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Congratulations on your decision to install a Haitd&Engine Management System to your
vehicle. Haltech EFI systems have been successhdgtglled on thousands of vehicles, from
power off-shore boats to twin-turbo Ferraris, frggylon racing aircraft to jet skis and

snowmobiles. Over the past decade, many motorgmthusiasts have discovered that the
Haltech computer is easy to use and gets the jole dorrectly - that job being to reliably

make a lot of horsepower and torque in an engineerigbling users to precisely control

ignition timing and fuel-air mixture. Precise igoit and mixture control also leads to

excellent drivability and fuel economy - someththgt is often lacking in high-performance

carburettored engines.

Haltech users have discovered that the flexibiifythe Haltech Electronic Control Unit
(ECU) and PC based programming software leads ¢oetisiest possible installation on
everything from traditional pushrod V8s to high fpemance turbocharged racing
motorcycles. We are proud of the fact that somih@fmost respected professional racers and
supercar builders in the world use Haltech equigni@enthe same reasons that Haltech is
popular with motorsports enthusiasts: it is flegilaind friendly; is installed easily; and you
can tune your Haltech simply without having to métke project a major research effort.

Installation Overview

The Haltech E6S system utilises a special-purposgrammable microcomputer designed for
engine management. The E6S system includes the E@jihe sensors, and a special wiring
harness to connect them, plus programming softamadecable for you to tune the system. In
the course of the installation, you will mount foalectronic engine sensors, two for
temperature, one for throttle position, and onesdase vacuum/pressure. You will run the
wiring harness through the vehicle, connectinglibé, ground and signal wires, and plug the
harness connectors into the engine sensors andéhjeelors. An ignition output module will
be mounted in the engine bay and connected to dneeks. Finally, you will mount and
connect the ECU itself. Haltech systems providetedaic fuelling control. The engine must
already be configured with intake manifold and ai¢ injectors, a fuel rail with pressure
regulator, and a high-pressure pump. To controitiggn timing, the ECU requires a fixed
trigger from either a distributor, crank angle sensr cam angle sensor. If you vehicle lacks
one or more of these components, your Haltech deatehelp you obtain them.

With the Haltech system installed, you tune it bymecting the ECU to an IBM compatible

PC via the supplied communications cable. The ldalrogramming software allows you to

configure and modify the ignition and fuelling dagtored in the ECU: it's as simple as
adjusting the heights of the bar graphs displayed/aur PC screen. Collectively, the bar
graphs form the "Maps" that instruct the ECU hownject fuel and when to fire the spark

under different conditions. The programming sofevaias been designed to be functional,
"friendly” and intuitively easy to use.

When the time comes to start your engine, the bhaslemap already loaded in the system
could get you going immediately. If not, a littitemation with some assistance from this
manual should get your vehicle running. You themkaan fine tuning your maps to suit your
engine exactly. An air:fuel ratio meter and a dynake tuning easiest, but many people use
the traditional method of "seat of the pants” f@etl tuning by ear, possibly checking spark
plug colour as an indication of fuel mixture. Whesler method you use, you will find that the
ability to instantly change mixtures by the strakea key, or the twist of a knob, will make
7



tuning your Haltech system far easier than tuningagburettor or mechanical injection
system, and with much better results.

Before You Beqin...

1) IT IS BEST TO READ THIS ENTIRE MANUAL BEFORE STARTI NG.

At the very least, you should re&&ction Oneof the manual, and any of the Appendices that
are relevant to your installation. The greater ykuowledge of the operation of the Haltech
system, the easier you will find it to understartfthtwou are doing, and why.

2) Read any additional material accompanyingrtiasiual that updates the document since it
was written.

3) You may need special parts or additional tawlgest equipment in order to complete
installation. Make sure you have these items ordHhaefore you begin to avoid frustration.
Contact your Haltech dealer if you have difficulty.

4) Don't do the minimum work possible. Carelessnashe early stages of installation can

cause you major headaches later on, be it in adbeyg' or a few months' time. Carelessness
will cost you money and frustration in finding afixing unnecessary problems. You have the
opportunity to make sure your Haltech system'satper is extremely dependable and easy to
use by doing it right the first time.

There is another reason to exercise care durirggitistallation. You will be dealing with
explosive fuel under pressure, electricity and werable heat. Inside the combustion
chamber, this is a happy combination. In the gartggy are not. The same kind of danger
exists when working underneath a jacked-up caadelée careful.

Avoid open sparks, flames, or operation of electral devices near flammable
substances.

Always disconnect the Battery cables when doing elgical work on your vehicle.

All fuel system components and wiring should be moued away from heat
sources, shielded if necessary, and well vented.

Make sure there are no leaks in the fuel system anthat all connections are
secure.

Disconnect the Haltech ECU from the electrical sysin whenever doing any arc
welding on the vehicle by unplugging the wiring haness connector from the
ECU.

5) Electromagnetic interference (EMI) from unswggsed spark plugs and leads can cause the
ECU to fail. Please do not use them.



6) In hot climates, or with turbocharged engings) may need to employ heat shielding to
prevent heat soak and damage to electrical andpfaies. Use the coolest surfaces of the
chassis as a heat sink for components and use dherconductive brackets where
appropriate.

7) We recommend having your system tuned by psafaals. An exhaust gas analyser and
fuel pressure meter make tuning vastly easier atpl &void potentially disastrous lean out
conditions that could destroy your engine. Showd wish to tune this unit yourself, make

sure you have some reliable means of determinipguf engine is running lean.

Note: In this manual, reference will be made to M@Ranifold Absolute Pressure - as in

MAP sensor) and the fuel magtored in the ECU. Both are common industry terwif
entirely different meanings.

Tool/Supply Requirements

Installation of this system can be easily carried by professional mechanics and most
experienced home mechanics if the following toold eomponents are available:

Voltmeter or Test Light

A selection of screwdrivers and spanners

Soldering Iron and solder (we recommend solderihgoainections)

Wire Cutters and Pliers

Crimping Tool and assorted terminals

Drill with assorted drill bits

3/8" NPT Tap

1/4" GAS Tap

Electrical Tape or Heat Shrink tubing

Teflon pipe sealing tape

Nylon cable ties

Jeweller’s file (may be needed for mounting TheoRlbsition Sensor)

Mounting hardware for ECU and relays (mounts/bsti®ws)

IBM-PC compatible computer (preferably laptop) wathleast 640kb, one disk drive and
an RS232 serial port.

