
 

 

                       
Install instructions for True Digital EFIE with MAF/MAP Enhancer.  

For Narrow Band Oxygen Sensors Only. 
READ ALL DIRECTIONS BEFORE BEGINNING INSTALLATION  

 
It is highly recommended that you purchase a Haynes or Chilton’s repair manual for your 
specific vehicle with a schematic wiring diagrams and color coding identification. It will prove 
very valuable throughout your installation and tuning procedures. 
 
Connect the  +12V connector to an ignition switched 12 volt source. 
Connect the GND  connector to a good chassis ground or the battery negative terminal. 
 
It is now time to ascertain how many 02 ( oxygen ) sensors your vehicle has.  You can use 
your repair manual to determine this.  If you are uncertain and can not determine this you 
could call your favorite auto parts house and most would be happy to supply you with this 
information. 
 
The next step is to determine your signal wire from each 02 sensor.  This again will be 
identified in your repair manual wiring diagram. 
 
You will now cut the signal wire  of your upstream 02 sensor(s) above the plug in block for the 
02 sensor,  anywhere between the plug in block and the computer.  What ever location is most 
accessible.  You will need to solder on a length of wire from the cut wire that goes directly to 
the 02 sensor and sufficient in length  to reach your EFIE mounting location. This wire is 
attached to the connector marked F1 In  You will now solder on a length of wire to the 
remaining portion of the cut signal wire that goes to the computer and insert it into the 
connector marked F1 Out. 
 
If your vehicle has Two 02 upstream ( before the catalytic converter ) sensors you will repeat 
the process that you have just completed. Locate the signal wire and cut it.   This time the wire 
that goes directly to the 02 sensor inserts into the F2 In  connector and the wire going to the 
computer inserts into F2 Out connector. 
 



 

 

You will now be connecting your downstream ( after the catalytic converter ) 02 sensors if 
your vehicle has them.  The procedure is the same as your upstream sensors.  Locate the 
signal wire of your First downstream sensor and cut it.  You will need to add lengths of wire to 
each side of your cut signal wire in order to reach your EFIE mounting location.  The wire that 
goes directly to the downstream 02 sensor is inserted into R1 In and the wire that goes to the 
computer is inserted into R1 Out. 
 
If you have a second downstream 02 sensor,  once again locate the signal wire,  cut it,  add 
sufficient wire to each end of the cut signal wire to reach the mounting location of your EFIE.  
The wire that goes directly to the 02 sensor is inserted into the connector marked R2 In,  and 
the wire that goes to the computer is inserted into the connector marked R2 Out.  You are now 
finished with the wiring for the EFIE. 
 
Connecting your MAF/MAP Enhancer 
 
This EFIE contains a voltage based MAF/MAP enhancer,  which is prevalent in most vehicles 
today.  There are some that use a frequency based MAF sensor and a voltage based MAP 
sensor.  These are rare,  and are usually found in some Ford products. If your vehicle has this 
combination,  use which ever of the two sensors is voltage based.   You do not need to adjust 
the signals of both.  Either the MAF or the MAP will suffice.  If your vehicle has a voltage 
based MAF sensor we recommend using the MAF. 
 
Locate your MAF or MAP sensor.  They will normally have three wires. 
 
+ 5volt  
- Ground 
Signal Wire 
 
Once again,  cut the signal wire.  Add additional wire if necessary  to reach your EFIE  
mounting location.  The wire that goes directly to the MAF or MAP sensor is inserted into 
MAP In connector.  The wire that goes to the computer is inserted into the MAP Out 
connector. 
 
