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1 Terms and Conditions

1.1 ELECTROMOTIVE, INC. PRODUCT WARRANTY

Products manufactured by Electromotive (XDi Ignitions and TEC ECUS) are built to last. Many of
our products have been in service for multiple decades. Products sold, but not manufactured, by
Electromotive are warranted as described under Other Products and Parts We Sell.

Should your product not be functioning properly during the warranty period, please first check
Tech Support information available at www.electromotive-inc.com under the Support tab. You
may find that the issue is due to something other than unit malfunction.

Our warranty period was increased from 1 year to 3 years on January 1, 2015. The extended
warranty is also retroactive to units sold since January 1, 2014.

New Product Warranty:

With a 3 year limited warranty, Electromotive offers, by far, one of the best warranties in the

business on all new XDi and TEC units, for the original purchaser only, from the original purchase

date. We warrant our products to free of defects in materials and workmanship during the

warranty period. The replacement product will, in turn, be warranted for 3 years from the date of
replacement. Electromotive will pay for standard shipping to return the repaired/replacement unit

to the customer, if a defect covered under warranty is found.

Note: At Electromotiveds discretion, products t
damage, or other unusual wear and tear conditions may not be eligible for warranty coverage.

See details under Warranty Exclusions.

If You Need Warranty Service:

Notify us at support@electromotive-inc.com or 703/ 331-0100 M-F 8:30 to 5:00 EST. Then, send
(1) a note with a summary of the issues you are experiencing, (2) a copy of your sales receipt,
and (3) the XDi or TEC unit. Ship to: Electromotive Repairs, 9131 Centreville Road, Manassas,
VA 20110. You must include the purchase receipt and it must clearly show name of the
seller, date of purchase and purchase amount.

Our policy is to provide a new or factory refurbished replacement unit rather than repair units
under warranty, at our discretion. If the issue is something very minor, we may opt to repair
rather than replace. Replacement products may include remanufactured or refurbished products
or components.

If your product is shown to be in complete working order when we receive it, you may be
charged a small fee for handling and return shipping.

Out-of-Warranty Product Repair

Should your product be out of warranty, we offer factory diagnosis and repair services. There is a
small fee for diagnosis and estimation of repair costs. Check with us for the current diagnosis
fee. You will have options including (1) repair, (2) (if available) purchasing a refurbished unit, or
(3) trading your old unit for a discount off a new unit. We strive to keep our repair times to within
5 business days, plus shipping days.

Other Products And Parts We Sell:
We make every attempt to source products that live up to our quality standards. In the rare
occasion that one of these products/parts fails within 90 days of purchase, return it to us along
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with a copy of your sales receipt and we will replace it if, at our discretion, the malfunction is not
due to the same exclusions listed under Warranty Exclusions.

Warranty Exclusions:

Any product, on which the serial number has bec¢
appear in the Electromotive serial number registry.

Damage, deterioration, or malfunction deemed to be from:

Accident, misuse, neglect, fire, water, lightning, or other acts of nature, unauthorized product
modification, tampering, or failure to follow instructions supplied with the product/available for
download from www.electromotive-inc.com

Repair or attempted repair by anyone not authorized by Electromotive.

Any damage due to shipment.

Removal or installation of the product.

Causes external to the product such as electric power fluctuations or failure

Use of supplies or parts not meeting Electromotive specifications.

Any other cause, which does not relate to a product defect.

Limitation of Implied Warranties:
There are no warranties, expressed or implied, which extend beyond the description contained
herein including the implied warranty or merchantability and fitness for a particular purpose.

Exclusion of Damages:

El ectromoti veds | i a bofrépairtoyreplacemdntioihie preddct.t o t he c o0:
Electromotive shall not be liable for:

Any costs for removal, installation, tuning or set up of the unit before or after the malfunction.
Damage to other property caused by any defects in the product.

Damages based upon inconvenience, loss of use of the product, loss of time, loss of profits, loss
of business opportunity, loss of goodwill, interference with business relationships, or other
commercial loss, even if advised of their possibility of such damages.

Any other damages, whether incidental, consequential or otherwise

Any claim against the customer by another part.

Certain shipping charges.

2 Forward

The TECgt200 Total Engine Control system is the latest ignition system in the expanded
line of ultra-high resolution engine management systems from the company that revolutionized
engine management over twenty years ago. The TECgt200 can be configured to control virtually
any 1, 2, 3, 4, 6, 8 or 12 cylinder engine, as well as 1 or 2-rotor rotary engines, and dual plug 4 or
6 cylinders. The heart of the TEC series of engine management systems has always been a
high-resolution ignition, which offers incredibly precise ignition timing even at the highest
acceleration rates. The TECgt200 continues this tradition; only what was once done with an
analog ignition circuit is now done withahigh-s peed mi croprocessor . Di
with twin-tower coils are available from Electromotive in 2- and 3-coil versions. Single tower coils

-

are available aswell. These DFUG6s are completely weather pr o
connector s. Additionally, the DFUG6s are i mped:
TECgt200.

The TECQt200 has six dedicated fuel injector output channels. This allows up to 12 high
impedance injectors to be driven. Staged injector firing is a built-in option on the TECgt200 for
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most engine configurations. Sequential operation is also available through the use of a cam
position sensor but sequential operation is not available for the 8 cylinder engine option on the
TECgt200.

There are Nine dedicated, user-definable, general-pur pose i nputs [/ outop
included with the TECgt200 to make your high-t ech engine setup a snap.
used to control anything from wastegates for turbo setups to simple electric radiator or intercooler
fans. The possibilities are nearly limitless.

One of the GPI 0-asddaputcapalility,evhicheam prgcess data from
wheel a speed sensor or similar device. TheotherGPl1 6 s are anal og i nputs
feature frequency-based capabilities. These channels can perform fuel trims, timing trims, and
many other functions.

Besides the GP 1/ Ob6s, -irstetheeTEGyt200fthatrare quitecusell ar e
on most applications. The following outputs are standard on the TECgt200:

Tachometer (configurable to drive most modern tachs)

Check Engine Light

Fuel Pump Relay Ground (activated at appropriate times by the TECgt200
Idle Speed Motor control (stepper motor style or 2-wire style)

The TECgt200 uses the following inputs to perform engine management:
Crank Trigger
Cam Trigger (optional)
Manifold Air Pressure
Coolant Temperature Sensor
Manifold Air Temperature Sensor
Throttle Position Sensor
Knock Sensor (optional)
Exhaust Gas Oxygen Sensor (O2 sensor)

2.1 Improvements of the TECgt200 over the TECgt
The TECgt200 has the added features of:
Water resistant case and connector system
6 high current ignition coil drivers to operate 12 cylinder or dual plug 6 cylinder
engines.
6 separate ignition coil logic outputs to operate up to 12 Driver On Coil (DOC) coils.
User selected fixed coil dwell time or standard coil current control.
General Purpose Inputs(GPI) separated from General Purpose Outputs(GPO)
On board USB port for direct connection to Laptop PCs.
Retained RS232 Serial port like older TECs with same functionality
New Second Oxygen sensor input
New Third temperature sensor input
10 High power Tach signal driver
11.Two range knock sensor sensitivity
12.Added 2 more GPO outputs
13.Dedicated road speed frequency input
14.Future Twin Variable Valve Timing cam input and output control

N =

©CONOO AW
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2.2 Fundamentals of the System

The goal behind El ectromotiveds Tot al Eenhggh-n e C
resolution control of all functions of the modern engine, and to do so with a user-friendly interface.
Consequently, the TECgt200 is designed to easily control a huge number of complex engine
management functions through the hands of a user who is new at the game.

Engine Speed & Position = Crank Sensor é

What separates our engine management systems from those of our competitors is the fact
that our products are all designed around an ultra high-resolution ignition. For this reason, we
use a 60(-2) tooth crank trigger wheel to give the computer an extremely accurate engine position
input. This is also the reason that we do not support any other types of trigger inputs. Take, for
instance, the flying magnet trigger input used by some manufacturers: 8 cylinder engines have 4
magnets mounted to the crank trigger wheel. Our 60(-2) tooth trigger has 15 TIMES MORE
RESOLUTION! From a magnetic sensor aimed at the trigger wheel, the TECgt200 receives its
input for engine speed and position.

EngineLoad= MAP Sensor é

As nice as the 60(-2) tooth trigger wheel is for determining engine speed and position,
more i s necessary to perform ignition and fuel
use Mass Airflow (MAF) sensors to determine the airflow (and thus the load) of an engine,
Electromotive systems are designed around Manifold Air Pressure (MAP) sensors as the load-
determining device. MAP sensors simply plug into the intake manifold of the engine (after the
throttle), and are inherently easier to install than MAF sensors since they are not sensitive to
vacuum leaks or engine airflow requirements. A 1-Bar MAP sensor is designed for naturally
aspirated engines. A 2-Bar sensor is used for turbo/supercharged engines with up to 15psi
(about 200kPa absolute) manifold boost. A 3-Bar sensor is good for up to 30psi (300kPa), while
a 4-Bar is good for up to 45psi (400kPa). Choose the appropriate sensor for the application, and
you are done.

l gnition Advance Control é

Once the MAP sensor and crank sensor are installed, the TECgt200 has inputs for RPM
and load. Under steady-state conditions on a fully warmed-up engine, these are the only
necessary inputs for the TECgt200 to control the fuel and ignition curves. Control of the ignition
advance curve is quite simple: there is a table of RPM vs. MAP in which the desired ignition
advance angle is entered for every point. The table can be made in any size from 8x8 to 16x16
data points. Between each data point, there is a 256 point interpolation occurring. This keeps
t he advance cur ve f r dospoirt sAddiipnplly, it meansthat thenengine can t
be tuned with only a few input numbers; some other systems on the market rely on the tedious
input of hundreds of numbers to obtain an ignition advance curve that is still not as smooth
between data points as ours.

Fuel |l njector Control é

Control of the fuel curve is very simple as well. When the user first sets up a calibration,
the Tuning Wizard is generally used. The Wizard asks for the engine horsepower, peak RPM,
number of injectors, and the amount of manifold boost. From these, a raw fuel curve is
established. Most importantly, the User Adjustable Pulse Width (UAP/TOG) is established.
UAP/TOG is the fuel injector pulse width when the MAP sensor reading is full-scale (wide-open
throttle on a 1-Bar MAP sensor, 15psi boost on a 2-Bar sensor, etc.). The second variable that is
established is the Injector Offset Time (IOT). 10T and TOG can be thought of as the idle
adjustment screw and the main power jet of a carburetor, respectively. From these two numbers,
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a fundamental fuel curve is established. However, the fundamental fuel curve only works on a
thermodynamically linear engine. A thermodynamically linear engine would have a torque curve
that is a flat horizontal line from idle to redline. In reality, engines stray from this straight line,
sometimes dramatically, as in the case of motorcycle engines. To compensate for non-linear fuel
consumptions, a Volumetric Efficiency (VE) table is included in the software. The VE table is
based on RPM and MAP readings (like the Advance Table) to provide fuel injector pulse width
offsets for various loads and engine speeds that stray from linear.