A good quality Timing Light

How It Works

While the technology involved with electronic fumljection is complex, the underlying

principles of its operation are really quite sthafgrward. The object of any fuel delivery
system in a gasoline engine is to determine theuatmaf air being drawn by the engine, and
supply the appropriate quantity of fuel to "burfi"the oxygen in that mass of air.

A carburettor uses primarily only one parameteddtermine fuel metering: air speed. Higher
air speeds through the carburettor result in lapgessure drops across the venturis, and thus
more fuel is sucked through the jets.



Electronic fuel injection revolves around the ussaenoid actuated injectors. These devices
employ a coil attached to a valve. When the cokngrgised, the valve opens and fuel is
allowed to flow. As long as the pressure betweenftiel and the air in front of the injector
nozzle is held constant, the rate of fuel flow wdmain the same. By accurately controlling
the length of time the injector remains open, @eguantities of fuel can be metered to the
engine.

Since we have no convenient means of directly mewssihe amount of air entering the
engine to determine the amount of fuel to deliveg,use a number of engine parameters to
determine an injection opening time. We build dddbat breaks the engine's operation into a
series of rpm ranges. At each range, we consideiddad on the engine, using either the
position of the throttle or the manifold pressuseaaeference to the load on the engine.

Collectively, the ranges in this table (also calledlook-up table), form amap of the
volumetric efficiency for the engine. Our standiagsumption, therefore, is that for any
combination of engine speed and load, we haveeztdieference to the amount of air that is
being drawn into the engine by means of this map.

The Haltech E6S uses a digital microcomputer tosmeaengine speed and load, and uses
them to access thaase fuel map. The base fuel map is a look-up table of injectpening
times stored in non-volatile memory i.e. when pouwgeiswitched off, the contents of the
memory are retained. By using the programming sofwthe contents of this memory can be
changed so that you can match injector openingstitoehe injectors you are using, and to
suit the requirements of your engine.

Having determined the base injection time, the auomputer then performs a number of
adjustments to this value. Corrections for air terafure and barometric pressure are applied,
since these variables affect the density of airtrd&xnjection time is also added, when
necessary, for transient throttle movement anddhmperature of the engine. At the end of all
these calculations, the final injection time isedtetined: the time for which the injectors are
actually held open.

Injection pulses usually occur one or more timesgmwine cycle. The ECU uses a trigger
signal locked to engine speed in order to determvhen to inject. When it receives an
appropriate trigger, the ECU applies a magnetisurgent to the injector coils for precisely as
long as the final computed injection time, provglian extremely accurate delivery of fuel
that will exactly suit the engine's needs.

The ignition timing is determined in a similar wayythe fuel needs. The Haltech E6S ECU
has a look-up table configured in the same wayathe fuel, but instead of the fuel delivery
in the table the Ignition Map contains the Ignitiddvance for that point. This means that the
ignition point can be controlled with much greasscuracy then ever possible with bob-
weights and vacuum advance in a distributor.
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The Advanced Mode Features of the E6S

The E6S is designed to be easily programmed, Isot la¢ capable of being used on a wide
variety of applications. A typical E6S installatiocould be : 4, 6 or 8 cylinders,
turbo/supercharged or normally aspirated, distadugnition (only one ignition output), and
possibly using Closed Loop Control and/or Idle $p&dntrol. The E6S will control this
‘typical’ engine without problem. It will also prade the ability to control some other
features, such as Turbo Wastegate Control, ThemapfBorque Converter Clutch Lockup,
etc. (For a full list of Optional Outputs, see Cleafd.6). This is what we would call a ‘Basic’
setup.

Of course there are some exceptions to this batipsOne of the most obvious examples is
the Rotary engine. The ignition system for a Roiaryore complex than a piston engine.

There are also piston engines without distributdisese are known as Direct Fire engines.
They use multiple coils, either one for each plugme for each pair of plugs. These are just a
couple of examples of non-basic setups. For theques of the E6S, we call these

‘Advanced’ setups.

The E6S can be programmed in eitBassic or Advanced modes. The software is identical
for both, but in Advanced Mode, the special engioefigurations can be employed. The table
below sets out what features are particular toAitheanced Mode. If your engine meets any of
the criteria, you should use the Advanced Mode wiregramming the E6S. If your engine
does not meet any of the criteria, programme inBlde. The Advanced Mode will not
provide you with any extra abilities or featuregt may only complicate some issues.

Setting the programming mode is described in Chaptengine Identification [4.1]. Once
the Advanced Mode is set when the PC is on lin¢gheo Haltech, it will not need to be
switched on again, even if you exit the program.ewthe programme is started, it will detect
the mode and use it accordingly. You will need @édware of what mode you are using
during installation. If you are using Basic Modgnaore any references to Advanced Mode
settings.

The following features are available through thev&tted Mode.

Sequential Injection

Direct Fire Ignition

Rotary Engines

Twin Triggers

Twin Distributors
Multitooth Trigger Systems

The use of these features will be determined by gogine configuration. If your engine has
no distributor, for example, you will need to usiedot Fire. The sequential mode is optional.
If you have the hardware and the available outpotscan use sequential if you wish. All the
other features will be determined by your engifgou need to use any of these features,
you should read Appendix B before you install the ystem to be fully aware of your
hardware and installation requirements.
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Haltech E6S Specifications

Engine Suitability

e up to 16,000 rpm

« 1,2,3,4,5,6, 8, 10, 12 cylinders (1-2 rotbrs

» 2 or 4 stroke

« normally aspirated or supercharged up to 200(BPasi)

« load sensing by throttle position or manifoldgmeare

« multipoint, batch-fire, staged or sequenced (up banks) injection patterns
« distributed ignition systems, or direct fire et with 1 to 4 coils

NB: Sequential and Direct Fire can not be used ta&gher.

