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System Description

MADEFI is a microprocessor based, digital, programmable EFI system intended to control port type injectors. MAD EFI allows you to access all points in the engine operating map with the engine running and alter them according to your own specific needs utilizing a hand-held LCD programming box. As such, the system can be used on virtually any engine type or displacement.

Please read the entire manual before attempting any hookup or running of the system.
Theory of Operation

Air temperature, water temperature, throttle position and rpm are all measured and taken into account by the ECU which determines how often and how long the injectors remain open. The ECU generates a precise triggering pulse width which is fed to the injector driver to open the injectors. The throttle position value multiplied by the rpm value determines the primary pulse width. There are three magnets installed in the flywheel that fire one bank then fire the other bank and then passes by a syno magnet that resets the computer. This lets you program the port and starboard bank. It also lets you switch from bank to bank with the harness if you think you have a problem with a bank of cylinders. 

Fuel System
In order for any EFI system to function properly, an adequate supply of fuel at the proper pressure must be present at the injectors. This cannot be overstressed. Problems are invariably blamed on the electronics when in fact 99% of all running problems are due to mechanical deficiencies.
Fuel lines should be at least 8mm (5/16 in.) ID on engines up to 400 hp and 10mm (3/8 in.) on engines over 400 hp. The fuel injection pump must be adequate to supply full rated fuel flow at maximum design pressure for a given output.

New fuel lines may be run using rigid steel, copper or aluminum tubing. Flexible lines must be medium pressure hose intended for fuel injected applications. 

Excess fuel not burned by the engine is returned through the regulator back to the fuel tank. A fuel return line back to the tank is required.  The fuel tank should always be mounted well above the main EFI pump inlet so that fuel may gravity feed into the pump.  Fuel injected engines will not run properly with air in the system. DON’T TRY TO MAKE A PUMP SUCK; THEY ARE PUMPS!!!!!!!!!!

System Hookup and Mounting

Connect each component according to the schematic below. Most separate wires are marked and those with weather pack plugs are self-evident with regards to connection. Separate wire connections are as follows: Red to battery positive or switched 12 volts source. If hooked to ignition switch, be sure that there is power in the circuit when the key is in the start position. Black wire on main harness to chassis ground. Short black wire on injector driver to chassis ground. Red wire(s) on injector harness to switched 12 volts positive. 
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A 1 amp fuse should be placed in line with the ECU red power wire. 

Note: If ECU power is obtained directly from the battery, a switch should be placed in line to prevent the battery from being run down over time. Ensure that all connections to ground have proper metal to metal contact. 

All wiring connections in the engine compartment should be supported in such a way as to prevent vibration from working directly on the wires, sensors and connector plugs. Tie wraps should be used for this purpose. Never run wires through jagged firewall holes unless a grommet is used. Keep all wires and especially the Hall cables, as far from the ignition components and hot points as possible.
ECU /Driver Mounting 

The ECU must be mounted in a moisture free location inside the boat. Use the mounting tabs to secure it to the chassis. The ECU should be mounted as close as possible to the driver’s seat to enable the driver to make changes using the LCD programmer.  (NOTE: Never make programming changes while the boat is in motion, serious injury or death could result from lack of driver’s attention.)

The injector driver box should also be mounted inside the boat in a moisture free area on the injector side to minimize wiring problems. It is important to mount the driver so that it can properly dissipate the heat generated. Never wrap the driver in foam or place in a confined space without air circulation. 
Temperature Sensor Mounting
The water and air temperature sensors both utilize 3/8 NP threads. The water temp sensor should touch the cylinder head so that it can read block temperature during warm up. Don’t put probe in the water, only on the head or block.

The air temp sensor should be mounted under engine cowling.

Throttle Position Sensor (TPS)
The ECU relies on the TPS for both acceleration enrichment and load sensing. The TPS is used to supply accelerator pump information to the ECU.

Mount the TPS on the bracket provided and insert the end of the butterfly shaft that has been specially machined to fit the TPS during intake/air horn installation.  The TPS should be allowed to “float” in that it should not be mounted rigidly.  This will prevent binding of the butterfly shaft and damaging the TPS.  One suggestion is to use longer bolts and install a small spring underneath the nuts.  This allows the TPS to float on the end of the butterfly shaft and not cause binding.  Make sure that there is no excess TPS rotation as the butterflies are opened and closed, however. With new Total Control ECU,

the TPS will be mounted on the hot foot and throttle controls. This is done to improve the TPS input, and with no vibration, will last three times longer than one mounted on the motor.