Compensationsé

Having a warmed-up engine running under steady-state conditions is all well and good, but
in the real world, we must deal with cold weather starting, engine accelerations and
decelerations, etc. For these scenarios, engines need fuel and spark compensations. The
coolant temperature sensor (CLT) provides an input for the TECgt200 to measure the engine
temperature. Since cold engines need more fuel than hot engines, tables are provided in the
software to allow fuel flow increases as a function of engine temperature. Other parameters
related to the coolant temperature are cold starting (cranking) enrichments and throttle movement
enrichments when cold. A Manifold air temperature (MAT) sensor is mounted in the intake tract
to measure incoming air temperature. This reading is used to supply additional fuel for cold
weather, or to take away some fuel on hot days. The throttle position sensor (TPS) is used for
functions similar to the accelerator pump on a carburetor. Also, the TPS reading is used in the
TPS-MAP Blend routine, which is very useful for multiple throttle setups and radically-cammed
engines.

Addi ti onal Featurese

Once all the necessary input sensors are in place, and the software is tuned, the engine
will run quite well. However, to further refine the control of the engine, a few additional features
are included. The idle air control motor (IAC) is used to meter air into the engine at idle. This
helps maintain a smooth idle, regardless of operating conditions. It can also be used to increase
the idle for cold temperatures, or air conditioner activation. A fuel pump output is also included,
which allows the user to turn on the fuel pump relay for a set amount of time when the ignition is
turned on. This primes the fuel system, and powers the fuel pump once the engine is cranked
and running. A tachometer output is included, which will drive most modern tachometers, and a
check engine output is included to keep track of failed engine sensors. A host of other engine
input and output options are included as well, and are outlined in other areas of this manual.

3 Installing the Hardware

3.1 Pre-Installation Checklist

To perform a complete TECgt200 installation, the following items are required:
TECgt200 Computer

DFU(s) or Driver on Coil Ignition Coils.

Resistor Core Spark Plug Wires (see notes on Spark Plug Wires)
TECgt200 Wiring Harness w/ Power Harness

Windows-based PC-type Computer (see notes on Computer Requirements)
Serial Connector Cable (DB9) for PC or USB Cable

Crank Position Sensor (Magnetic Sensor)

60 (-2) Tooth Crank Trigger Wheel or 120 (-4) Tooth Cam Trigger Wheel
Coolant Temperature Sensor (CLT)

©CoNoOh,wNE
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10.Manifold Air Temperature Sensor (MAT)

11.Manifold Air Pressure Sensor (MAP)

12. Throttle Position Sensor (TPS)

13.Exhaust Gas Oxygen Sensor (EGO)

14.1dle Air Control Motor (IAC)

15.Knock Sensor (KNK)

16.Fuel Rail(s) and Fuel Pressure Regulator (see notes on Fuel Pressure Regulator)
17.High Pressure Electric Fuel Pump (see notes on Fuel Pump)
18. Fuel Injectors (see notes on Fuel Injectors)

19. Fuel Injector Wiring Harness

20.Throttle

21.Wire Terminal Crimping Tool (available from Electromotive)
22.Shrink Tubing

23.Assorted Wire Crimp Terminals

24.Drill

25,1 0 Bol ts f DECgtIDEF BQUs ) &
26.Soldering Gun

3.2 Mounting the Main Computer and DFU

For utmost reliability, install the TECgt200 computer where temperatures will not exceed
150°F (65°C). The TECgt200 computer should be installed in the passenger compartment of the
vehicle where it will not be exposed to the elements. A good location is in the kick panel of a
vehicle originally equipped with a factory ECU. As a second choice, the TECgt200 may be
mounted in an area that is partially exposed to the elements. It must not be mounted above or
close to any exhaust or oil piping. A well vented area is recommended, particularly in engines
utilizing most of the injector channels and operating at sustained high speeds. It should be noted
that the TECgt200 might get hot under prolonged high-rpm operation. As long as air is moving
around the ECU, there is no risk of damage to the TECgt200; just be careful not to burn yourself
on the unit! Secure the TECgt200ECU wi t h f our 1 0 s o cfkhe wiring e a d
harness goes through the firewall, a suitable grommet must be used to avoid chafing.

The DFU(s) can be placed nearly anywhere under the hood of the vehicle where the
temperatures are below 250°F (120°C). Since they are entirely sealed, exposure to the elements
is not an issue. The DFU Ground Wire MUST be installed to vehicle ground.

It is recommended that the ECU and DFU be separated by at least six inches for the
purpose of reducing electrical noise in the ECU.

2-Coil DFU Dimensions 3-Coil DFU Dimensions
Figure 1. Electromotive Direct Fire Units
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3.3 Trigger Wheel and Sensor Installation

The foundation of the TECgt200 ultra-high resolution ignition is
the 60(-2) tooth trigger wheel. The trigger wheel is designed to give
uncompromising timing accuracy at the highest engine acceleration
rates. As such, Electromotive does not support other triggering
systems, particularly those of t
systems can lead to vastly inaccurate spark timing, and can
contribute to engine damage. For most applications, the 60(-2) tooth
trigger wheel is mounted on the crankshaft damper or pulley. Some
applications may warrant the use of a camshaft- or distributor-mounted trigger wheel. With this
setup, a 120(-4) tooth trigger wheel is necessary, since the camshatft turns at half the speed of
the crank.
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3.3.1 Crankshaft Trigger Installation for 60(-2) Tooth Wheel
For a crankshaft-mounted trigger wheel setup, an appropriate place must be found to
mount the wheel and trigger. Typically, the easiest place to mount a trigger wheel is on the
harmonic damper or pulley. If it is mounted on a damper, it should be mounted on the inner hub
rather than the outer dampening ring. The damper/pulley should be keyed to the crankshaft so
that it cannot spin on the crankshaft, as this would cause an ignition timing error. When using a
damper that has bolt-on pulleys, the trigger wheel can usually be mounted between the pulleys
and the damper. However, the accessory pull ey:
thickness of the trigger wheel). A variety of application-specific trigger wheels are available. See
Appendix Il for a listing of applications. Universal trigger wheels are also available in a variety of
sizes, and are listed in Appendix Il as well. Electromotive can custom-make trigger wheels in
nearly any configuration for a one-time tooling fee.
To choose the proper size trigger wheel, find the diameter of the pulley or damper on
which the wheel i's to be mounted. The trigger
this diameter. It should also be noted that the trigger wheel shouldbeat | east 1 0 fr on
moving magnetic pieces, such as bolts or other fasteners, to avoid interference and false
triggering. It is important that the trigger wheel be perfectly concentric with the crankshaft
centerline. To achieve concentricity, a shallow cut can be machined in the front or rear face of
the damper to create a centering ledge, and a hole can be created in the trigger wheel to match
the ledge diameter. The trigger wheel can then be drilled to bolt it to the damper.
See Table 1 below to determine the tolerances that must be maintained when mounting
the trigger wheel. These tolerances may require the use of a lathe to true the trigger wheel with
the crankshaft centerline, which can be accomplished by putting the entire damper/trigger wheel
assembly on the lathe. Note that the maximum out-of-round is the distance between the lowest
and highest teeth and the crank sensor. That is, if a feeler gauge is used between the sensor
and the wheel to measure the out-of-round, the reading between the lowest and highest teeth
should not exceed the guidelines in the table.

3.3.2 Hall Effect or Magnetic Crank Sensors

The TECgt200 can accept either a magnetic sensor or a Hall Effect sensor. Magnetic
sensors can be used for all wheel diameters however, it is recommended to use a magnetic
sensors when the Trigger wheel is less than 4 inches in diameter . Hall Effect sensors should not
be used for trigger wheels less than 4 inches. Hall effect sensors are preferred because they
have better noise rejection. However Hall Effect sensors require adding a +12V power lead to it.
Electromotive can supply both Magnetic and Hall Effect sensors.

Table 1: Crank Trigger Specifications

Trigger Maximum
Wheel Out-of-
Size Air Gap Round
2.5" 0.025" max 0.002"
3.5" 0.035" max 0.003"
5" 0.050" max 0.005"
6" 0.060" max 0.006"
7.25" 0.0700 0.007"
8.25" 0.0800 0.008"
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3.3.3 Crank Sensor Installation

When installing the crank sensor, an appropriate bracket must be made to aim the sensor
at the trigger wheel. A good starting point for a magnetic sensor bracket is Electromotive part
number 210-72003, which is our universal sensor bracket (See Figure 3). If this part is not used
as a starting point, a custom bracket can easily be made. The most important things to
remember when fabricating a bracket are that it should be bolted directly to the engine
block, away from rotating steel or magnetic pieces, and should be nonferrous (not
attracted to magnets). This will keep the sensor and
trigger wheel vibrating together so the gap between the
two always stays the same. Variations in sensor gap
may cause erratic timing or false triggering of the
ignition. (This is the reason for not mounting the trigger
wheel to the outer ring of a harmonic damper.) As such,
any custom magnetic sensor bracket should be very
rigid. The sensor can be secured with either a set screw
or a clamping arrangement, as long as the

1/ 206 sensor i s ut i-12218)eltthe( par
smal l er 3/ 80, axlampg@arrangesnent s e d
_ _ should be employed rather than a setscrew, as the
Figure 3. Universal Crank setscrews may crush the sensor. Hall effects sensors
Sensor Bracket are only avail alBSkeeTabler foitie di al

appropriate magnetic sensor/trigger wheel combinations.

Once a sensor and trigger wheel are installed, they must be aligned such that the
TECQgt200 computer knows where to locate Top Dead Center of the #1 cylinder (referred to as
TDC #1). Correct alignment necessitates that the center of the sensor must be aligned
with the trailing edge of the 11" tooth after the two missing teeth when the engine is at
TDC #1 (see the drawing at the end of this section). Aligning the magnetic sensor with
anything other than the 11" tooth will cause an ignition timing retard or advance, depending on
the direction of the misalignment. Each tooth represents six degrees, so if the sensor is aligned
with the trailing edge of the 12 tooth, the timing will be advanced by six degrees. Conversely, if
the sensor is aligned with the trailing edge of the 10™ tooth, the timing will be retarded by six
degrees. In the event that the sensor is not aligned correctly, the WinTec software can be made
to compensate by manipulating the Tooth Offset Parameter, as outlined in the tuning section of
this manual.

IMPORTANT NOTE :

Make sure that the Mag. Sensor harness is NOT routed near battery cables or other high
current leads or devices such as cooling fans, starter or alternator. Coil wires, injector leads also
should be avoided.
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SecCl

Table 2: Magnetic crank sensor selection. Note: use a c¢cl amping arrangement
rather than a setscrew. The 10 sensors can be
3/ 80 Diqg 1/20 Dial |10 Diamsg
Chisel Point Flat Tip Flat Tip
Sensor Sensor Hall Effect
PN: 250-72212 PN: 255-72218 Sensor
All 120 (-4) Tooth X
2-3/ 80-1&22
60 (-2) Tooth X
3-1/ 2 0 -2)6T6oth( X
(below 6000rpm) X
3-1/ 2 0 -2)6T60th( X
(Above 6000rpm) X
Greater than 3-1 / 2 X X
60 (-2) Tooth wheels X
1 tooth Cam Wheel X
Figure4. El ectromotive 106 (12.
crank sensor
Figure5.El ectromoti ve 3/

3.3.4 Wiring a Magnetic Trigger Sensor

The magnetic sensor has three wires. The red wire is the signal from the sensor, the black
wire is the signal ground, and the bare wire is the shield. The harness has provisions for both a
crank and a cam sensor. The crank sensor cable must be used for all 60 (-2) or 120 (-4)
tooth trigger wheel inputs. Itis not recommended to use a magnetic sensor on the cam trigger
wheel.