Power Requirements

e Power Source
8.6 to 16 Volts DC
e Consumption
Haltech ECU: 270 mA at 12 Volts
Injector Load:  Dependent on injector type
approx. proportional to injector duty cycle
(typically 0.6 Amps per injector)

Physical Specifications

* ECU Dimensions

Length: 146 mm (5 ¥4")
Width: 145 mm (5 5/8")
Depth: 41 mm (1 5/8")
* Weight

ECU: 6109 (1.34 Ib)
Loom: 1.92kg (4.2 Ib)
Sensors: 500g(1.1 Ib)
Shipping Weight: 4.5kg (9.9 Ib)

(Including manual/packaging)

Input Sensors

« Manifold Absolute Pressure (MAP) Sensor
1Bar -100kPa to OkPa (Naturally Aspirated)
2 Bar -100kPa to 100kPa (up to 1 Bar or 19psist)
3 Bar -100kPa to 200kPa (up to 2 Bar or 3Mpsist)

« Temperature Sensors (Air and Coolant)
NTC temperature dependent resistor type.
Operating Range
Continuous -40°C to 100°C (-40°F to 212°F)
Intermittent up to 125°C (257°F)

* Throttle Position Sensor
10 KQ rotary potentiometer driven from throttle shaft
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» Engine Speed Pickup
Compatible with most trigger systems:
- 5 or 12 volt square wave;
- pull-to-ground (open collector)
Tach adaptor available for magnetic (or ‘reluctriggers

ECU Outputs

* Injector Driver

E6S
4 x 4/1 Amp peak-and-hold current limiting drivers:

- up to four low-impedance injectors*

- up to eight high-impedance injectors*
(Expandable using optional Driver Box. See Appeii)
E6S -8
8 x 4/1Amp peak-and-hold current limiting driger

- up to eight low-impedance injectors*

- up to sixteen high-impedance injectors*
(Expandable using optional Driver Box. See Appeii)

* Ignition Output
Haltech Ignition Module, trigger by ECU, for dirécfiring the coil.
(may also be compatible with other igniters. AskiyHaltech dealer.)

* Fuel Pump Control
20A fused relay, features automatic priming andchwoff.

* additional hardware may be required

System Programming Requirements

« Computer
IBM-PC or compatible, preferably laptop or notek®o
CGA, EGA or VGA, colour or monochrome display
640+ kb RAM

¢ Disk Drive
3.5" Floppy Disk Drive
(5.25" disk available on request)

* Serial Port
Standard RS232C port - 9 pin D connector
(25 pin cable available on request)
COML1 or COM2 (selectable)
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Adjustable Features

» Base Fuel Map
22 Fuel ranges, every 500 RPM to 10,500, or
17 Fuel ranges, every 1000 rpm to 16,000
32 Load points per range, up to 16mS with 0.016es8lution

« Ignition Map
22 Ignition ranges, every 500 RPM to 10,500, or
17 Ignition ranges, every 1000 rpm to 16,000
32 Load points per range, up to 50° advance, Witfesolution

 Correction Maps

* Fuel
Cold Start Prime - 32 points
Coolant Temperature Enrichment - 32 points
Air Temperature Adjustment - 32 points
Battery Voltage Correction - 32 points
Closed Throttle (selectable) - 16 points
Full Throttle (selectable) - 32 points

* Ignition
Crank Advance - 32 points
Coolant Temperature Advance/Retard - 32 points
Air Temperature Advance/Retard - 32 points

« Programmable Rev-Limit - selectable as either fuel or ignition
 Fuel Cut on Deceleration
 Accelerator Pump
Increase and sustain parameters
Coolant enrichment factor
Three speed ranges
« Idle Speed Control
Target Idle Speed
Cold Idle-up Rpm
Post-start Rpm setting

* Closed Loop Control
with both cruise and idle settings

« Programmable Output Options

14



Miscellaneous

* Map Storage and Retrieval
Maps may be stored to disk and re-used

- Datalogging
Engine data information saved 5 times per second
Store to memory or disk
Limited only by available memory (approx. 11k/ntieu
« US or Metric Units

« Real Time Programming
Instant, hesitation free adjustment while eng&rinning

¢ Optional Mixture Trim Module
Provides £12%:% or +50% adjustment for fast tuning

e Optional Ignition Trim Module
Provides -8° to +7° adjustment for fast tuning

* Rugged Aluminium Casing
Black anodised with integral cooling fins and midog brackets.
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SECTION ONE
Getting Started

CHAPTER

Haltech E6S Installation

1.1 Overview

The Haltech E6S system comprises the following comepts
Haltech Electronic Control Unit (ECU)
Coolant Temperature Sensor
Inlet Air Temperature Sensor
Throttle Position Sensor (TPS)
Manifold Absolute Pressure (MAP) Sensor
(1,2 or 3 Bar Sensor - purchased separately to ki
Main Wiring Harness
Haltech E6S system Instruction Manual
Programming Cable
Programming Disk
Relays

Optional Items
Ignition Module
Fuel Mixture / Ignition Timing Trim Control
Exhaust Gas Oxygen Sensor
Idle Speed Control Motor
Driver Box

Other components not supplied as part of the E6&syinclude:
Inlet Manifold
Throttle body
Throttle linkages
Velocity stacks
Injector Mounts
Fuel injectors
High pressure fuel pumps
Inlet Air Cleaners
Performance ignition systems
Trigger System
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1.2 Installation Summary

Mount Manifold Absolute Pressure Sensor.
Mount Coolant Temperature Sensor.
Mount Inlet Air Temperature Sensor.
Mount Throttle Position Sensor.
Mount Ignition Module
Mount optional Exhaust Gas Oxygen Sensor @tlus
Route Main Wiring Harness and connect sensadsgnition module.
Mount and connect Power Relays.
Mount Fuse Block.
Mount ECU inside passenger compartment.
Locate and connect flying wires:-
RED + 12 volts battery
GREY Ignition on 12 volts
BLACK Chassis ground
ORANGE (2 wires) Fuel Pump Circuit
12. Install and connect the optional Idle Speeddvio
13. Install and connect any Optional Outputs
14. Connect Trigger signal
15. Connect ECU and test.

HRBO©oO~NOORA~WDNE

= O

1.3 Expanded Installation Guide

1.3.1. Manifold Absolute Pressure (MAP) Sensor

CBA

©©0©0©) PIN DESIGNATION
s g A - GROUND
lJClj)] ® lJClj)] B - SENSOR OUTPUT
= = C - +5VOLT

The MAP sensor is used to convert the manifoldsanesinto an electrical signal for the E6S
ECU to use. The sensor works in absolute pressthas,its calibration is not affected by
changes in barometric pressure.

There are three types of MAP sensors that can ed with E6S system. Which sensor is
required depends on the engine setup.