Hall Sensor 

Select a location for mounting the Hall sensor that will allow it to ride approximately .120” to .150” above the surface of the flywheel.  The final dimension will depend upon the depth of the magnets installed in the flywheel.  The Hall sensor should ride approximately .125” from the top of the installed magnets.  Reference the diagram below.  The flywheel should be drilled to provide countersunk holes for the magnets to be mounted in.  Drill the hole to a depth of approximately .125” - .130” deep. If you have the sensor to close the tach will read double because it will read both sides of a magnet.
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Mount the magnets using a good grade of quick set epoxy.  Again, ensure that the magnets are oriented properly PRIOR to mounting them.

Caution: Don’t use any type of epoxy that has metal partials in it like JB Weld or such 

Make sure that the hole for the magnet is larger than the magnet where there is some epoxy there to hold the magnet in place. If you look at the top of the Hall effect pick up, 

you will see one turned with the writing up and one with the writing down.

The Hall effect with the writing up is the trigger and there are two magnets that will show trigger mag seen in the programmer.

The first magnet fires the 1-3-5 side of the motor and the other magnet is for 2-4-6 side. If this is wrong just change the wires coming off the driver board.

The third magnet is the syno-magnet that resets the computer to keep the bank to bank in the right firing order.

The best epoxy to put these magnets on and Hall effect is a clear epoxy only.

Please tighten up you Hall effect as tight as possible- don’t let it hit the flywheel.

Almost 99% of all problems we deal with this system are from not wiring them up right.

Please do not try to crank the motor without putting resistor spark plugs and wires on the motor. If you don’t follow theses instructions you are wasting your time and ours because the system will not work right and could make the ECM have all kinds of problems and they will lead you right back to the Wires and the spark plugs.

So please do this before you do any thing else.


LCD Programmer
The programmer allows you to access all points within each parameter. When powered up, SDS EFI should appear in the LCD window. From here, parameters may be called up by pressing the right or left parameter select buttons (< or >). As each parameter is gone through, the next parameter will appear in the window. Parameters will appear in the following order from left to right: GAUGE, GAUGE 2, MAGNET SEEN/NOT SEEN, AIR TEMP, START, WATER TEMP, TP, RPM FUEL, ACC PUMP LO, ACC PUMP HI then, back to GAUGE.

The parameters will automatically loop back to the opposite end upon reaching one of the end selections. By holding down either the right or left parameter select buttons for more than 2 seconds, ranges will advance at the rate of 8 per second until the button is released at the desired location.
Within each parameter, there are a number of ranges with a corresponding value number beside it. This value number is the one that will be changed to alter the injector pulse width. IE. RPM FUEL 5250 57. RPM FUEL is the parameter, 5250 is the range and 57 is the value. The value number may be any number between 0 and 255. The larger the number, the more fuel will be injected at that parameter and range. By pressing any of the + or - buttons while a parameter is selected in the window the value will change. Don't play with these unless you want to change the value.

To change a value, use one of the 4 buttons labeled +1, +10, -1, -10. Each button will change the value in the window each time it is depressed by that amount. IE. With a 57 in the window, hitting the -10 button once will change the value to 47. The +10 and -10 buttons should only be used for quick, radical adjustments. Again, by holding down these buttons for more than 2 seconds, values may be changed quickly to the desired figure.
RPM (RPM FUEL) 

Contact Wayne at Taylor Marine and Machine for an initial fuel curve to start the motor.  Once the motor is started, the fuel curve can be refined by changing each of the setpoints at each RPM value.  Care should be exercised since excessive leaning of the motor can result in substantial engine damage.  The final fuel curve will depend upon many factors and therefore must be determined for each particular boat setup.

Throttle Position (TP or Throttle pos)

Each number or position will have a corresponding value number beside it between 0 and 255.  Based on previous installations, the value for Throttle position should be left at 60 all the way through.

Acceleration Pump (ACC PUMP)

This function adds to the primary injector pulse width when the throttle is rapidly opened. 

The ACC PUMP LO RPM value is only effective when the engine rpms are where you place the ACC RPM lo-high cutoff. The Acc low should be set around 3500-5000 and will be as large as the prop you are using. The larger the prop the larger the acc low fuel number. The acc high should be on 0. Both parameters must have a proper value entered for proper engine response.

To set this parameter properly, snap the throttle open quickly. If the engine hesitates, change the value. If the hesitation is worse, you have changed the value the wrong way. Repeat this procedure on both HI and LO settings until engine response is acceptable.

If changing the values will not make the engine respond properly, check to make sure that the TPS is hooked up correctly. You can check for proper pump operation by first selecting GAUGE 2 mode. With an ACCPUMP LO RPM value of 10 entered, you should see the AP number increase from 0 to a higher number when the throttle is rapidly opened, then as the throttle movement stops, the number should quickly return to 0. The AP number should always be 0 when the throttle is not moving. If not, it indicates an intermittent connection or a damaged TPS. 