Crank Trigger Connections

Red,[42], Signal

Black, Grownd _

Bare Sensor shield, [43]

To TECgt200,
| TECS200,0r
XDI200

To Magnetic
Trigger Wheel

Sensor
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Cam Trigger Connections

Yellow, [39], Signal

To Cam Trigger To TECgt200,
Wheel Sensor S T Gound Yoraager

+5V, or +12V if Hall Effect Sensor Used

Figure 6: Wiring layout for crank and cam sensors. Note that the Cam Sensor is only used on full
sequential applications. Itis NOT used on applications using the 120(-4) tooth cam trigger wheel with no
crank trigger. The wiring is the same if a Hall Effect sensor is used on the crankshaft wheel.

3.3.5 Verifying Trigger Wheel Timing

The most important step in the trigger wheel installation process is to check the ignition
advance with a timing light. A timing indicator (pointer) should be attached to the engine block,
and it should point at a line on the crankshatft pulley or trigger wheel when the engine is at TDC
#1. When running the engine, verify that the timing value read by the timing light corresponds to
the timing value in the softwareds engine monif

Use of a good-quality inductive timing light is recommended. DO NOT use a timing light
that goes between the spark plug and spark plug wire with a clamp probe. Dial-Back inductive
timing lights can be used, but will need to be dialed to DOUBLE the actual desired timing value
due to the waste-spark firing of the DFU coils. They are fooled into thinking that the timing is
twice as advanced as it actually is.
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3.3.6 Camshaft- & Distributor-Mounted Trigger Setups

While crankshaft mounted triggers are preferred, it is sometimes easier to install a
camshaft- or distributor-mounted trigger wheel. For these cases in which the trigger wheel is
spinning at half the engine speed, a 120(-4) tooth trigger wheel is necessary. This wheel has
two sets of two missing teeth, spaced 180 degrees apart. As such, the input to the TECgt200 is
identical to that of the crank-mounted 60(-2) tooth trigger wheel. Electromotive offers 120 (-4)
tooth wheels in 3.250 and 2.750 diameters.

It is often easy to use an old distributor rotor to serve as the mount for a 120(-4) tooth
trigger wheel. A simple nonferrous bracket would need to be fabricated to hold the sensor. The
3/ 80 chisel p o i-T2219)snesh ke ased o B20(:4) triygeOwheels. As such, the
bracket for the sensor should use a clamping arrangement rather than a setscrew to hold the
magnetic sensor. Just like the crank-mounted trigger, the distributor/cam-mounted triggers
require the sensor to be aligned with the trailing edge of the 11" tooth after the two
missing teeth when the engine is at TDC #1. The same tolerances that apply to the
crankshaft-mounted trigger wheels (Table 1) apply to the camshaft-mounted trigger wheels as
well.

A Note on Engines with High-Overlap Camshafts:
If your engine is equipped with a camshaft that has early intake valve openings or very
long duration, you may experience backfiring through the throttle during starting. This is caused
by the intake valves beginning to open on the exhaust stroke. Since the spark plugs fire on both
the compression and the exhaust strokes, the spark on the exhaust stroke may cause unburned
fuel in the intake manifold to ignite, resulting in a backfire.
To remedy this situation, advance tDhEUAMAE h:
Trigger Wheel TDC Parameter. If your crank sensor is aligned with the 11" tooth of the trigger
wheel at TDC #1, setting the Tooth Offset to a number LOWER than 11 will add mechanical
advance. |l f the number #1000 was snegwollbbe t he T
ADVANCED by 6 degrees (6 degrees per tooth). This would require that you subtract 6 degrees
from the values in your ignition advance table in WinTec to obtain your desired advance value.
That is, the timing table will have to read 30 degrees in order for the engine to operate at 36
degrees advance. See the Tuning Guide Section for more details.

3.3.7 Full Sequential Applications T Cam Synchronization

When full sequential fuel operation is desired, a once-per-engine-cycle synchronization, or
Ay, 0O pul se must be received by the ECU. Typi
installation of a 1-notch (or 1-tooth) trigger wheel onto the camshaft. A Hall effect sensor is used
as a triggering method. With this method, the tooth must pass by the magnetic sensor between
180° and 6° before TDC Compression (not exhaust) of the number one cylinder. See Figure 11
for installation detalils.

The TECgt200 will only trigger off a rising voltage during the synchronization period
(between 180° and 6° BTDC compression). A rising edge occurs when the metal on the cam
trigger wheel becomes closer to the sensor. See Figures 8 and 9 for representative examples
and different cam trigger wheel designs, and their rising edge location.
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Tooth or Notch Triggers [Ford 5.0 Liter Triggers|
(Inductive or Hall-Effect) Direction of Rotation
. - - b
Direction of Rotatian n
Tooth Eago
i r—Rising Edge Cut Raised
/_;-IJ\ Half Half
Notch
Rising Edge
Figure 8. Tooth/Notch Triggers Figure9.For d -Mddan d Tri gger

Due to high noise sensitivity of magnetic sensors, it is required to use a Hall Effect sensor
are with the TECgt2006 sync pulse requirement. This would include most Hall effect, flying
magnet sensors. As long as the sensor outputs a rising voltage to the TECgt200 between 180°
and 6° before TDC compression for the number one cylinder, it should work perfectly.

Terminal 39 on the ECU is used for cam sync inputs (as shown in Figure 6). If using a
Hall effect or other sensor type that is powered by +5Volts, be sure that the output signal from the
sensor is going into terminal 39. Keep in mind that when adapting an OEM cam trigger setup to a
TECgt200, the wheel may need to be rotated to place the rising edge in the appropriate degree
window for the TECgt200.

TECgt200 Manual Version 0.2 - Page 20 - ©2016 Electromotive, Inc.



Direction of Rotation

Rising Edge

Minimum wheel diameter: 1.5"

Remove material on this
side to balance the wheel.

3.3.8 TDC Tooth Setup Software Adjustment Parameters

So, you took

a | ot

of

ti me to

nstall

Figure 11:
Proper cam
trigger
installation. This
cam trigger
OCCUrS approx.
90° BTDC
Compression on
the #1 cylinder
(as measured at
the crank). Note
the 87 degree
(as measured on
the cam wheel)
Awi ndowo
which the rising
edge must occur.

get the trailing edge of the 11t tooth to align with the center of the magnetic sensor with the

engine at TDC #1. What to do?

The WinTec4 software features a TDC setup parameter that allows users to manipulate
the TDC point for the trigger wheel. There are two adjustable parameters:

Change DFU AAO0 Trigger

Change DFU ABO0O Trigger

Forall buttheoddf i re applications, the
The default setting for DFU fAAO

the years.

Wh e e |
Wh e e |

your t

TDC
TDC
adjust ment

TDC M"teoth.liflyou s i g1
are aligned with the 13" tooth at TDC, change this number to 13. Several late-model Bosch-
equipped applications use our 60 (-2) tooth trigger wheel, but come from the factory with a
different TDC tooth alignment. Typically, these setups are referenced to the 14" tooth for TDC,
but you MUST confirm this on your application, since Bosch used a few different offsets through

Odd-Fire applications have the ability to move the TDC reference for the second DFU

(using the

pdBamdremgg@DF Wheel

TDCO) .

ignition split that is present on the engine. Refer to the Tuning Guide Section to determine the

proper settings for this value.

Thifee al |

Some applications may remgdrto moomp dmea-tha nfi a
overlap cams. Assuming the crank sensor is aligned with the 11t tooth at TDC, this can be done
by entering a value for the AChange DFU AAO0 Tri

tooth less than 11 represents 6 degrees of advance that is added to the Ignition Advance Table.

Some

applications

may

require

ess

do this). Assuming the crank sensor is aligned with the 11" tooth at TDC, this can be done by
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enteringaval ue for the AChange DFU AAO0 Trigger Whee
more that 11 represents 6 degrees of retard that is subtracted from the Ignition Advance Table.

If an odd-fire engine has the trigger wheel installed incorrectly, andthe DFU A A0 TDC
parameter is changed to compensate for the err
needs to be manipulated in the same amount . A ¢
and is moved to 10, the TDC fofromDBRFU5.AB0o woul d 1

The following pages outline the various situations that can be addressed through the TDC
software parameters.

Situation A

Problem:

Incorrect trigger wheel alignment results in undesired mechanical timing.

Solution:

With the engine at TDC #1, find the trigger wheel tooth that is aligned with the crank sensor.
Enter the number of this tooth into the TDC Tooth Alignment Parameter. The timing will be
shifted to make the Ignition Advance Table accurate.

Method:

The software will automatically RETARD the timing when a number GREATER THAN 11 is
entered into the TDC Tooth Alignment Parameter. The timing will be automatically ADVANCED
when a number LESS THAN 11 is entered.

Situation B

Problem:

The engine needs less mechanical advance, and the crank sensor is aligned with the 11t tooth.
Solution:

Enter in the number A1206 to the TDC Tooth Al i gt
automatically RETARDED by 6 degrees. The Ignition Advance Table values will now be incorrect

(the displayed values will be 6 degrees higher than the actual advance).

Situation C

Problem:

The engine needs more mechanical advance, and the crank sensor is aligned with the 12" tooth
instead of the 11",

Solution:

Enter in the number fA110 atameter. hTee timiy@aluésondlben Al i g
automatically ADVANCED by 6 degrees. The Ignition Advance Table values will now be incorrect
(the displayed values will be 6 degrees lower than the actual advance).

Note:

In the past, aligning the sensor with the 12t tooth would advance the mechanical timing by 6
degrees.
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Direction of Rotatiorl

>

Trigger Wheel

Looking at front of engine

®

Trigger Wheel

Looking at frant of engine

®

All counter-clockwise configurations

Figure 13 - TDC tooth for two possible scenarios.
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In a normal scenario, not considering software manipulation, aligning the magnetic sensor
with anything other than the 11t tooth will cause an ignition timing retard or advance, depending
on the direction of the misalignment. Each tooth represents six degrees, so if the sensor is
aligned with the trailing edge of the 12! tooth, the timing will be advanced by six degrees.
Conversely, if the sensor is aligned with the trailing edge of the 10th tooth, the timing will be
retarded by six degrees. If some ignition advance is required for easier starting (high
compression/radical cam timing engines, for example), aligning the sensor with the 12th or 13th
tooth will yield 6° or 12° (respectively) of advance during cranking. Also check that the sensor is
centered over the edge of the wheel.