1 Bar Sensor (Part No. 039 4070)
(-100kPa to 0 kPa) Normally Aspirated Engines
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2 Bar Sensor (Part No. 886 3189)
(-100kPa to 100kPa) Turbo or Supercharged
Engines up to 100kPa boost
(15 psi, 1 atmosphere)

3 Bar Sensor (Part No. 749 3169)
(-100kPa to 200kPa) Turbo or Supercharged
Engines up to 200kPa boost
(30 Psi, 2 atmospheres)

Note: Make sure you have the correct MAP sensor foyour engine. The first three digits
of the part number are stamped on the sensor hougin

Engines running in Throttle Position Mode must use 1 Bar sensor, not connected to the
manifold, so as to measure the barometric pressure.

Installations using a Barometric Pressure sensor Wihave two MAP sensors to connect.
One sensor will be for the Manifold pressure, thether will be for Barometric pressure.
The Barometric sensor must be a 1 Bar sensor. It ooects to theSpare Inputplug near
the Main Connector. This sensor can be mounted witthe ECU and must be left open to
the atmosphere.

Mounting

The MAP sensor is usually mounted high on the enbay firewall or inner guard using two
screws and with the hose nipple facing outwardsin@ot the sensor to the inlet manifold via
a short length of vacuum hose and fasten with eltbee clamps or nylon cable ties. Connect
the sensor to the main wiring harness using theogpiate plug. (For 1 Bar sensors the plug is
green, for 2 and 3 Bar sensors the plug is oradge)id mounting the sensor below the level
of the fuel injectors, because fuel may collecthe vacuum hose and run down into the
sensor. The sensor assembly is weather-proof Imigiod practice to mount the sensor in a
protected position away from moisture and heat.

Note: Throttle position mode installations.

If you are using the throttle position to determine engine load, a 1 Bar MAP sensor must be
used, disconnected from the manifold and open to the surrounding air. The E6S will use the
sensor signal to compensate for barometric pressure.

1.3.2. Coolant Temperature Sensor

The coolant temperature is used by the computdetiermine warm up corrections and adjust
fuel mixtures.

The coolant temperature sensor has a solid bragsetature sensing tip. Refer to the diagram
for technical details of the sensor. The coolamisee supplied is an industry standard
component and some engines may already have o this type of sensor.
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The coolant temperature sensor is designed to soteva threaded hole and protrude into the
engine coolant stream. For air cooled enginessémsor can be embedded directly into the
engine block or used to sense oil temperature.

Locate a suitable position on the engine which allbw the hole and thread to be machined,
and which gives access to the coolant stream. &hgos should be mounted after the engine
and before the thermostat in the coolant circuiic& most engines have existing temperature
sensor holes, it is often possible to mount theddal sensor in one of these holes. A thread
adapter is sometimes necessary. In some enging®oaltemperature sensor hole exists and
is used for the dashboard gauge sender. It is lyspassible to install a tee-piece to allow

both the dashboard sender and the Haltech sendbate access to the same threaded hole.

If it is necessary to drain the coolant from théigke to fit the temperature sensor then the
factory manual for the engine should be consultedtlie correct procedure to restore the
coolant and purge the cooling system of air.

%" N.P.T. 18 Threads/Inch

(F )

Temp to Resistance Value
Approx

°F °C Q
210 100 185
160 70 450
100 38 1,800
70 20 3,400
40 4 7,500
20 -7 13,500
0 -18 25,000
-10 -40 100,700
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1.3.3. Inlet Air Temperature Sensor

%" G.A.S. 18 Threads/Inch

B Kl
=

Temp to Resistance Value
Approx

°F °C Q
210 100 185
160 70 450
100 38 1,800
70 20 3,400
40 4 7,500
20 -7 13,500
0 -18 25,000
-10 -40 100,700

The air temperature sensor is used to compensatehBmges in air density due to air
temperature. Cold air is denser than warm air edetore requires a greater volume of fuel
to maintain the same air/fuel ratio. This effectnast noticeable in forced induction engines.
The Haltech E6S will automatically compensate usihg signal received from the air

temperature sensor.

The sensor should be mounted to provide the bpstsentation of the actual temperature of
the air entering the combustion chamber, i.e. a&igrturbo or supercharger, and intercooler,
and as close to the head as possible. The sensgs te be in the moving air stream to give
fast response times and reduce heat-soak effects.

Note: The Haltech air temperature sensor will readtemperatures up to 120° C and
temperatures above this will be interpreted as a fat condition. The air temperature
after some turbos and superchargers can exceed thi$ this occurs with your engine you
should consider fitting an intercooler to reduce ai temperature and increase charge
density. If this is not possible then the air tempmture sensor should be placed upstream
of the turbo or supercharger to monitor ambient airtemperature.

Once a suitable position has been located for théemperature sensor a hole should be
drilled and tapped to accept the sensor. Removentim@fold or inlet tract from the engine
before machining the sensor mount. Do not allow amstal particles to enter the inlet
manifold of the engine as these will be drawn itlhe engine and damage it. Wash all
components before reassembly.
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1.3.4. The Throttle Position Sensor (TPS)

|
; o{]

v

iz [

A GROUND
lj— B SIGNAL
+5 VOLTS

The throttle position sensor is mounted to thettledutterfly shaft to measure its rotation. A
TPS is common on many late model engines and tltedhasensor should attach with little
or no modification. The throttle shaft must prouilom the side of the throttle body. This
may require the machining of the throttle bodyha manufacture of a new throttle shaft. The
inner mechanism of the sensor rotates with thet.siafhe shaft is round then file a flat
surface on the shaft so that it will pass througé $ensor assembly. The TPS should be
mounted against the side of the throttle body,qusio screws, such that the throttle shaft and
the sensor mechanism can rotate freélake sure that the axis of rotation of the shafts
exactly aligned with the axis of rotation of the sesor. Also, do not use the TPS as a
throttle stop. In either case, the TPS will be damged. The absolute range of sensor
movement is not important as the sensor can bleratdid using the programming software.

1.3.5. Mount Ignition Module.

The Ignition Module has to be mounted on a flafae (eg. the firewall) to ensure proper
heat dissipation and to avoid stress on the wigongnections. Also it is important to
preventing the module overheating by mounting iayafvom hot components such as exhaust
manifolds and turbochargers.

Included with the Haltech wiring harness is theitign Sub-loom. This connects the Ignition
module to the Main Harness. Locate this loom amheot it to the ignition module.

