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PRECAUTIONS:

The Zemulator hardware is composed of an array of electronic circuits that are susceptable to electrostatic discharge which is commonly referred to as ESD.  It is unlikely that it will be damaged as there is significant casing that shields the device from being ‘zapped’ by handling it, but it is advisable to take care when handling the electronics.  You will also be handling components of the ECU itself and bare electronics will be exposed.  Although there is no potential for electric shock to yourself, there are sensitive electronics that you should be cautious with so as not to damage them with tools or liquids.

INSTALLATION:
Materials needed: 

· 16 or 18 gauge electrical wire
· (4) wire splice connectors for 16 or 18 gauge wire

1. Ensure that the car is not running, the keys are out of the ignition and the car is parked.

2. Remove your passenger floormat.

3. The ECU is located under the passenger floorboard.  The interior carpet is held in place by velcro – simply pull the carpet back.  There are four screws that hold this panel in place.  Remove all four of these screws.
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4. Now that the ECU is exposed, you will need to remove the three 10mm bolts that hold the ECU in its place.
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5. There are four phillips screws holding the ECU to the carriage which need to be removed.  
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6. There are four phillips screws holding the top case of the ECU in place which need to be removed.
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7. There are four phillips screws holding the daughterboard in place which need to be removed.
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8. Pull back the daughterboard to expose the EPROM.  
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9. You will need to remove the EPROM in the ECU.  Use a chip puller, available at Radio Shack, and carefully remove the EPROM (pictured with the white sticker on it).  If you do not have a chip puller, you can still remove the EPROM using a flathead screwdriver to lift up one end of the chip at a time and work it up out of the socket.  DO NOT PULL IT OUT BY HAND.  This method almost never works and you will bend the pins on the chip and possibly break one off in the socket.
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10. The Zemulator’s interface cable has a plug on the end that needs to be carefully inserted into the EPROM socket.  The best way to do this is to first inspect the pins and ensure that they are all straight.  Straighten any pins that are bent or out of line of the other pins.  Note on the cable that one wire has a red stripe on it.  This is pin #1.  This end needs to be plugged in such that the red line is closest to the center of the ECU and NOT the side.  You can see that in this picture below.  Hold the plug at an angle as you see below and line up all of the pins with the holes in the socket.  Then rotate the plug with the pins still just sitting over the holes they go into.  

The idea here is to align all the pins so that you do not get one mis-aligned.  If a pin is mis-aligned and you press the plug into the socket, the car will not run and you will damage a pin.   It will not damage the ECU, but the pins are fragile and will only take about one or two bouts of bending before they break off.  Ensure that they are all lined up and then press the plug into the socket.  You will feel a bit of resistance when you push it in and simply push it to the stop.  Ensure that both ends are fully seated.
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11.  Orient the emulator cable as seen below.
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12.  Install the daughterboard and the four screws to hold it in place.  On some ECU’s it may be necessary to reposition some of the resistors and capacitors in order to allow everything to fit nicely.   These components on the daughterboard will move quite a bit, but be sure not to force them past their limits.  There is a large grey capacitor that will only move a little so do not move this part at all – it doesn’t need to be moved any.
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13.  Replace the top cover and install the four screws.  The cable will be oriented as seen below.  To avoid pinching the ZEMulator ribbon cable and damaging it, install the ECU’s top cover 180-degrees from its normal orientation.  The 90-degree “lip” on the top cover will be oriented on the same side as the blue EFI harness connector and this will leave an open slot for the ribbon cable to pass through.
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14. Replace the top cover and screws.  Do not attach the chassis.  At this point we will be attaching in the two mandatory connections to the cam angle sensor and the mass airflow sensor.   Using a wire splice connector, attach them to the following wires shown in the pictures below.  Label the wires.   Wire splice connectors are a quick and easy means to make these connections but direct soldering will work as well.
This is the (+)CAS line.   It is the first green/black wire on the left in the bottom right row of the harness connector.  

[image: image13.jpg]



This is the (-)ground CAS line: It is the first black wire on the top row, far left.
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This is the (+)MAS line.  It is in the top row of wires and it is all white with no lines. Counting from the center of the connector, it is wire #7.

[image: image15.jpg]



This is the (-)ground MAS line: It is directly to the right of the white (+) MAS line and it is black.  You can see the blue splice-in connector connected to this line.
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14. WRAPPING UP: Install the ECU back into its cradle and place the ECU back into its place and fasten it down using the factory screws.  The emulator will be placed to the right of the ECU and can be hung down as seen below.  Replace the wooden cover and its screws and place the carpet and floormat back into place.
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15. Connecting the wires to the Labjack:   

The (+)CAS line needs to be installed into the “CNT” port on the lower right of the screw-down block.  

The (-)ground CAS line connects into the GND port just under the CNT port. 

The (+) MAS line needs to connect into AI0 port, top left of the Labjack.

The (-)ground MAS line needs to connect into the GND port, 3rd port down on upper left.

Use a small flat-head screwdriver to unscrew the terminal block until the port opens to put a wire into the socket.  Insert the wire and tighten down on the screw to secure the wire into the port.

The MAS line needs to be connected into the AI0 port in the same manner.
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The labjack can be installed in a number of different places.  You may choose to put it in the glovebox, under the dashboard, or even under the seats.  The maximum recommended length on these lines is 6’ so that gives you a good deal of locations you can use. 

At this point the hardware for the Zemulator is installed and you are ready to attach the provided cables to your laptop computer.   Both the serial and USB lines are 6’ in length and longer cables can be used if needed. 12’ is the maximum length.

For WIDEBAND O2 Sensor Installations:

You will need to connect the wideband signal wire from the wideband controller into the Labjack at one of the available AIx ports.   You will also need to run a ground wire from the wideband controller’s ground wire and connect that into the GND port just below the AI4 input.

In the Data Acquisition Setup page, click “NEW” at the top right of the page.  

The cursor will appear in the “Name” field – type in WBO2 for the name.

Type should be set to “Single”

Input needs to be set to the AI channel you linked the WBO2 signal into.

Gain will default to a value of “1(+/- 20v).

Correction will default to 0.00

Scaling formula needs to show v*2+10  (voltage times two plus ten).

Once you have gotten this far, BE SURE TO CLICK THE “UPDATE” BUTTON on the top right of the page.  Once you do this, the input will be configured and will begin displaying the WBO2 information at the bottom of the page when in real-time mode.  This value is also datalogged with the rest of the real-time info.