Start (START)

Start enrichment is provided for under the START parameter. The ECU takes its cues from the water (or head temp) sensor and injects extra fuel for the first 256 injections after the ECU detects crank rotation. This function is activated every time that the engine is started no matter what the water temperature is. It is critical for proper starting, especially in cold climates.

The value entered at a particular START water temp determines how much will be added to the primary pulse width to aid starting. Injector flow rates will have a large effect on these values. Large injectors will require smaller values on the same engine compared to smaller injectors.

At colder temperatures, the values are high, tapering off as the engine warms up. At temps over 100 degrees F, most engines do not require much extra fuel so the values should be low here although on some engines hot starting may be improved with some extra fuel to aid flushing boiling fuel from the injectors. Experimentation is required for a satisfactory setup here.

Once the first 256 injections have occurred (3-7 seconds), the ECU reverts to Engine temperature for warm-up enrichment. These two parameters should not be confused. The START function is automatically reset after 2 seconds after the engine stops turning.

IF MOTOR HAS NOT BEEN STARTED IN A FEW DAYS JUST TURN KNOB 50%RICH UNTIL YOU HEAR IT TRY TO START THEN TURN KNOB TO 25 % RICH UNTIL IT CRANKS -THIS SHOULD NOT BE NECESSARY AFTER THE FIRST START UP.

Engine Temperature (ENGINE TEMP, ET)

The value in this parameter determines the amount of extra fuel injected to compensate for a cold engine during warm up. You should aim for a 0 value when the engine is at normal operating temperature. Most engines will not require extra fuel after 100-120 degrees F. Temperatures can be displayed in F or C. The values should decrease in a fairly linear fashion from cold to operating temperature then have 0's entered above this threshold. 

Some engines like a little additional fuel when hot starting to flush the injectors. Under heat soak back conditions, this extra fuel will be added until water circulation brings the water temperature below this threshold. If you are doing this be sure to only enter numbers above the water temps which are in the normal operating range.

As a reference, a value of 127 would add 50% to the pulse width and a 255 entered will double the pulse width.

By flicking back between gauge mode and water temp you can make adjustments while the engine is warming up. Each time the ECU updates to a new ET in gauge mode, you can go to that ENGINE TEMP in the window. Now turn the knob richer and leaner and note where the engine starts to run rough on each side of 12 o'clock. If it runs rough say at 10 and 2 o'clock, you probably have the water temp values about right. If not, adjust the ENGINE TEMP value at the water temp displayed currently in gauge mode.

Temperature (AT or AIR TEMP)

The air temperature correction map is pre-programmed when delivered. It provides an absolute density correction relating to cues from the air temperature sensor. This parameter should only be adjusted when it can absolutely be determined that a change in induction temperature causes the engine to run rough. AT is displayed in GAUGE mode.

Gauge Modes
Calling up the gauge modes allows you to see in real-time, the sensor inputs to the ECU. This is useful for diagnosing sensor problems as well as programming. In gauge 1 mode (obtained by pressing the gauge button once) the LCD screen displays RPM, manifold pressure, air temperature and engine temperature simultaneously. If you encounter a strange problem or stumble, always select the gauge modes first to see if everything makes logical sense. Most problems can be quickly diagnosed here if you understand the system. The gauge button allows quick access to the gauge mode and upon pressing the button again, return to the previous parameter and range.

Gauge 2 mode can be accessed by pressing the right scrolling button (>) once when in gauge 1 mode. Gauge 2 displays mixture knob position, acceleration pump action, injector duty cycle.

Mixture Knob (KNOB)

The mixture knob controls the overall mixture across all ranges. In effect, it adds or subtracts a percentage to the injector pulse width. From the straight up or 12 o'clock position, the mixture can be leaned roughly 50% by turning the knob fully counter clockwise or 50% richer by turning it fully clockwise.

The knob is very useful in determining a rich or lean condition. It is important to leave the knob in its final position once programming is complete. Precise return of the knob to an exact position can be noted in gauge 2 mode under KNOB. A +, 0 or -% indicates rich, neutral or lean position. The knob may be disconnected if desired. This will leave the setting at 0% so it is important to complete proper programming with the knob at 12 o'clock if the knob is to be disconnected.

Disconnecting the LCD Programmer
The programmer may be disconnected when desired. We recommend that you place the display in gauge 1 mode before unplugging the cord. It is also a good idea to shut off the engine while doing this.

When re-connecting, the cord should be plugged back in, and then the red reset button may have to be pressed to reboot the programmer.

Setting Safety Limits
Overrev protection can be obtained by selecting the point of fuel cutoff on the LCD programmer. If you wanted to prevent the engine from exceeding 7000 rpm, call up RPM FUEL 7250 and enter a 1.  This would not allow the engine to exceed 7125 rpm.  We recommend that you also enter a 1 in the next range up as sometimes the engine will run through the first cutoff during acceleration.