Finding the Signal Wire 
Of course the easiest way to find the signal wire is to get a wiring diagram for your vehicle. 
This can tell you the exact wire, and it's color code, and save you some time.  But if you don't 
have a wiring diagram, you can still find your signal wire by measuring it.  A MAP or a MAF 
will have 3 wires. One will by 5 volts, which powers the device and is supplied by the ECU. 
One will be ground, or 0 volts. So if you measure the 3 wires, just eliminate the 5 volt wire and 
the 0 volt wire, and the remaining wire is the signal wire.  This is slightly complicated by the 
fact that many MAF sensors today also include an Intake Air Temperature sensor in the same 
housing. In this case you'll have 5 wires going to the sensor. But it's OK, it's easy to find the 
correct wires you need. The temp sensor will have a ground wire and a signal wire. The signal 
wire will be up near 5 volts when the sensor is cold, but as it heats up that voltage gets lower. 
But a temp sensor's voltage will not change when you goose the engine, and that's how you can 
tell the difference. Also, if you unplug the sensor, and measure the signal wire on the computer 



 

 

side, it will read 5 volts. 
 
Now, how do you make sure your MAP is a voltage type, and not a frequency type? You will 
need to watch the voltage as you make changes to the engine's RPMs. The best way is to goose 
the engine. The voltage will change dramatically on either a MAP or a MAF if it is voltage 
type. You will see a small change in DC voltage for a frequency type device too, but the 
changes will be slight, like tenths of a volt. Whereas the changes on a voltage type will be 
much more dramatic. Changes of over a volt indicate a voltage type MAP or MAF. 
 
Tip: You can steal a straight pin from your wife's sewing box and push it through the insulation 
of the wire you want to test. Make sure you get into the conductor (wire) inside. This will be 
much easier than scraping away the insulation to test the wire. 
 
Even if you find your signal wire using a diagram, you should still test it before proceeding. 
You must make sure that you see a voltage change when you rev the engine, and that the 
voltage drops back down when the engine slows back down again. If you see this phenomena, 
you can proceed to install the circuit. If you don't see this phenomena, then you have the wrong 
wire, or an incompatible sensor type. Do not try to use this circuit unless you find a signal wire 
that matches this phenomena. The biggest single cause of failure for any sensor modification 
project is to mis-identify the signal wire. So it's best to be absolutely sure. 
 
 
*Note  If your vehicle is one of the very rare models that uses  frequency  based circuitry  for both the MAF & 
MAP sensor this MAF/MAP enhancer will not work.  Contact us and we will advise you where you can purchase 
a frequency based MAF/MAP enhancer. 
Adjustment of The EFIE 
 
The EFIE  has a 30 second time delay after power is applied before it is engaged.  This 
feature allows your vehicle to start with factory settings.  Your first adjustment will be 
made with the power applied to the EFIE, and the engine NOT  running.  All other 
adjustments to the EFIE and MAF/MAP Enhancer should be made,  AFTER the 
ENGINE and your HHO GENERATOR have reached operating temperature. 
 
Step One: 
 Turn all of the other potentiometers ( Analog, Adaptive and  MAF/MAP ) to their full counter 
clockwise position. DO NOT CHANGE THE DIGITAL POTENTIOMETER SETTING YET.  
Turn on the ignition so that power is applied and the EFIE LED is lighted.  DO NOT start 
your vehicle. Wait 30 seconds for your EFIE to engage.   Insert the probes from your Volt 
meter as follows.  Insert your positive probe in the red Digital test point,  located in the lower 
left hand corner of the board.  Next insert your negative probe into the black GND test point 
located in the upper right.  Set your volt meter on the lowest DC voltage scale. You will now 
adjust your Digital potentiometer.  Turning it clockwise lowers the voltage  
( leaning the fuel mixture ) ,  and counter clockwise raises the voltage  ( richening the fuel 
mixture ). You want to start with an initial setting of 400mV.  Or .400V.   
 