Connect the 3 flying leads. The black wire with #ye terminal is a ground connection. This
should NOT be grounded to the same point as the ®©Qijevent ignition noise getting into
the power supply circuit of the ECU. The blue wgaes to the negative side of the coil. The
red wire should be supplied with Ignition On 12tgolThis can often be obtained from the
positive side of the coil.

NOTE: IF USING THE HALTECH IGNITION MODULE CONSTANT DUTY
CYCLE SHOULD BE SELECTED IN THE IGNITION SETUP PAGE.
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Bosch Ignition Module. The module must be mounted on the bracket, and the bracket must be
mounted to a suitable surface.
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Haltech Ignition Module (part number HIM1).
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1.3.6. Mount Optional Exhaust Gas Oxygen Sensor

The optional exhaust gas oxygen sensor must be temimthe exhaust pipe near the exhaust
header or extractors, usually after the collecfbe sensor uses the exhaust gas to detect if the
engine is lean or rich. Many late model enginesaaly have provision for an exhaust gas
oxygen sensor and the sensor provided should yistandard exhaust mount. Some exhaust
systems have the sensor mount up to around halétarni2 feet) down stream from the
exhaust headers.

If the exhaust system does not have an existingosenount then a new mount will have to
be welded to the exhaust system.

When routing the electrical connections to the esha@as oxygen sensor do not allow the
harness to touch the exhaust pipe as the headawibge them.

See Chapter 15 [15.3] for more information on exh@as oxygen sensors.

1.3.7. Route Wiring Harness and Connect Sensors

Lay the main wiring harness out in the engine bah whe sensors mounted to ascertain the
best fit for the harness. Pass the wiring loomuglhoa hole in the engine bay firewall and into
the passenger compartment where the ECU will bentedu Either use an existing hole or cut
a new hole to suit. Use a rubber grommet or sintiarice to protect the harness from being
damaged by rubbing on the sharp edge of the hole.

IMPORTANT

e Do not allow the harness to touch hot exhaust ptr including manifolds or
turbochargers.

e Try to route the main harness away from high volige ignition leads. Under no
circumstances run any wiring parallel to, or in cortact with the ignition leads.

Hint: Be neat. Run the harness in a tidy fashion. Triutothe harness along paths used by
original wiring. Use nylon cable ties to secure ltlaeness in place, but do not stress the wiring
or connectors.

Once the harness is fitted, connect all the senedfseir appropriate plugs.

1.3.8. Power Relays

There are two relays used with the Haltech E6SMam Power Relay (with a grey wire) and
the Fuel Pump Relay (two orange wires). These sedag identical parts so it is not important
which relay goes in what connector.
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These relays should be mounted on the firewallnomaer guard. Do not mount the relays
such that they could catch and collect splasheémnwResidual water inside the relay housing
will cause them to fail. Mount them with the tabagrds as shown in the diagram.

1.3.9. Fuse Block Assembly

The fuse block assembly holds the fuses that pgrétecvarious components of the Haltech

EGS system.

/:ﬂ:l
\ ED
—— =

L B

The fuse block is supplied from the factory witlsdés installed. The fuse ratings are shown in
the diagram and should not be changed as these b selected for best protection.
Altering the fuse ratings could cause severe dart@atje E6S system.

)

1G

Fuel Pump

e
L

Injector Power

ECU

L

The fuse block should be positioned so that it lbareasily accessed in case of fuse failure.
Do not mount the fuse block where it could be ergo® water. Mount via the two screws
holes in the block. Ensure that vibration will maluse the screws to vibrate loose.

Connect the Fuse Block assembly to the Main Harness

24



1.3.10. Electronic Control Unit (ECU)

The Haltech E6S is not designed to be waterpraag dlesirable that the ECU be given as
much protection from the environment as possikies Irecommended that the ECU be
mounted inside the passenger compartment, eitheherirewall, under the dashboard or
under the passenger seat.

The ECU has four mounting holes that allow it to rheunted to most flat surfaces. In
extreme cases of vibration, the ECU should be nemlioh rubber anti-vibration pads. When
mounting the ECU remember that the communicati@mnector on the loom should remain
accessible for ease of programming.

1.3.11. Flying Leads

Locate and connect the following flying leads.

Black - (Ground) Locate a good chassis ground pointamhect the black wire. The best
spot is direct to the battery negative terminal.

Red - (Supply 12V) Locate a source of continuous b&svand connect the red wire.
Connecting direct to the positive battery termisauggested.

Grey - (Switched 12V) The grey wire is used to conttod operation of the Haltech E6S
power relay. It needs to be connected so thats 42V only when the ignition is on
and during cranking. This wire does not draw adaagiount of current (< 0.5A). Do
not connect to the accessory outputs of the igngiwitch.

Orange - The two orange wires are used to operate thegueip. When the Haltech E6S
ECU wants to operate the fuel pump it will close tbel pump relay connecting the
two orange wires together. The diagrams show tveorgtes of wiring the fuel pump.

Do not add extra relays to the fuel pump circuit.
1 +12V

Within 3%,
Loom ' Orange wire
i SWITCHING
1 PUMP +VE
T Orange wire
—1* Fuel | [
_ Pump
+12V
* Fuel
Within 2%, =I. Pump|
Loom ' Orange wire
5 SWITCHING
] PUMP -VE
T ; Orange wire

l
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1.3.12. Install and connect Optional Idle Speed Mot

If you are not using the Idle Speed Control, tie thotor connector back neatly in the engine
bay. If the engine has a suitable Idle Speed Mamnnect it now. If you have to install the

motor, install and connect it now. For details mwhto install and plumb the Idle Speed

Motor, see Chapter 14.

1.3.13. Install and connect any Optional Outputs

If you are planning to use any of the Programmaitional Outputs, install and connect
them now. Depending on what options you are ushegwiring will be different. For details
on wiring your particular options, refer to Chaptér, Auxiliary Outputs .

1.3.14 Connect the Trigger Sensor

If the engine has a reluctor type magnetic triggevice for either the main Trigger or the
Home signal, you will need to connect to the reduetdaptor input wiring now. For details on
how to connect the main loom to the trigger, rééeAppendix G Wiring Diagrams, and to
Appendix E [E.2].