Theft protection can be obtained by entering a 1 at the lowest RPM FUEL range and removing the programmer. To restart, you would have to re-enter the proper value at that point.

Startup Procedure
Make sure that fuel at the correct pressure is present at the injectors. Turn on ignition and computer power. Crank engine, rotate mixture knob while cranking. Once the engine is running, use the mixture knob to get a smooth idle. Let the engine warm up to normal operating temperature. Once warmed up, attempt to set the knob near the center position (12 o'clock). To do this will most likely require adjustments to the values in the RPM FUEL chart. If the knob is on the rich side of 12 o'clock, the RPM FUEL values are too low and vice versa.

Your ECU comes pre-programmed with data that will, in most cases, allow the engine to run in some reasonable fashion. These values will be based on the engine displacement and injector flow rates, with which you have provided us. These are educated guesses so you may have to do a certain amount of re-programming. If you are unsure of what values to enter, contact Taylor Marine and Machine.
Reset Button
If the LCD programmer is momentarily unplugged, the reset button on the side of the ECU must be pressed after plugging the programmer back in for proper operation to occur. The engine should be shut off when pressing reset. If ECU power is off while plugging programmer back in, the reset button does not need to be pressed.

The reset button is used any time that you wish to reboot the program to its initial position. SDS EFI in the window indicates this. This will appear in the window whenever power has been interrupted to the ECU or the ECU has performed an automatic reset. Software tells the ECU to reset automatically if an anomaly occurs or in the case of a program crash.

Pressing the right or left select button will take you into a programming mode.

Shutting off Power and Memory
Switching off power to the ECU causes no ill effect for the system or ECU memory. As soon as you change a value with the programmer, it is permanently changed and stored in memory even with power off. Power interruption will cause the program to return to SDS EFI just as if the reset button was pressed. 

This is very easy to system to use; these are a few hints that will help you.

Make sure to set all TPS numbers the same like 50 all the way through the TPS positions to start tuning the first curve

All systems are shipped with a start curve but should be close 

Set all start number the same like 8(again ALL numbers)

You look at the number and say I will never be out with it that cool but if the sensor failed or got unplugged it will go to 44 below and the it will not crank because you have no start numbers at that temp.  So please set all start numbers the same!

The same goes for the TPS numbers- they will all be set to the same number

Until you have a good fuel curve you can back curve the curve to lean out the midrange

Always remember that if your motor will not run but 6300 the problem is the 6500 number not the 6250 number

As a rule, after you have motor idling in the water you can go up with curve 2 point per rpm point until maximum torque then the curve will go down around 1-2 point per fuel number depending on the weight of the boat and how much prop that is in the water

Maximum torque is around 6750 on 2.5 drag and 6300 on 260 and ported stock block with 260 type ports.

Taylor Marine software will protect your 2 stroke better than any ECU that we know of because of the richer deceleration mode.

 Always use resistor spark plugs and always use resistor plug wires-- if you don’t use  these wires and plugs you will get garbage on the programmer and it will be hard to tune. 

If your screen on the read out shows only half of the RPMS you have a magnet out of alignment or a magnet is missing or you have installed it upside down

You can find this by pressing the right hand arrow key three times.

TRIG MAGNOT SEEN > will be seen

Syn magnet seen> it will say syncmag seen when the right pole of the magnet passes by the hall effect switch which is place with the side of the hall effect that has no writing on it.

Your system comes preprogrammed in values lock mode, meaning that nothing can be changed in the computer by any interference, or by any other means until the lock is turned off. This is located by pressing the right arrow key 8 times from the main screen. To turn on or off press either +1 or –1 keys. The 50% knob will still work with the values lock on or off. Turn lock back on when you are finished.

There is a new feature on the newest Total control ECU the will let you turn some things on or off during a run at any rpm you want.

Please remember that when you turn the knob 20% in each direction each direction and it runs like a carp that is what it is supposed to do, the same as if you changed the jet in a set of carbs 20% rich or lean  - it will not run

Like we have said a couple of times in this manual, 99% of all trouble is with your installation, but we will be here to help anytime you need help so don’t be afraid to call and ask questions! 

If you have a system that the tach is doubling the rpms -check the hall effect - it is too close or out of alignment.

If you feel we need to add to the Manual to make if more user-friendly,  please email it to me at wtaylor@tomnet.com or call 1-334-874-6307

Thanks for buying Total Control Mad Efi 

MAD EFI

Wayne Taylor

NOTE:


Prior to installing the magnets permanently, the ECU should be powered up and the display changed until the Trigger/Reset Magnet Seen Not Seen screen is displayed.  The magnets should be passed below the Hall sensor to determine the correct magnet orientation.  Two magnets should be oriented as Trigger magnets and the third oriented as a Reset magnet.
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