4 Wiring the System

4.1 Introduction

The task of installing a TECgt200 wiring harness may seem a bit intimidating at first.
However, by dividing the wiring installation into a few small jobs, it can be accomplished by most
installers in a reasonable amount of time.

WARNING: Always disconnect the battery when doing ANY electrical work on
a vehicle. Use common sense when working around electrical systems,
particularly the TECgt200 DFU coils. The voltage output of the coils can be well
over 40,000 Volts at a given instant.

411Suggestions on Crimp Terminal sé

When crimping terminals to the sensor wires, care must be taken to ensure that a proper
crimp is made. Improper crimps can lead to terminal failure and wire fatigue. To crimp properly,
we recommend using a high-quality ratcheting crimp tool (such a tool is available from
Electromotive). In the absence of a good crimp tool, the terminals can be soldered. Care should
be taken to make absolutely certain that the solder penetrates the terminal and gets to the wire.

There are two main crimp styles used with the TECgt200 sensors: Metri-Pack and
Weather-Pack. Metri-Pack terminals have two crimp areas. One area crimps to the bare
(stripped) wire and provides the electrical connection, and the other area crimps to the un-
stripped wire housing to provide a strain relief. Metri-Pack connectors are pull-to-seat.

Weather-Pack terminals also have two crimp areas, but instead of one area acting as a
strain relief, it is used to hold the connector seal in place. Therefore, when crimping a Weather-
Pack terminal, always insert the cable seal before crimping. Weather-pack connectors are push-
to-seat.

Note : Soldered terminals will not tolerate much flexing. They may break if too much
movement is allowed.

The main TECgt200 connector is a Molex 123 type connector.
Please go to this internet link and down load this document:

http://www.molex.com/pdm docs/as/AS-34566-001.pdf

It has i mportant i nformation on handling the
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4.2 Wiring ECU & Main Power

The two red/white (red with white tracer) wires on pins 33 and 53 are the switched ignition
power. For redundancy, both red/white wires must be connected to the same switched +12V
circuit. The ground wire is 12awg and on pin 73. The reason for the larger/thicker size of the
ground wire is that the ECU is mainly in charge of switching the GROUNDS, not the +12 Volt
power. As an example, the fuel injector and coil outputs are all pull-to-grounds. The TECgt200
does not use constant +12 Volt power.

Both red/white 18awg wires, [33] and [53], must be connected to the ignition switch. The
black 12awg wire, [73] of the connector is connected to full time battery negative. See Figure 15
for a wiring diagram.

If you are using the TECgt200 Power Harness, refer to the next section on installing the
Switched +12 Volt Input into the Power Harness.

4.2.1 Power Harness Installation

El ectromoti veds P owv@00) fotthe TEEE200 i cRpdblelf7sQpplying
the +12Volt high-amperage power requiredt o run t he DFUOGs, injectors
fuel pump. |l ncluded in the harness is a fuse I
Fuel Pump are fused) and two relays to switch the power. Our custom harnesses are all built
with the power harness pre-installed, so wiring them is even more straightforward. Figure 15
gives an example of a typical Power Harness installation.

There are three breakouts in the Power Harness:
 ECU Connections
1 Power Inputs
1 Power Outputs (w/ switched voltage input)

ECU Connections
The TECgt200 Connections are color-matched to the TECgt200 harness.
1 Light Green 20awg Wire: Connects to [57] (Fuel Pump Relay Ground)
1 Yellow (from power harness) 20awg Wire: Connects to Switched +12v input

Power Inputs
The Power Inputs are color coded in standard fashion:
1 Two Red/White 18ga Wire in parallel, pin [33] and [53]: connect to (Switched +12V
input)
1 Black 12awg Wire, pin [73]: Connect to Vehicle Battery - minus

Power Outputs (w/ switched voltage input)

The power outputs provide power for the DFUOGS,
The switched voltage input is used to turn on the TECgt200 ECU, and should be wired to a

+12Volt source that is activated with the ignition key.

Purple/White Stripe 16awg: Injector Power (runs to all injectors)

Red/White Stripe: DFU Power (pin ADO on DFUOGs)
Green 16awg: Fuel Pump Positive and EGO Sensor Heater Positive

Yellow 18awg: Switched +12 Volt Input (for TECgt200 turn-on request)
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The Wiring Diagrams in the DFU and Injector wiring sections of this manual show the terminals
on which the power should be brought in. Any reference to fusing the power source in these
sections is unnecessary when using the Power Harness, since the connections are already fused.

TECgt Power Harness
asof June 2016

PN 070-40000 1 IGNITION SWITCH
OR KEY
©
g
v
= Ignition "+" - Yellow/Red 20ga
2
o«

Lt.Green, 20ga, [57], FPR

Red/White, 18ga, [53], Switched +12V

Red/White, 18ga, [33], Switched +1 21

! DFU power Red/White12ga

DFU Connector

To Fuel Injector "+" terminals - Purple/White 16ga

To Fuel Pump "+" terminal - Green 14ga (optionally EGO heater "+")

Figure 15. TECgt200 Power Harness (PN: 070-40000).

4.3 Wiring the Fuel Injectors

The Injector connectors MAY use pull-to-seat terminals. DO NOT crimp the terminals onto
the wires until you have fed the wires through the connector!

When wiring the injectors, you must determine the correct wiring for your application.
Injectors are wired according to these outputs:

1 Injector drivers 1-4 use a Yellow base color. The stripe color indicates the channel (Black-
Red-Green-Blue = Channel 1-2-3-4).

1 Injector drivers 5-6 use a Light Blue base color. The stripe color indicates the channel
(Black-Red = Channel 1-2).
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1 Allinjectors need a +12Volt connection on one terminal and a TECgt200 Injector Output
on the other terminal.

The TECgt200 will not drive low impedance injectors.
High Impedance injectors can be used with either 1 or 2 connected per channel. When
using two per channel, wire them in parallel.

= =

When using the Power Harness, refer to Figure 15 to obtain the fused +12Volt source for
the fuel injectors. It is the Purple w/ White stripe wire coming out of the Power Harness.

4.3.1 High vs. Low Impedance Injectors
The TECQgt200 is equipped with 6 fuel injector channels. These channels are pull-to-
ground outputs, meaning that they provide a ground connection for the injectors when they fire.

The TECgt200 injector channels can only operate high resistance injectors. The 200
series ECUs are not capable of driving low impedance injectors without the aid of our injector
driver module.

Table 3. Recommended fuel injector selection for various wiring configurations. Note that the
values given are for individual injector resistance, NOT for the total circuit resistance. TBI-style
injectors cannot be run.

Individual Injector Individual Injector
Resistance for Resistance for
Injector type 1 Injector per Driver |2 Injectors per Driver
High Impedance 6 ohms or above 12 ohms or above

+12Volts
Injector Channel Output

Figure 16: Parallel wiring of fuel injectors. Note that injectors
have an electrical polarity. Typically, positive is on the side
marked above.

To determine the current flow through an injector circuit, follow the equation below.

Current Flow through Injector Circuit = Battery Voltage - Injector Circuit Resistance

Injectors should always be wired in parallel when more than one injector is used on a channel
(see Figure 16). When two injectors are used on a channel, the current flow will double in the
individual output channel. Do not operate more than 2 high resistance injector per channel.
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4.3.2 Injector Firing Schemes

Most engines will operate quite well using a phase-sequential injector firing mode. This firing
mode pairs injectors together just like the waste-spark coil firing scheme. On a standard inline 4-
cylinder four-stroke engine, cylinders 1 and 4 will always be on top dead center at the same time,
but one cylinder will be on compression when the other is on exhaust. The same holds true for
cylinders 2 and 3. As a result, it is possible to use just two injector channels to drive four low (or
high) impedance injectors for this engine: simply pair the injectors for cylinders 1 and 4 to channel
1, and the injectors for cylinders 2 and 3 to channel 2. If a phase-sequential firing scheme is
chosen in the software, each channel will fire once per revolution. This means that each cylinder
will receive a pulse of fuel twice per engine cycle (once per revolution on a 4-stroke). This type of
firing scheme requires only the standard Electromotive 60(-2) tooth trigger wheel on the
crankshaft. No cam sensor is required. For an outline of the various firing options available with
the TECQgt200, see the section on injector and coil firing below.

1 Regardless of engine firing order, the TECgt200 fires its injector output channels in
numerical order 1-2-3-4-(5-6). Injector channels must be wired appropriately to match an
engi neds f iChannelg5 aod6die used in 6 cylinder operation.

1 If an injection mode does not use all six output channels, it will reset after its intended
number of channels have fired. As an example, a 4-cylinder phase-sequential setup will
fire 1-2-1-2-1-2-etc. The remaining channels are reserved for staged injectors, and are
keyed to channels 1 and 2, respectively.

As can be seen in the sections below, we have accounted for most injection scenarios.

4.3.3 Staged Injection

An injection | ayout whereby there are fAprim
injectors would be sized such that the engine will idle nicely, while the secondary injectors would
supply additional fuel needed for high-rpm, high-load situations. Most rotary applications utilize
this injection method, since there would otherwise only be one injector per rotor for idling and
high-load conditions. On a two-rotor engine with 400HP, at least a 120 Ib/hr injector would be
needed for each rotor, if only one injector were to be installed. However, with this injector in
place, the engine would not be able to idle at a normal RPM, since the injector would be
supplying far too much fuel, even with the shortest possible pulse width. To avoid this problem,
55 Ib/hr primary and 100 Ib/hr secondary injectors could be used. Piston engines with very high
rpm power bands (like motorcycle engines) can also benefit from staged injection for the same
reasons as the rotary example. Staged injection can be used with sequential, phased sequential,
and TBI firing schemes. The WinTec software dedicates the unused injector channels for each
setup for staged injectors.

When Staged Injection is desired, connect the secondary injectors to channels 5 and 6.
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4.3.4 Phase-Sequential Injection

Most applications will use the phase-sequential firing option. This firing scenario pairs
cylindersthatshareth ei r TDCO6s t o t he s Asmgh, oneinjecorcloannelc h a nn
fires two injectors: one on compression and the other on exhaust. Each injector channel will fire
once per revolution, so each cylinder will see a shot of fuel on both the exhaust and compression
stroke. In an 8-cylinder application, each injector channel has its own staged injector channel.
16 low-impedance injectors could be used with this firing scenario. See Figure 20 for a typical 8-
cylinder phase-sequential injector wiring schematic.

F F A

Cylinder 7 Cylinder 5 Cylinder 3 Cylinder 1

= || == =

/
.