Hall Effect and Optical triggers need three conioest each - ground, power and the signal.
The trigger connector on the Main Harness has isi. Fhese pins and their connections are
shown in the diagram below. The Secondary (Homeéjgér is used for Direct Fire or
Sequential Applications. (See Appendix B). The sdemy (Home or Sync. Event)input can
also be used as the Road Speed input if it is @oglhused as a home trigger.

PIN FUNCTION
A GROUND
B MAIN TRIGGER
C INPUT A (RELUCTOR)
D INPUT B (RELUCTOR)
E HOME
F 13.8V DC

You will need to know what wiring your trigger rages. Some triggers need a series resistor
on the power line in order to limit current. Cheglur trigger system thoroughly. An
incorrectly wired trigger can cause damage, usualthe trigger.

The E6S requires one trigger per ignition event. &mample, a V8 engine will require 4

triggers per engine revolution. It is recommended you read Appendix EJrigger
Interface for more detailed information on the trigger reguients of the EGS.
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IF USING MOTRONIC OR RELUCTOR PICK-UP READ APPENDIXE 2.3
“ADJUSTING THE ON-BOARD JUMPERS”

1.3.15 Connect the ECU

The ECU can now be connected and tested. Be samrgtge the clip on the main connector.
This will make sure the main connector parts mateectly and reduces the mechanical strain
on the connector bodies. The system can now bedtestdescribed in the following chapters.
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CHAPTER 2
Getting Online

Now that your Haltech E6S is installed with all teensors in place the system can be
connected to the programming computer. This witvalthe readings from all the sensors to
be displayed on the screen and checked for carpesttion.

To connect the PC to the Haltech E6S ECU you waléd the programming cable and
programming disk supplied.

2.1 Connecting the Haltech E6S to a Computer

The programming cable supplied with the Haltech E6% standard serial link extension
cable. One end of the cable will plug into the MA@nes$C Interface connector (near the
main connector). The other end should plug intortteging connector at the back of your
computer. The plug on the computer may be markedals, "Mouse" or "COM". Almost all
laptops will have this plug. If there is no 9 pilug which it will connect to, check to see if
there is a 25 pin D-type plug available (some depkcomputers will have this). If this is the
case, an appropriate cable can be supplied onseqdéernatively, most electronic retailers
will have a 25-pin to 9-pin converter.

Any time you wish to communicate with the E6S EQGUieeds to be supplied with power.
This usually involves just turning on the ignitiswitch. If at any stage power is not on, or the
programming cable is disconnected while attemptimgcommunicate, the programming
software will display the message RECONNECT HALTECHo rectify this, reconnect
power and/or the programming cable.

2.2 Operating the Software

2.2.1 Computer Requirements

The computer required to program the Haltech EGSbeaany IBM-PC compatible personal
computer from the XT onwards (i.e. the AT, 386, 486 Pentium computers). The
requirements are fairly modest. The computer maselat least 640K of RAM (with about
590kb free for executable programmes), one 3.5k disve and a CGA, EGA, or VGA

screen. (Virtually all reasonably modern laptopsning MS-DOS (version 5.00 or higher)
will fit this description).

2.2.2 Installing the Software.
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The Programming Disk supplied with the Haltech B&S an installation programme that
allows you to install the software onto the PC’'sdH®isk. Most modern PCs have a hard
disk. If your PC does not have a hard disk, the E&gyramme can ran directly from the disk
supplied. Installing the software on the Hard DK speed up the programme and avoid
having to fiddle around with floppy disks. The mltdtion programme need only be run once.

If you do not have a Hard Disk, go to the sectitied Running the Software from the
Floppy Drive.

To install the software follow these steps.
Boot up Computer
Turn your PCs power on and boot up MS-DOS as iostduby the computers Users Manual.
If a shell programme or menu utility runs automaticwhen you boot your computer, exit it
now. You should see something like this:

C\>_
This is the ‘DOS Prompt'. It is DOS’ way of indigag that it is waiting for a command. The
C: indicates that the C drive is the drive curremsiiyected. If you do not have a hard disk,
your prompt will probably look like this :

A\>

Select the Drive
To run the INSTALL programme, you must insert tlp@ied disk in the disk drive. If the

drive is the A drive, then it must be currentlyeseéd. To select the A drive (or B drive if it is
the required drive) type :

A or oas

Thed] key is the Enter Key. On some keyboards it magdied the Return key. You should
now see the prompt :

AN> or B:\>

Run the INSTALL Programme

To run the Install program type :

The Install programme will now run. Follow the ingttions given. The programme will
suggest that the software will be placed in the HBCH directory. You can change the
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destination directory, but it is not recommendedt thhou do unless you understand how
directories work.

When it is finished, the installation programmelwell you if the installation is successful. If
it was not, consult the trouble shooting sectiothed manual.

The E6S Programme is now ready to run.

2.2.3 Running the Software from the Hard Disk.

Boot your computer up as described earlier. If youmputer is already on, make sure the C
drive is currently selected. To change to the HACHEdirectory type :

or, if you used a different destination directdype that path.
To start the programme type :
Ele)s) ]

The E6S programme will now run. The next sectioangunning the software from a floppy
drive. You can skip this section and go straighthsection entitledzerty Keyboards.

2.2.4 Running the Software from the Floppy Disk.
To run the software from a floppy drive, boot yeomputer up as described earlier. Insert the

Programming disk in the disk drive. If the drivetiee A drive, then it must be currently
selected. To select the A drive (or B drive ifsithe required drive) type :

A . oan|
You should now see the prompt :
AN> or B:\>
To start the E6S program type :
elle)is) |
The E6S program will now run.
2.2.5 Azerty Keyboards
Most countries use a keyboard where the firstetiet keys across the top row are :
QJwlElR)T]Y]
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This is called a Qwerty keyboard. Some countries ais alternative, which is called and
Azerty keyboard, where the Q and W keys are swappidthe A and Z keys respectively. If
you have an Azerty keyboard, you need to run thwvace slightly differently. When you
would normally type :

GOOH]

to run the programming software (not the instadlaoftware), you need to instead type :

Elslsiyal |

The /A tells the programme you have an Azertybkeyd. The programme will adjust
accordingly.

2.2.6 Acknowledging the Risks

Once the program begins running a title page shapjar briefly and then a warning screen

will be displayed. Read the warning and only procée/ou are prepared to accept the risks

involved in tuning your own engine. Faulty tuningncbe dangerous and/or can damage your
engine.

