place a jumper wire to short out the 22 Volt zener (the zener which is connected to pin 11 of the main connector – refer to Figures 7 and 8).  This will bypass the zener and allow the SMEC to be placed in download mode by applying 12 volts to pin 11 of the main connector.  If the zener was not shorted out, you would have to apply something greater than 22 Volts to put the SMEC in download mode.

22) Glue down long jumpers.

The 60 way connector (the cable side) will require an additional pin/wire added at pin 11 so that the SMEC can be put into download mode.

1) Get a pin (with wire attached) from an old 60 way connector.  To remove the pin from this old connector, pull out the red plastic thing (it is held in place by an indent in the plastic – just pry it out with a flat screwdriver).

2) On the 60 way connector, carefully drill out pin 11 (you only have to go through about 1/32 of plastic).  If you go to far, you will ruin the rubber seal below it.  You will probably also have to remove the red plastic below pin 11 to be able to remove the loose plastic drip left over from the manufacturing process which you just broke free by drilling.

3) Insert the new pin into the connector (starting at the top where the piece of plastic was drilled out).

4) Put the red thing back in place.

5) Connect a switch to this wire that will apply battery voltage to this connection when you want to put the SMEC into download mode. 
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FIGURE 2 MODIFIED SMEC EEPROM CONNECTIONS
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Figure 3 EEPROM
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FIGURE 4 ZOOM IN OF EEPROM
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FIGURE 5 Main Connector Pin 11 Via Signal to Relay Coil (Zoom Out)

The signal from pin 11 on the 60 way connector is available at a via shown at the bottom right of this photo.
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FIGURE 6 ZOOM IN OF PIN 11 SIGNAL VIA
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FIGURE 7 ZOOM OUT OF ZENER DIODE

The Zener diode is at the bottom left of photo.
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FIGURE 8 ZOOM IN OF ZENER DIODE

This picture/drawing is a zoom-in of the zener diode and the two pins the jumper must connect (original photo courtesy of Derek Beland).  Notice the zener is beside the number 4 of the board part number.  To double check you have the right zener, you can buzz it with a meter and make sure one of the pins goes to pin 11 of the main connector.
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NOTE:  MYSTERY CHIP WOULD SHUT OFF CS WHEN A WRITE WAS OCCURRING.  THUS A NEW CS SIGNAL HAS TO BE GENERATED.
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Figure 1. ORIGINAL SMEC UVPROM CONNECTIONS
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