Y

» Driver 2

Driver 4 <€

Y
Driver 1

\4
’E‘ ’g‘ ’g‘ Driver 3
F1 4 F1 3 F1 3
Cylinder 8 Cylinder 6 Cylinder 4 Cylinder 2

= =] = =

Switched +12V
(low-amp)

i 1

Battery +12V
(full-time, hi-amp)

85
86
87
30

|_

10 amp
Fuse

Figure 20: 8-cylinder phase-sequential injector wiring for firing order 1-8-4-3-6-5-7-2.
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4.3.5 Full Sequential Injection

The biggest difference between full sequential injection and other injection types is that full
sequential injection requires the use of a cam trigger in addition to the crank trigger. The cam
trigger is used to provide a reference pulse for Top Dead Center compression. The crankshaft
trigger knows the location of TDC, but on a 4-stroke engine, TDC is not all that is needed to
determine which cycle the engine is on. For this, a camshaft reference is needed. With a full
sequential setup, each injector channel is independent, and each injector is fired once per engine
cycle (every two revolutions on a four stroke) on the end of the exhaust stroke. Rotary and 2-
stroke applications are inherently full sequential without the need for a cam reference, since their
engine cycles occur in only one revolution. Consequently, rotaries and 2-strokes will inject fuel
on every TDC event. The TECgt200 cannot operate a V8 engine in Full Sequential mode.

Driver 6
> = Driver5

== Driver 1

| |
[oyt.s | [y 3]

> Driver 2
= Driver 4
=» Driver 3

| |
[cyl6 | [yl s | [cyl2 |

RELAY

85 86 87 30

Switched +12v _L
(low-amp) =

10 amp Fuse

7~
.

Battery +12v
(full-time, hi-amp)

Figure 21. 6-cylinder full-sequential injection wiring for a 1-6-2-4-3-5 firing order.
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4.3.6 Rotary Engine Injection

Fuel injected rotary engines typically come from the factory with a staged injection setup.
One injector is the primary injector, and should be fired at all times. The other injector is the
staged injector, and should be turned on gradually at medium and high RPM / Load points. Since
a rotary engine completes a combustion cycle every revolution with both rotors, the rotary injector
firing mode will fire the injectors on every revolution. Rotor 2 will fire 180° after rotor 1. The two
staged injectors will be paired to rotor 1 and rotor 2. The staged injector pulse width is
determined by the settings in the Staged Injector Pulse Width Table in the software. Figure 22
shows the necessary wiring for a rotary injection application.

> Driver 1
» Driver 5
» Driver 2
» Driver 6
F1 4
[Rotor 1| [Rotor 1| [Rotor 2| [Rotor 2|
Primary Staged Primary Staged
Injector Injector Injector Injector
Relay
Switched +12V | 0o ~ © Battery +12V
(low-amp) 1" 0 0 D (fyll-time, hi-amp)
10 amp
Fuse

Figure 22 Rotary injector wiring.

4.3.7 Injector Channel Pinout
The injector channels are connected to the below colors and terminal numbers.

Yel/Blk, 20ga, [67]
Yel/Red, 20ga, [68]

p Injector Channel 1 Output

P Injector Channel 2 Output
TECgt200, or TECs200 Yel/Grn, 20ga, [69]
ECU Terminals

P Injector Channel 3 Output
Yel/Blue, 20ga, [70]

P Injector Channel 4 Output

L Blue/Blk, 20ga, [71 _
Note ga.[71] P Injector Channel 5 Output

TECgt200 Only L.Blue/Red, 20ga, [72]

P |njector Channel 6 Output
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4.4 Wiring Ignition Coil Primary Sides

4.4.1 Introduction
The TECgt200 has the ability to operate either the older style standard ignition coils or
more recent Driver on Coil (DOC) coils. If DOC coils are selected, the customer must set a fixed
dwell time in the calibration. Failure to select DOC and set a dwell time will cause damage to the
DOC coils. Usethesectiondirect |l y bel ow to wire Electromotive
next section for instructions on wiring DOC logic driven coils.

442St andard Direct Fire Units, DFUOG s
DFU6s are made by EI ectxodamd3-doiv Each coil dtivesdawov a r i :
spark plugs in waste-spark ignition setups. Eight cylinder engines will use two 2-c o i | DFUOGSs.
rotor engines will use 4 single tower coil units. Two cycle applications will use single tower coils
as well.
The DFUG6s ar e -vdtrchangiegrsysterny hoasedlinzhe TECgt200 ECU. For the
Electromotive DFU wiring requirements, refer to Figures 25 below.

4.4.3 Wiring Standard D F U &ails

The DFU connectors use pull-to-seat terminals. DO NOT crimp the terminals onto the
wires until you have fed the wires through the connector!

Beforewi r i ng t yoemustisdleatshe right configuration below. Each standard
Electromotive DFU has a 4 pin connector on it.

T 2Coi | DFUGs ( Pa-B3OONumber 070
The2-coi | DFUG6s wutil i ze tnhtheieyellovodonnéctore Hefredsuithe pirt aaitr mi n @
Terminal A Ground Pulse for Coil A
Terminal B Ground Pulse for Coil B
Terminal C  Unused
Terminal D  Full-Time +12 Volt Source (9 amps)
On a standard inline 4-cylinder four-stroke application, this DFU will be used. On 8 cylinder or

dual-plug4-cyl i nder s, t wo of these DFUG6s wildl be us
1 3-Coi | DFUGs ( Pa-B30ONumber 070
The3-coi | DFU6s wutilize all four of the terminal:

Terminal A Ground Pulse for Coil A
Terminal B Ground Pulse for Coil B
Terminal C  Ground Pulse for Coil C
Terminal D Full-Time 12 Volt Source (9 amps)
On a standard 6-cylinder even-fire application, this DFU will be used.

1 The TECgt200 harness has two cables for the DFUs. Both cables have three 16awg wires
with a shield.

1 6 or 4 cylinder engines with single spark plugs use only the first cable, 8, 12 and Dual plug
engines use both cables
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1 4-Coi | DFUOG s
The 4-coil DFU is actually two 2-c 0 i |
DFUG6s wi ||l be used.
33400.

The first step i n wi

( Pa-B3dOO)Nu mb e r
DFUGS.

The

ri

ng
with a ground wire pre-installed on a tapped, un-anodized hole. This wire MUST be connected to

070
UMbee ia specifiad,swo P7433400n

first DFU shoul & b

the DFUOG6s is to in

chassis/battery ground. FAILURE TO DO SO MAY RESULT IN SEVERE ELECTRICAL SHOCK TO
THE USER!! Electrical shock will occur if the DFU is not grounded, and someone touches it while
touching chassis ground (with the engine running). If desired, the ground wire may be relocated
elsewhere on the DFU chassis. However, you will need to scrape off the anodization from the
chassis at the point of contact, since the anodizing acts as an electrical insulator. Also, loose coil
screws may cause an electrical shock as well, since they must be grounded to the case at all
times. Always make sure that both the coil screws and the ground wire are securely fastened.

t he

After the DFU has been groun d e d ,
shipped with the

appropriate

rest of t he wiri

connectors. T

FUSED 12 VOLT SOURCE that can pull 9 AMPS of current. In the wiring harness, the outputs for
Coils A, B, and C are routed in the same shielded-cable housing. On an 8 cylinder, the outputs
for DFU 2 (A2, B2) are routed in a separate shielded-cable housing. These are all 9amp pull-to-
ground outputs; that is, they create a ground path every time a coil charges. When the coils fire,

the outputs Afl oat, o

Wi

t h

no connection to

lengthened, 16awg wire should be used. See Figure 25 for details on the coil outputs in the
wiring harness. The TECgt200 has both standard DFU coil outputs and logic outputs. When
using the Standard DFU outputs showed below, remove or tape off the DOC wires [5,6,7 and

10,11,12].

White, 16ga, [2], Coil AT
Red, 1&6ga, [3], Coil B1

From TECgt200, or

TECs200, or XDI200  Black, 16ga, [4], Coil C1

Shield, [1]

White, 16qa, [14], Coil A2

e

From TECqt200,0r  B€d.169a.[15]. Coil B2

,

S,

ECU Coil Output Wiring

XDI200
Shield, [13]

Black, 16ga,[16].Coil C2_~

3 wire + shield | Direct Fire Unit (DFU) #1

3 wire + shield Direct Fire Unit (DFU) #2

Figure 25: ECU Coil Output Wires (note: shield wire is connected inside the TECgt200 unit, not

connected at the coils).
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WARNING:

The DFU chassis MUST be grounded. A ground wire must be connected to battery
negative, or to a good chassis ground. FAI LURE TO GROUND THE
RESULT IN SEVERE ELECTRICAL SHOCK! Al s o, poorly groun
result in poor engine performance, and can cause engine damage!! Use the drilled

and tapped hole next to the yellow connector for the ground wire. If desired, the

unit may instead be grounded at one of the four bolt holes. However, you will
need to scrape off the anodizing under the bolt head. The anodizing is an
electrical insulator, so unless it is scraped down to bare aluminum, it will not provide

a good connection to ground. If more than one DFU is used on a vehicle, each one

will require its own ground wire.

Additionally, make sure that the coil screws are fully tightened at all times!!

4.4.4 Spark Plug Wiring High Voltage Side
The coils fire in a specific order for each engine configuration. The proper coil must be
connected to the correct cylinder in the firing order.

Coil Notation

The following notation is used when referring to coils. A letter and a number are combined
to identify a coil. The letter refers to the coil location on the DFU. The coil located closest to the
connector is Coil A. The coil next to it is Coil B. If the DFU contains three coils, the last coil is
Coil C. The number identifies the DFU that the coils are on. In an engine configuration using
only one DFU, the number following the letter is 1. Coil notation is shown in Figure 26.

Note: Each coil has two towers for spark plug wires. The towers are identical and should be
thought of as the same coil. For example, if the engine setup guide refers to cylinder 1 connected
to Coil Al and cylinder 6 connected to Coil A1, you can connect your spark plug wires for the
respective cylinders to EITHER tower.

DFU #1 DFU #2
C & @ @ [%0\ QM@ '@ @ [%@
o @M @D o b @A A o)
¢ v 4 4 ¢ ¢ A 4 L 4 A 4 k 4 4 ¢
CoilC1  CoilB1 Coil Al Coil C Coil B Coil A2

Figure 26 : Coil notation
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Figure 26 shows a configuration using two 3-c o i | DFUOGSs. tcfo iyl o D FaUrées u shi
numbering is the same except there is not C1 and C2. If your application requires only one DFU,
then A2, B2, and C2 will not be needed.

I-— +12 Volts (Red w/ White Stripe)
Coil B (Red)
Coil A (White)

O Ground Screw
”/  Location

Figure 27. 4-Cyl DFU Setup

= k = DFU1

ABCD
l— +12 Volts (Red w/ White Stripe)
Coil B (Red)
Coil A (White)
O Ground Screw
Z/  Location
= DFU 2
\ ABCD
|—+1 2 Volts (Red w/ White Stripe)
Ground Scraw Cail B2 (Red)
Location Coil A2 (Black)

2" DFU

Figure 28: 8-Cyl and 4-cyl Dual Plug DFU Setup. Note that the 2" DFU coils will not be
labeled C and D from Electromotive. Whenthe 2" DFUiswi r ed as shown, t he
will fire coil output AA2.0 The coil | abel ed i
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ol

+12 Volts (Red w/ White Stripe)
— Caoil C (Black)
Coll B (Red)
Coall A (White)
Ground Screw_J
Location

Figure 29: 6-Cyl DFU Setup

+12 Volts (Red w/ White Stripe)

— Coil C (Black)
Coll B (Red)
Cail A (White)
Ground S'.:tew_J
Location

D
'®) l— +12 Volts (Red w/ White Stripe)
3 L Coll C2(Black)
Ground SCIOW_J Coil B2{Red)
Location Coll A2 (White)

2" DFU

Figure 30: (The above picture is from a twin-plug 6 Cyl.), if running a V8 the first DFU will have
coils A1, B1 the second DFU will have coils A2, B2.
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4.5 Ignition Firing Order

For the engine to run correctly, the coils must be connected to the appropriate cylinders.
Since the EI ectr omo t-gparkeoil) iEifriecessary to Kknawzhe firimgeosler ef
an engine to determine which cylinders should be paired together.