2.3 The Online and Offline Modes

On the E6BS system title page, the software asksheh& operate in ONLINE or OFFLINE
mode. The Offline mode is very useful to familiarigourself with the Haltech software, but
should not be used to make lasting adjustmentdofiel maps unless there is a special
reason for doing so. If you wish to experiment &ardiliarise yourself with the software press
N for Offline mode, but if the ECU is installed apdwer is available then we suggest the
Online mode be selected. Press Y to select Onlivdem

2.4 Using the System Online

In the Online mode there is a two-way flow of infation between the ECU and the
programming computer. The communication cable nigstinstalled and power must be
available to the ECU before the system can comnatgidhe Online mode will be used most
frequently. While using the system Online, you sé@w engine information directly and
make adjustments. Any changes or modifications noaddne computer are instantaneous and
will be immediately recorded in the ECU. When thiegpamming cable is removed and the
ignition switched off, the ECU will retain all ofsi memory. The maps do not need to be
saved, but keeping a copy on disk is always goadtjge and is recommended. (See 9.1)
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NOTE: If power is removed or the communication cableisgahnected or interfered with,
the following message will be displayed on the catapscreen.

RECONNECT HALTECH
If this message appears check all connections asure that the communications cable is not

being interfered with. Also be sure that the H&lt&6S unit is receiving power. (i.e.. ignition
switch is turned "on".)

2.5 The Main Menu

When you select Online or Offline mode the Halt&tAIN MENU bar appears. This menu
bar allows access to submenus giving access to, ilepstorage/retrieval, engine data and
options.

2.6 How to Quit

Throughout the program you can exit from any appic by using the menu bars or hot
keys. Pressin@ in any page will prompt you to exit the prograne (i pressin@ while
holding down théor] key).If you wish to exity] press at the prompt.

2.7 Checking the Engine Data

The engine data option can only be used when tstersiyis Online. This function allows all
of the engine data variables to be displayed ors¢heen

This is a very useful function for analysing theyiee sensors. To bring up the engine data
press from any application. Otherwise it can be accedbedugh the menu bar by
pressing(2[@] and thefE for Engine Data.

Do not attempt start the engine if the Engine Idieation has not been set up. Before
continuing check to see if all the sensors are aipgy correctly by viewing the engine data

page.
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CHAPTER 3
Engine Identification

3.1 Checking the Identification

The Identification page tells the E6S essentiabrimiation about the engine characteristics.
Without this information being correct the engirangot run properly. The Identification is
made up of severdilelds. Each field can have a number of settings, andcgouchange most
of the fields.

Use the Up and Down arrow ke@(and) to move between fields. The fields are either
Selection type, orText type. The Selection type fields give you a numidfevalid entries for
that field. For example, the valid number of cyknslcan be setto 1, 2, 3, 4, 5, 6, 8, 10 or 12.

The Tab and Enter key@ and@) keys are used to change this type of field. Esinobke

of the Tab key will display the next selection. T8hift and Tab keys together will step
backwards through the selections. Once the desiekgttion is displayed, the Enter key is
pressed to programme that selection. Text Fielgsire you to enter either text or numbers.
Once the field is selected, the new text can bedypn, with the Enter key to finish. An
example is the Rev Limit. This field can be setssn 2000 and 16000 rpm. If you want the

rev limit to occur at 7000rpm, then you would néedelect this field usin@ or[J and then
type@II ).

Here is a description of each of the Identificatiiehds:

Cylinders:  The number of engine cylinders needs to be enteesd. This parameter is
used to determine the engine speed.

Load Sensing:The E6S can use either the manifold pressure othitzgtle position as a
means of determining the engine load. Most engipesate using manifold pressure
to sense engine load. If your engine employs any fof supercharging, you must run
in manifold pressure mode. Only wild cams, motoekilor heavily ported rotaries
require throttle mode - i.e.. engines whose vacwgigmal is small, or fluctuates
greatly. If you are unsure what to use, contact ytaltech dealer.

MAP Sensor: The E6S needs to know the type of Manifold AbsoRitessure (MAP) sensor
being used. If you do not know what sensor you hater to Chapter 1 [1.3.1]. Enter
the correct description here to match. If usingtthe position mode, set this parameter
to a 1 Bar sensor.

RPM Limit: The E6S can limit the maximum rpm to which the ieagwill operate to.
Above this level the E6S completely cuts fuel amitign (see below) to the engine.
When the engine speed drops below the RPM LimitB68 will resume normal fuel
or ignition delivery. This is known as hard limignif the RPM Limit is not needed
then set this value above the highest operatingt pdithe engine.
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RPM Limit Type:  The RPM Limit can either be a fuel cut or an fgm cut. This field
determines what form of limit will be used. Be dateusing an ignition cut on an
engine with a catalytic converter, as the unburat €an damage it.

Units: The Haltech E6S programming software can displagirpaters in either Metric or US
units.

RPM Mode: The E6S fuel and ignition maps may be arranggbiein 500 rpm increments
to 10,500 rpm, or in 1000 rpm increments to 16,000. Select the high - or low -
rpm mode here. Changing settings alters the waye®e reads the Maps, and will
change the tuning of the engine dramatically. Db ai@ange this setting once tuned
unless necessary.

Road Speed Value: This value calibrates the Road Speed reading.eSapplications in
Advanced Mode can not use the Road Speed inpgfetrigand this field will not be
displayed.

Trim Control: The optional Trim unit can be used to control oheeveral parameters. This
field selects the controlled parameter. If thereathing connected to the trim plug, the
trim will have no effect (except with boost conjrdfhe available functions are :

Fuel (Fine) +12.5% adjustment of fuel.

Fuel (Coarse) +50% adjustment of fuel.

Ignition +7 to -8 degrees adjustment of ignitiovaakce.
Ign Trailing +7 to -8° adjustment for Rotaries only

Boost Control Boost trim for Wastegate control only

Spare Input Function: The Spare input is an analogue input similarh® Trim Control
input that can be configured for one of severdtda$is function is set by this field.
The available functions are :

General 0-5 volt input; no effect on ECU operation.

Fuel (Fine) +12.5% adjustment of fuel.

Fuel (Coarse) +50% adjustment of fuel.

Ignition Trim +7 to -8 degrees adjustment of igmitiadvance.

Ign Trailing Trim +7 to -8° adjustment for Rotariesly.

Baro Sensor Barometric Pressure Sensor.