Step Two:   
Start your vehicle and allow it to warm to operating temperature before making any 



 

 

adjustments.  Notice the ACTIVITY LED’s blinking.  When the LED’s are ON it is telling 
the ECU that too much fuel is being supplied or a rich condition exist.  When the LED’s are 
Off,  it is telling the ECU that not enough fuel is being supplied or a lean condition exists.  
What we want to accomplish is to have the LED’s ON for longer periods than they are OFF.  
This will tell the ECU that it is supplying too much fuel most of the time. Start by adjusting 
your Digital Potentiometer clockwise, lowering the voltage. The further you adjust the longer 
the LED’s should stay ON.  If you adjust too far the LED’s will go into a constant ON.  When 
this happens you have over-adjusted and the ECU has gone into OPEN LOOP.  You will now 
need to back off your adjustment on the Digital Potentiometer until the LED’S are blinking 
again.  If there is a significant difference  
( LED’s ON noticeably much longer than they are OFF ),  you can stop here.  You have older 
style or worn 02 sensors and adjustment of the ADAPTIVE control in not necessary.  If there 
is not a significant difference in the ON and OFF times,  proceed to step Three. You have 
newer style,  higher speed 02 sensors. 
 
 
Step Three: 
Adjustment of the ADAPTIVE Control is very simple and easy to adjust.  Keep an eye on the 
LED’s and begin turning the ADAPTIVE potentiometer clockwise slowly.  Immediately you 
will see the changes.  The LED’s will stay ON for longer periods of time and OFF for shorter 
periods of time.  The amount of adjustment will vary from vehicle to vehicle.  If you notice a 
loss of power or performance, turn the ADAPTIVE control counter clockwise,  back to the 
point where power is restored. 
 
Special Note***    
If you have only one of the upstream digital EFIEs hooked up, then only that one LED will 
show activity. We recommend connecting a jumper wire from the ground terminal to the input 
port of the unused digital EFIE. Otherwise the LED for the unused EFIE will randomly turn on 
or off, and can be confusing. There is no other harm to leaving the unused port ungrounded. 
But jumpering it as mentioned above will cause the LED for the unused EFIE to be off all the 
time, making the other LED much easier to use. 
 
 
Step Four:  
Downstream sensors should be treated with analog EFIE’s. Analog EFIE’s work better on 
downstream sensors than digital EFIE’s due to the nature of the signal they generate. But 
analog EFIE’s also work differently than the digital EFIE’s and  therefore are adjusted 
differently. For Digital EFIE’s, you lower the voltage to make the mix leaner. For analog 
EFIE’s you raise the voltage to make the mix leaner. 
 
Once again, to keep things simple, our EFIE’s make the mix leaner when you turn the 
adjustment screw clockwise, and richer when you turn the adjustment counter clockwise. When 
you turn the Digital EFIE clockwise, the voltage gets lower, and the mix gets leaner. When you 
turn the analog EFIE clockwise the voltage goes higher, but the mix gets leaner. 
 
We're sorry that this can be a bit confusing, but the 2 types of EFIE work on a different 



 

 

technology.  Once again, using your Volt Meter,  place the Negative probe in the  Gnd. Test 
Point,  and the Positive probe in the White Analog test point.  Now adjust your ANALOG 
potentiometer.  We recommend starting out your rear sensors at about 200mV. Once again, 
you will need to experiment with the settings on these sensors, and make adjustments based on 
your fuel mileage gains. In general, you shouldn't ever need to go above 350 mV on any analog 
EFIE. We also recommend fine tuning the front EFIE’s first, with the rear EFIE’s set at about 
200 mv. Then, you can try experimenting with raising the rear EFIE’s to see if you get better 
results. But realize that the bulk of your results will come from the front sensors. 
 
Step Five: 
Adjustment of your MAF/MAP Enhancer.  With the engine running, turn the MAF/MAP 
potentiometer clockwise until you begin to feel a slight loss of power or lowering of engine 
RPM. When you reach this point,  you will need to back off ( turn counter clockwise ) the 
potentiometer until power and RPM are restored. 
 
Further fine tuning of this device will improve your results.  This can be best accomplished 
with a Scan Tool. Please refer to the use of a scan tool in your copy of Tuning 101. 
 
We have recently discovered a decent quality scan tool at a very affordable price.  We are not 
endorsing this product,  but it appears to have all of the necessary features at about half the 
price of ScanGuage2  You check it out and decide      ultra-gauge.com 
 
 