1 When a1, 2, or 4-cylinder engine is chosen in the software setup, coil channels A and B will
be fired alternately, every 180° of crankshatft rotation. The firing goes: AT 180°7 B 180°1
A1 180°i Biet cé

1 When a 3, or 6-cylinder engine is chosen in the setup, coils A, B, and C will fire every 120° of
crankshaft rotation. The firing goes:
AT 120°71 BT 120°7 C1 120°71 AT 120°71 BT 120°71 Ci et c é

1 When an 8-cylinder engine is chosen, DFU #1 Coils Al, B1 and DFU #2 Coils A2, B2 will fire
every 90° of crankshaft rotation. However, on the 8-cylinder setup, the coils fire A1-A2-B1-B2
instead of A1-B1-A2-B2. The firing goes:

Al1-90°7T A2-90°71 B1-90°7 B2-90°1 A1-90°71 B1-90°7T A2-90°7 B2i et c e

Note: To clarify these seemingly complex firing patterns, write your firing order into
the appropriate engine setups found below and wire them accordingly.

4.5.1 Common Engine Sparkplug Wiring

4.5.1.1 Chevy V8

Firing Order: 1-8-4-3-6-5-7-2

Coil Firing Order: Al A2 Bl B2 Al A2 Bl B2

Engine Firing Order: 1 8 4 3 6 5 7 2

As can be seen, Coil Al will be used for cylinders 1&6, Coil B1 for cylinders 4&7, Coil A2 for
cylinders 5&8, and Coil B2 for cylinders 2&3.

4.5.1.2 Honda 4-cylinder

Firing Order: 1-3-4-2

Coil Firing Order: Al Bl Al B1

Engine Firing Order: 1 3 4 2

Cylinders 1&4 are paired to Coil A1l. Cylinders 2&3 are paired to Coil B1.

4.5.1.3 Mazda 2-Rotor Rotary
Spark Plug Setup: Leading & Trailing Plugs on Both Rotors

Coil Firing Order: Al A2 Bl B2
1t or 2" Rotor: 1st rotor 1st rotor 2"d rotor 2"d rotor
Leading or Trailing: Leading Trailing Leading Trailing

Note: In the software, the timing split between the leading and trailing spark plugs can be set for
different engine speeds.
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4.5.1.4 4-cylinder 2-stroke

Firing Order 1-2-3-4

Coil Firing Order:
Engine Firing Order:

Al
1 2

A2

Bl
3

4.5.1.5 Coil-Per-Plug Applications
The following engines utilize a coil-per-plug ignition setup:
4-strokes: 1-cyl, 2-cyl 180°, 3-cyl (all), 4-cyl odd fire

Rotaries:

ALL

2-strokes: ALL

For these applications, it will be necessary to use our single tower coils, as shown in

Figure 36.

4.6 Coil and Injector Firing Schemes

The TECgt200 software is able to run a multitude of different engine configurations. To
determine the proper wiring of coils and injectors for a given engine, it is necessary to understand
the points at which the coils and injectors are fired as functions of engine position. The following
pages outline the different injection and ignition firing patterns that are available on the
TECgt200. It will be necessary to know the firing order for your engine before using the engine
configuration tables (some common firing orders are given in the following section). Once this is
i njectors

known,

simply

Wi

r e

t he

B2
4

veh

i cl

edbs

4.6.1 Injector and Coil Firing Patterns for EVEN-FIRE Engines

1 Cylinder  <<< 1stmvolution | 2nd revolution >>> 2Cylinder  <<< 15t rewolution | 2rdd revolution >>>
Crank » =P Crank ae P
g 0 360 Gegrees 0 360
Codl
2?: ....... A A {1 Coil cod-per-plug) Chanoels A A [call-parplug)
Injector Injecuor -
Channals 142 Full Sequentia Channels 103 2 (4) Full Sequential
|) = staged Q) Y2l Phase Sequential [1=staged 1{2) 1(2) Phase Sequantial
Firing Firing
Order Order
3 Cyfinder <<< 151 rovolution 2nd rovolution >>> 4 Cyfinder
Crank . a L . e - Crank » 3 L .
Degraes b 120 240 360 460 00 Do rams 0 120 240 160
channsts] A 8 C A B C | lcollperpiug) Channets] A B A 8 | tcorperplug)
1 4) 215 346} Full Sequential
Injector 2 Injector
Channels] 1 (4) 2 {5} 1le) 14 218 16 Phase Sequential Channels] 1[5 2 106 4 Full Sequential
(} & stagec (1=stoged 5705 61 "2 1461 | ) 3.5} | 2 (46) | PhaseSeq
Firing Firing
Order Order
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4 Cyfinder dual plug
<<< 15t revolution | 2nd revolution >>>
g':!:':a‘ 0° 180 ° 3607 | s40° 6 Cyfinder <<< 151 rovolution 2nd rovolution >>>
coll Al B1 Al B1 | (DFU-1 4cyl) vnclin N G 120° | 240" | 360" | 480° | e
Channeis] A2 B2 A2 B2 | (DFU-2 4cyl) ey
Channels A B C A B C 13 Colks)
Injector ¢
Channels| 1(5) 2 3 (6) 4 Full Sequential Injector Sequential
ch N { 16 | o i(6) | Phase
1) =5t0903 [T 5T] 2 ae) | 1 3,51 | 2 (46 | Phase Seq. (1 st f—— " s
Firing
Order g::;\—gr
8 Cylinder << 15t revalution 2nd revolugion >>>
Sorensi] 50° @ | 20| 3e0° | 4s0* | se0” | 30"
Channets] A1 a2 | B 82 | a A2 | B 82 | (2)two ConDFLs
Injector
Channels] 1 (5) 2 6} 1 4 108 206 3 a Phase Sequential
[} = staged
Firing
Order
4.6.2 Injector and Coil Firing Patterns for ROTARY Engines
2 rotor
‘C:"un,:.. 0° 180 o
1 rotar Coil Al - beading B1- Ieadmg | {cail-per-plug)
Coal Al -leading {ooik-per-plug) i i ! % - €qual tooth offsets
Channels T I e | - equal tooth offsets Ad-1 coi-per-plug)
l icoll-par-phag) o 143 2 (4) Full Sequential
n, T -
cr{i:\:;cs 142) full Sequential (}=staged
[} = staged Firing
Order
NOTES: Coll Channel Al « 152 DFU -Coll A
Coil Channed B1 = 15t DFU - Coil B
Coll Channel A2 = 2nd DFU - Coll A
Coil Channet B2 = 2nd OFU - Call8
463 Injector and Coil Firing Patterns for 2-CYCLE Engines
3 Cyfinder
> xackin i o' 120° | 240"
cl .C.y' channens| A | B | C | (okperplug
o :
Channels A (Cail per-plug)
Injector
Channels| 1 [4) 2 {5} 16 Fub Sequential
Injoctor [} = staged
Channels| 1 (2) | Full Sequential
() = staged Orcer
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4 Cylinder

Cr 13 » 3 “ "
2 Cylinder Dogrns 0 120 240 160
e | 120° Chaniats] A B C A | tcokperplug)
‘C_:::nn-h A 8 (Colk-per-plugl Injectoe

Channels| 1 (5) 2 106 4 Full Sequential
Injector (h=staged I3 511 2 jas) | ) 350 ] 2 (46) | PhaseSeq
Channels] 13 2 44) Full Sequentiad Firing
[ } = staged Order
Firing
Order

4.6.4 Injector and Coil Firing Patterns for ODD-FIRE Engines

2 Cylinder Odd Fire
(Default :Tooth Offset A=11, B=18 for Harley Davidson)
<<< ist WM I3 lution >>>
160"+
Crank a Tooth hd
Oegrees | 4 |omeer | 0 | Iooth
Channas] Al A2 Al A2 lcomperpling
143) 24 Full Sequential
Injector
Channels | 1(2) 143 Phase Sequential
[} = staged
TIDC Evefnt Order (Not the Firing Order

NOTE : Harley-Davidson MUST have 3 degrees in the Timing Split Table |

4 Cylinder Odd Fire (Default :Tooth Offset AB = 11)

<<< 15t revolution 2nd revolution >>»
: 180"+ < | 3807 540"+
:_)::;‘rias 0 ::;:"h' 1807 | voorn 360° Taoth SA(]’J Toorn
b Sttaes Offuet Offaet
:-::n“.“ Al A2 B1 B2 Al A2 B1 B2 coll-per-plug
1 {5} 36 “ Full |
Injector - 2 ul chueml.:'
Channels| 1 (3) 7 4) 113) 24) Phase Sequential
() = staged
TDC Event Orcdgr (Not ghe Firirgg Ordey)

4.6.5 Examples of Typical Engine Setups

Example : 2 rotor
Canl A1 - leading 81 - leading {call-per-plug)
Enannalx " Totary EF', Jable | Rotary Spit Tabie | - equal tooth offsets
A2 - trailing 82 - trading (coR-per-plug)
Injector \ % . . . . ..
Channets L Ch Ol Sopnntie Figure 32. Typical In-Line 4-cylinder DFU wiring.
P , 3 Firing Order 1-3-4-2 depicted here.
Order

Rotor 1 :Leading = Coll A1 Rotor 2 Leading » Coil B1
Rotor ! : Trailing = Col A2 Rotor 2: Trading = Coll B2

Rator 1 : ljector 1 = Primary, njector Channed 3 = Staged
Rator 2 : Injector 2 = Primary, Injoctor Channel 4 < Staged

+12 Volts (Red/White)
Coil B (Red)
Coll A (White)

O JGround Screw
Location
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Example : 6 Cylinder
<<< 151 revoluticn Ind revolution >
Crank “ . * . ® .
et 0 120 240 150 480 600 . . . .
s Figure 33. Typical In-Line 6-cylinder
Chancets] Al 81 (%] Al B1 C1 | YDFU W/ 2 Calls DFU Wiring
) \ 2 3 4 5 6 | Full Sequential .. ) .
el o T e e T e 26 T 36 | Phasesequential Firing Order 1-5-3-6-2-4 depicted here.
| | = staged
Boe | 1 | s | s | e | 2| «
Coll A1 = Cylinders 1 and & phase sequental  full sequential
Coll 81 = Cylinders 5and 2 Ingector Chanoel 1 : Cytinders 1 &6 Cyfinder 1
d " ) hannel 2: Cyl 5& i 5
GO s ones mEOmCNS ORI e s
Injector Ohanred 4 unused Cylinder 6
injector Channel $: unused C er 2
Injector Channed 62 unused ylinder 4
+12 Volts (RedMhite)
Coil C {Black)
Coil B (Red)
Coil A [\White)
Cyl\nder3~—‘
Cylinder4 ——m—
Cylinder 2
Cylinder 5
Cylinder 1
Cylinder 8
8 Cylinder
8 Cylinder <<< 15t revolution 2nd revolution >>>
Crank a o o o o ° -
Degrees 0 90° 180 270 360 450 540 630
Channais] A A2 B1 B2 | a1 A2 B1 82 | (@ wocoiioFus
Injector
Channels| 11{5 2 (6} 3 4 1{5) 2(6) 3 4 Phase Sequential
() = staged
Firl
Orctar | 1 8 a 3 6 5 7 2

+12 Voits (Rea\Whis)
Cont B {Rad)
Coll A (Whiw)

Figure 35. Typical GM 8-cylinder DFU

wiring. Firing Order 1-8-4-3-6-5-7-2

depicted here. Remember, 8-cylinder

; setups fire the coil channels in the
ovnmens | OFder of AL-A2-B1-B2,

Col 82 (Red|
ColA2( 3ua |
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Single Coil Per
Output Hookup
2 )
Top
View of
Coil
C B A
.

Figure 36. 2-Rotor (Mazda 12A and
c 13B) coil setup. 4 of these coils will

annecor be required for leading and trailing

Here plugs.

C B A Leading plugs will go to TECgt200

connector pin [2] (white wire) = first
s s | rotor, leading. TECgt200 pin [3] (red
wire) = second rotor, leading.
Switched lanition Trailing plugs will go to TECgt200
— +12 volts 4 pin [14] (white wire) = first rotor,
Engine ' trailing. TECgt200 pin [15] (red wire)
Block = “———— TEC/XDI = second rotor, trailing.
Ground Coil Output
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4.6.6 Common Firing Orders

A Remember, coils are fired in the following sequence:

1 4 cylinder: A-B-A-B

1 6 cylinder: A-B-C-A-B-C

1 8cylinder: A1-A2-B1-B2-A1-A2-B1-B2

The following Firing Orders apply to Even-Fire Engines ONLY!

DFU DFU DFU DFU

1 2 1 2

coil coil coil caoil

8cylinder- 2 DFUOSs Firing Order A A B B
Most GM, Chrys| &84-3-686-7TRMC 1258 885 : 4&7 3&2
Chevrolet LS1 V8: 1-8-7-2-6-5-4-3 1&6 8&5 7&4 2&3

Ford 5.0L, 351 WL-B47-26-5-4480 0 15 8 8BS : 7&4 2&8
Ford ot her V8 6 s 1-5-4-2-6-3-7-8 1&6 5&3 4&7 2&8

Ford 4.6/5.4 Liter V8: 1-3-7-2-6-5-4-8 1&6 3&5 7&4 2&8
Cadillac 368, 425, 472, 500: 1-5-6-3-4-2-7-8 1&4 5&2 6&7 3&8
Cadillac Northstar: 1-2-7-3-4-5-6-8 184 285 7&6 3&8

Audi 4.2 V8, & Mercedes Benz: 1-5-4-8-6-3-7-2 1&6 5&3 4&7 8&2

Coil
6 cylinder - 3 coil DFU Firing Order A B C
Buick 3.0 & 3.8 (60° V6): 1-6-5-4-3-2 1&4 6&3 5&2
Chevrolet 2.8 (60° V6): 1-2-3-4-5-6 1&4 2&5 3&6
Chevrolet 4.3 (90° V6): 1-6-5-4-3-2 1&4 6&3 5&2
Ford 2.8 (60° V6): 1-4-2-5-3-6 1&5 4&3 2&6
Chrysler Slant 6: 1-5-3-6-2-4 1&6 5&2 3&4
Porsche Flat 6: 1-6-2-4-3-5 1&4 6&3 2&5
Datsun Inline 6 (L6): 1-5-3-6-2-4 1&6 5&2 3&4
Nissan 3.0 V6 (60° V6): 1-2-3-4-5-6 1&4 2&5 3&6
VW VR6 (15° V6): 1-5-3-6-2-4 1&6 5&2 3&4
6 cylinder- 2-3 coi | D F U 6 Biring Order Al Bl C1
Porsche Flat 6: 1-6-2-4-3-5 1&4 6&3 2&5 Uppers
A2 B2 C2
1&4 6&3 2&5 Lowers
Coil
4 cylinder - Firing Order A B
Most Inline 4-cyl Engines: 1-3-4-2 1&4 3&2
VW Flat 4 (air-cooled): 1-4-3-2 1&3 4&2
Dual Plug 4-cyl: 1-3-4-2 1&4 3&2
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4.6.7 How to find the TDC Event Order :
1. Turn the engine to TDC #1.
2. Rotate the engine in its normal direction of rotation.
3. Record the order in which the cylinders ha
events are mixed between compression and exhaust during this process.

468TDC Toot h f or DtanodddirenfEagneg.e d f
1. Turn the engine to TDC #1.
2. Measure the crankshaft degrees between TDC #1 and the next TDC event for the
engine.
3. Take this Degree Number (DN) and divide it by 6. If the result has a decimal, round UP
to the nearest Whole Number (WN).
4. Add WN to the number 11 to give you the necessary value for the TDC Tooth for DFU
A 2 garameter.
Perform the following subtraction: DN i WN = X.
Enter X into the Rotary Ignition Split table for all RPM points.

oo

4.6.9 Harley-Davidson Applications

The unique sound of the Harley-Davidson V-Twin is the result of an odd (uneven) firing
pattern between the two cylinders. To run this engine, select 2-cylinder Odd-Fire for the engine
setup. Since this is a 45° V-Twin with one connecting rod lobe, the TDC events occur in the
following fashion for one complete engine cycle:

TDC AT 45° 1 TDC BT 315°71 TDC AT 45°1 TDC B

1 Forthe TDC Setup,
Set the DFU #1 Trigger Wheel TDC to the 11t tooth.
Set the DFU #2 Trigger Wheel TDC to the 18! tooth.

1 Inthe Dual Plug Timing Split, set the values to 3 degrees

1 Wire DFU #1 - Coil Al outputto pin Aofa4-cyl i nder DFU. This wil
plug.

1 Wire DFU #2 - Coil A2 output to pin B (not pin C!) of a 4-cylinder DFU. This will fire
cy !l i nskspark pliydo

1 For Phase-Sequential Fuel Operation, wire both injectors to channel 1.

4.6.10 Rotary Engines

For rotary engines, the coil firing occurs on both the leading and trailing spark plugs.
Using the Dual Plug Timing Split Table, simply enter the desired split (in degrees) between the
leading and trailing spark plugs. For a 2-rotor engine, 4 single tower coils will be needed.
References to DFU #1 in the software will correspond to the 2 primary spark plug coils (coll
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outputs Al and B1), and will fire the leading spark plugs on rotors 1 and 2, respectively.
References to DFU #2 in the software will correspond to the 2 secondary spark plug coils (coil
outputs A2 and B2), and will fire the trailing spark plugs on rotors 1 and 2, respectively.
Typically, rotaries work well with about 7-15 degrees of split between the leading and trailing
ignition under light load. Under full load, the engines generally make best power with closer to
zero degrees of split. A rotary will run on just the leading or trailing ignition, but a power loss will
occur. Keep this in mind when trying to diagnose ignition wiring problems.

Rotor 1

Leading: Coil Channel A1

Trailing: Coil Channel A2

Coil Channel Al and A2 are split by the value in the Dual Plug Timing Split.
Rotor 2

Leading: Coil Channel B1

Trailing: Coil Channel B2

Coil Channel B1 and B2 are split by the value in the Dual Plug Timing Split.

4.6.11 Dual Plug Engines
4 & 6 cylinder only

For dual plug engines, there are two spark plugs per cylinder. Although it may seem that
you should connect both towers of one coil to the two spark plugs of one cylinder, this is NOT the
case. Doing so would require one coil to fire two spark plugs that are on the compression stroke,
which would have a very negative effect on spark energy. Instead, the coils must be wired so
that each cylinder will have two coils for its two spark plugs. Refer to the example of the 6-
cylinder Porsche Dual Plug engine to see how the wiring should be done.

Since most dual plug cylinder heads have a hemispherical design, the spark for both plugs
on an individual cylinder should occur at the same instant for optimum flame-front propagation.
However, with non-hemispherical dual plug heads, it may be desired to experiment with
staggering the spark timing from one plug to the next. To do this, the Dual Plug Timing Split
Table can be used. The values entered into this table represent the timing split (in degrees)
between the two spark plugs on a particular cylinder. When this is done, the flame front will begin
at different areas of the cylinder at different times, resulting in an uneven flame propagation.
Consequently, it is recommended that most dual plug applications NOT use the Dual Plug Timing
Split.

4.7 Spark Plug Wire Selection

The TECgt200 outputs an extremely high-energy charge for the ignition coils. Resistor
(carbon) core wires work best with this charging method, since they absorb electrical noise
generated by the coil firing events. Use 8mm or larger RFI and EMI suppression wire with GM
boots. We recommend using a carbon core-style suppression wire with a resistance of 3,000 to
5,000 ohms per foot. SOLID CORE WIRES SHOULD NEVER BE USED. Do not be misled by
spark plug wire manufactur ercr ed saa ani fnrgo rh ot hgea ivre
bottom line is that with our charging method, different spark plug wires simply do not make a
difference in terms of spark energy. However, there is a huge difference in noise generated by
different spark plug wire types (solid core wires generate a very high amount of noise with our
system).

Quoted from Magnecor s Website:
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Aiwhat is not generally understood (or is ignored) is
current characteristics) from the ignition coil does not flow through the entire the length of fine wire used
for a spiral conductor like the 1 volt DC voltage from a test ohmmeter, but flows in a magnetic field
surrounding the outermost surface of the spiral windings (skin effect). The same skin effect applies
equally to the same pulsating flow of current passing through carbon and solid metal conductors. A
spiral conductor with a low electrical resistance measured by a 1 volt DC ohmmeter indicates, in reality,
nothing other than less of the expensive fine wire is used for the conductor windings!

Electrical devices, including spark plugs, use only the electrical energy necessary to perform the
function for which such devices are designed. Spark plug wires are nothing more than conductors, and
whereas a bad ignition wire's inefficient conductor can reduce the flow of electricity to the spark plug, an
ignition wire that reportedly generates an "increase" in spark energy will have no effect on the spark
jumping across the spark plug gap, since the energy consumed at the spark plug gap won't be any more
than what is needed to jump the gap. For a more obvious example of this, a 25watt light bulb won't use
any more energy or produce any more light if it's screwed into a socket wired for a 1000watt bul b . 0

Due to the extremely high energy in the TECgt200 coil charging circuit, spark plug wires
may wear out faster than with a standard ignition. As such, it is recommended that the wires be
checked periodically for carbon tracking caused by a breakdown of the internal conductor
element. Looking at the plug wires in a dark area and wetting them with a spray bottle of water
will reveal carbon tracking. Pay close attention to the exposed section of the spark plug (where
the rubber boot ends) during the test. To maximize spark plug wire life, keep the lengths as short
as possible (i.e. mount the DFU as close to the engine as possible). Replacement of the wires on
an annual basis is recommended for high-rpm/high-horsepower applications.

For an extremely high-quality wire with excellent noise suppression, we recommend the
Magnecor brand. Specifically, their AEIl ectr os|
Custom wire lengths and ends are available from them so you will not need to crimp the wires
yourself. They can be reached at (248)669-6688 or on the web at: www.magnecor.com . Taylor
Pro-Wire Silicon Resistor wires also work well.

4.8 Spark Plug Selection

As was previously stated, spark plugs are generally more important to spark quality than
spark plug wires. Most spark plugs exhibit failure when exposed to a large load. Failure usually
consists of either intermittent sparking or arc-over. Arc-over is when the spark occurs between
the spark plug wire and the engine block, instead of at the plug tip. Arc-over is exacerbated by
the use of low-quality wires, or wires that have cuts in the insulation.

The load at which a spark plug fails is different for all spark plugs. Withthe TECgt 20006 s
charging circuit, the more load you put on an engine, then more voltage will be applied to the
plug. This is a beneficial situation: for a high compression engine, the voltage at the plug will be
inherently higher (since there is more load). The detriment is that spark plugs and wires are only
rated to a certain voltage (30-4 0, 000 volts is typical), and can
40,000 volts. If that voltage is exceeded by a large amount for a long enough length of time, the
spark plugs will either blow out, break down or arc to somewhere other than the electrode (often
through the insulator directly to the engine block).

The solution is to run smaller plug gaps on high-compression engines. This is perfectly
acceptable with our ignition charging method, since the high load of the cylinder pressure will
allow the voltage to be quite high at the electrode, but the small gap will keep the plug from
seeing an over-voltage situation. Use the recommendations below as a guideline for spark plug

gaps:

1 Stock Street Engine 0. 005®600 -1.Smmi mm
1 High Performance Street 0. 0®d0®350 -Omn)5 mm
1 Alcohol High Compression 0.0250 (0. 65mm)
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1 High Power 75 -115HP perCylinder 0. 0250 (0. 65 mm)
1 Over 115 HP per Cylinder 0.0220 (0. 55mm)
1 Over 12:1 CR or Over 14psi Boost 0.0220 (0.55mm)

Use of resistor plugs is highly recommended for optimum noise suppression. If using
anything other than a resistor spark plug wire, a resistor plug MUST be used. The bottom line is
this: the TECgt200 system uses an inductive (long duration charge at battery voltage) charging
method for the coils, which is completely different than the capacitive (short duration charge at
higher-than-battery voltage) charging method used by several other aftermarket manufacturers.
What may work well for these systems may not work well for ours. Following our
recommendations about spark plug and wire selections will yield excellent results.
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4.9 Driver on Coil Logic Driven Coils

If you select Driver on Coil logic driven coils you will not use the shielded wires found on
pins [1,2,3,4 and 13,14,15,16]. Remove or tape these wires off. The DOC logic level outputs are
very sensitive to miss wiring. Be careful not to short these wires to ground or +12V. Internal
damage will happen if you do. The DOC logic outputs are +5 volt logic and cannot drive coils
directly. Itis allowed to connect up to two DOC coils to each logic output.

DOC caoils either are 3 or 4 wire devices.

Connect To: 3 wire DOC 4 wire DOC
Power +12 V DFU Power +12V +12V +12V

Switched
Signal Pin5,6,7,10,110r 12 | Signal Signal
Power Ground Engine Block Ground Ground Power Ground
Reference Ground Pin 17 or 18 Black/White | Not Present Reference Ground

The wiring of the logic signals simply follows the plug wiring as noted in the standard DFU
wiring above. Where a colil spark plug wire connection is indicated substitute the DOC logic
output for that cylinders DOC coil. One DOC logic output is wired to two DOC coils.

SIGNAL CONNECTION EXAMPLES: VERIFY THE FIRING ORDER

4 Cylinder | 6 Cylinder and Dual 8 Cylinder
Plug
Firing Order: | 1-3-4-2 1-6-2-4-3-5 1-8-4-3-6-5-7-2

Standard DOC Pin / Wire Connect | Connect to Coils Connect to Coils
Coil Color to signal pin to Coils
Al 5 Black/Gray land 4 land 4 1land 6
Bl 6 Black/Red 2 and 3 3 and 6 4and 7
Cl 7 Black/Green NotUsed |2and5 Not Used
A2 10 Black/Blue Not Used | 1 and 4 (dual plug) 5and 8
B2 11 Black/Pink Not Used |3 and 6 (dual plug) 2 and 3
C2 12 Black/Orange Not Used |2 and5 (dual plug) Not Used

When using the DOC logic outputs, tape up or remove the unused standard coil outputs.

WARNING: Before starting the engine when DOC coils are used, change the engine
configuration setting to DOC coil and set a fixed dwell time. If you do not know the exact dwell
time to use for the coil you have, start with 1.8 mSec. Failure to make this calibration change
may cause extreme damage to the coils.
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5 Wiring Sensors & Other Inputs

The TECgt200 harness has provisions to connect all of the engine devices described in
this section. Refer to this section to wire your sensors appropriately.

1 The following sensors use pull-to-seat connectors (feed the wire through the connector before
crimping the terminal!):
Coolant Temperature
Manifold Air Temperature
Some Throttle Position Sensors
Idle Air Control Motor

1 The following sensors use push-to-seat connectors (crimp the terminal to the wire before
inserting into the connector!):
Crank Sensor
Cam Sensor (if used)
MAP sensor (1-Bar sensors use green connector. 2-& 3-Bar use orange connector)
Some Throttle Position Sensors
EGO Sensor
Knock Sensor

5.1 The Manifold Air Pressure (MAP) Sensor

The MAP sensor determines the operating load of the
engine. To do so, it measures the intake manifold absolute
pressure. Since the intake manifold pressure has a direct effect
on the amount of air that the cylinders can ingest, the use of a
MAP sensor as a load-determining device is well justified.

MAP sensors are available from Electromotive in three
varieties: 1-, 2-, and 3-Bar. A 1-Bar sensor would be used on a

naturally aspirated engine, a 2-Bar sensor would be used on a
boosted engine (up to 15psi), and a 3-Bar sensor would be used on a boosted engine (up to
30psi).

The output of a MAP sensor is a 0 to +5 Volt signal. When the intake manifold pressure is
low (high vacuum), the sensor reading is low (approaching 0 Volts). This would occur during
part-throttle cruising or decelerating (engine braking). When the intake manifold pressure is high
(low vacuum), the sensor reading is high (approaching +5 Volts). This would occur during full
throttle operation.

MAP Sensor Connections

BlkWht, 20ga, [17], Ground

Te Optional MAP Sensor
[connector supplied with the
purchase of a MAP sensor)

Dik. Green, 20ga, [44], MAP Sensor Signal To TECQt200
Gry/Red, 20ga, [19], +5V

Figure 40: MAP sensor wiring.
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5.1.1 MAP Sensor Data

To check that the MAP sensor is working correctly, and to check for the MAP sensor Bar
number (1-, 2-, or 3-Bar), it is necessary to know the output voltage from the sensor as a function
of pressure. With the TECgt200 turned on, but the engine NOT running, the MAP sensors will
output the voltage for atmospheric pressure (since manifold pressure is equal to the atmospheric
pressure when the engine in not running). At standard atmospheric conditions (101.3 kPa), the
output voltages should be:

1-Bar: approximately 4.80 Volts
2-Bar: approximately 2.30 Volts
3-Bar: approximately 1.55 Volts

Note that the output voltage should be measured betweenpi n ABO0 (out put) and
If the sensor does not output a voltage near the above numbers, the sensor is likely defective.

Refer to Figure G.1.1 for MAP sensor wiring instructions. Refer to Figures G.1.2 through 4 for

MAP sensor voltage as a function of manifold pressure for the three MAP sensors.

5.2 Throttle Position Sensor

The throttle position sensor (TPS) functions as a multi-purpose
input to the TECgt200. TPSO6s that ar eTEGREAp
must be of the potentiometer (rheostat) variety. A potentiometer has
three connections: +5Volt, Ground, and Output Signal. As the throttle
is moved, the TPS output should transition smoothly from a low
voltage (approaching 0V) at idle to a high voltage (approaching 5V) at
full throttle. Switch-t y pe TPS06s wi | ITECHQUO siwoe théy doaniottodtputaa smooth
voltage transition from closed to opened throttle.

The throttle position sensor should have a resistance of roughly 10kW measured across
the +5V and Ground terminals. To determine the pin out of an unknown TPS, follow the
instructions below (you will need an ohmmeter):

t he

1. With the TPS in the closed throttle position, measure the
resistance of the following three positions referenced to Figure
G.2.1: A-B, A-C, and B-C.

O o 2. With the TPS in the opened throttle position, measure the same
three resistances. Two of the readings will have changed from
Step 1, and one of the readings will be the same.

3. The +5V and Ground terminals are from the terminal pair whose

ABC

resistance stayed the same between steps 1 and 2. The
TPS Ground terminal is from the pair whose resistance increased
from Step 1 to Step 2.

Example: Step 1. Closed Throttle: A-B: ~500W B-C:~9500W A-C :~9500W
Step 2. Opened Throttle : A-B : ~9500W B-C : ~500W A-C : ~9500W
Step 3: Process of Elimination
T AAC resistance stayed the same in step:
the Ground connection.
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1 A-B resistance increased from ~500Wto ~9500W from Step 1 to Step 2.
Therefore, AAO or ABO0O is the ground c«

T AAO must be ¢dhrn&ctoiummd since ABO cann
connection as a result of Step 1.

T ACO must be ctohnene+cht iVonl,t si nce AAO0O i s n

T ABO mu s tetheDatput Hignal.

Another way to | ook at the TPS6s electrical
an output that is either biased to Ground or to +5 Volts. At closed throttle, the output should be
biased to ground, and at full throttle, the output should be biased to +5 Volts. See Figure 41 for
an electrical schematic of a typical potentiometer. Please note that the TPS must use a (roughly)
10kW potentiometer! Failure to do so will result in improper impedance matching for the
TECgt200, and a false sensor reading wil/l rwsul t.
variety.

Figure 41 Potentiometer functionality for closed and open throttle conditions.

5.3 TPS Functionality and Wiring

The TPS allows the TECgt200 to provide fuel enrichments for various throttle movement
situations, like an accelerator pump on a carburetor. For high rpm, closed throttle situations, (like
deceleration or engine braking), it can be used to turn off the fuel flow completely. The TPS is
also used to detect closed throttle for the activation of the Idle Air Control parameter. See
Tuning Guide and Fuel Injection Section for tuning the TPS-related functions.

Many different TPS0s have been used by OEMO:
common types are driven directly on the throttle shaft by either a dowel pin going through the
shaft of a ADO0O shaped throttle shaft. Various
outlined in Figures 42 to 45.

Arm-Style TPS GM Dowel-Pin Style
PN 310-71310 PN 310-71320

Fig. 42 Fig. 43
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