Exhaust MAP Sensor Exhaust Pressure.(does not afideCU operation)

Care must be taken when setting this field. Theudiis biased to 2.5 volts. Therefore,
if there is nothing connected to the plug, the tmwill read 2.5 volts. If one of the
trims is selected, there will be no effect. Buthé Barometric Sensor is selected, the
reading will be incorrect, and will have a largéeet on the operation of the ECU.

2nd MAP Sensor: This field is only accessible when the ExhaustmM®ensor is selected on

the Spare Input Function. It tells the software wg®&msor is being used (either 1 Bar, 2
Bar, or 3 Bar sensor) and how to calibrate theingad
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Aux. In/Out Function: The Auxiliary Input/Output on the E6S can be agufed for one of
several functions. Most of these functions relatghie configuration of the system.
The available functions are:

Disabled No effect on ECU operation.

Ignition Bypass Output - Bypass signal compatible with some
General Motors ignition systems. This function
allows the ignition system to provide the spark
at 10° BTDC at cranking speeds (below
500rpm). This aids starting.

Staging Signal Output - Logic output that indicates Staging
conditions. If Staging is selected, and the
Staged injector are firing, this signal will be
high (5 volts), otherwise it will be low (~ 0

volts).

Nos Input Input - This input is used in conjunction with the
Nos Optional Output. [16.13]

TCC Input Input - This input is used in conjunction with the
TCC Optional Output. [16.4]

Turbo Timer Input - This input is used in conjunction with the
Turbo Timer Optional Output. [16.12]

Anti-Lag Switch Input - This input is used in conjunction with the

Anti-Lag Optional Output. [16.14]

Since the Auxiliary Input/Output line can only pmrh one duty, all of the above
functions are mutually exclusive. i.e. although twrogrammable outputs exist on the
E6S, only one of the Nos, TCC and Turbo Timer maglhosen. Nonmay be used if
the line is needed for Ignition Bypass. Keep thisction in mind when deciding on
the E6S configuration you wish to run.

System Mode: This field sets the operating mode for the softwdhe software can be used

in either Basic or Advanced Mode. Most installatonill only require the Basic
Mode. To determine if you need to use the Advanoel®] see thintroduction .
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Chapter 4
Adjusting Haltech Maps

The tutorials presented in this chapter are exasnpfehow you might use the available
functions to make typical modifications to the mapisese tutorials are aimed at explaining
both why and how some typical changes might be maébdey assume that you have the
software running Online on your PC, with the EClWvpced and connected via the supplied
programming cable.

4.1 What are maps?

The injection times needed by the engine at diffesonditions is stored by the E6S in a
table of numbers called a look-up table. The E6®rdenes the engine's load and speed,
and uses these two parameters as an index toltlee This table is called the Fuel Map. For

instance, at an engine speed of 4000 rpm and kP& Q@he relevant number in the table may
be 4.35. If the engine approximates -20kPa at 4p@1Q then the computer will extract the

value of 4.35ms from the table as the base injediime. This value is then adjusted to

compensate for numerous conditions, such as tetuperar acceleration, and then the ECU
holds the injectors open for that time on the mejetction.

The Ignition Maps work in a similar way, exceptttitas the ignition advance that is stored
in the look-up table instead of the injection time.

It is possible to programme the E6S by directlyngiag the value of each number by
programming in the numerical mode, but this canekemely difficult, so the Haltech
allows you to change the numbers by manipulatiaglgics in maps presented as bar graphs.
(This is much simpler and allows you to visualise map)

Since it is difficult to interpret all the tablelmlues at once, the programming software
divides the map by engine speed into a series raof q@mges Within the range, each load
point is represented by a vertical bar. Thus, wymnview a range from the Fuel Map, you
see a bar chart of injection time versus load lidha load points in the table at that speed.

There are other tables in the E6S, such as these fos temperature corrections. They are
indexed by only one parameter, and so are not elividto ranges. These tables are also
called maps.

4.2 What is mapping the Engine?

Mapping the engine is filling the look-up tablegwihe correct values for your engine. This
Is done by adjusting the heights of the bars withenmaps. Bars may be adjusted one at a
time, or in groups. The Haltech programming sofevhas been designed to make engine
mapping as simple and intuitive as possible.
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4.3 Using the Software

In order to make the software easy to use, thergnogpe presents you with a menus bar at
the top of the display. The menu bar is accessedigih simple combinations of key strokes.

Once the appropriate menu has been accessed aesub-appears giving choices on

available page heading. To increase efficiencyethealso a number of hot-keys that allow

you movement between pages without accessing the e

4.4 Accessing the fuel maps

Pressin will take you to the Maps Menu. From the Sub-mehaose the fuel maps
option. By using the cursor keys to move the hglitlibar or pressing the underlined letter

of the option required in the cad. This will produce a further sub-menu that willoa
you to choose a range to be viewed.

4.4.1 Fuel Setup

The Fuel Setup works in an identical way to thentdieation. It's fields are different and
relate to the way the fuel is delivered to the pagiEnter the Fuel Setup by pressing

and then by pressifal key. The fields in the Fuel Setup are:

Ign / By: Ignition Divide By is the number of ignition pulsésat will be counted until the
next injection pulse. For almost all multipoint ®rss, injection should occur once per
revolution and so Ignition Divide By should be setalf the number of cylinders. If
the system is operating in Batch Fire or Sequent@de, or is a rotary, then a value of
1 is suggested.

Decel Cut-Off: A common fuel saving feature in original equipmeatputers is a fuel cut-
off on deceleration. This will cut fuel delivery tbe engine while coasting down hills
with closed throttle. This feature can be enabledisabled on the EGS. It is better,
when first tuning, to disable this function.

Injection Mode: Depending on the jumper settingsAgfpendix C Injector Impedancethe
E6S splits its four/eight injector driver outputsta two banks. INJ1 and INJ2
comprise the first bank. INJ3 and INJ4 form Bankeler to the wiring diagram at the
back of this manual.) In Basic Mode, Fuel can hected in three different modes.

Multipoint injection fires all the injectors together. Thestlhe most common setup and
will normally be used on engines with multipoinigction manifolds (one injector per
cylinder).

Batch-fire injection is usually used in throttle body or nmbo rotary setups and fires
the two banks of injectors alternately. On eightl awelve injector fuel rails, with
high-flow injectors, this may also help reduce fpetssure oscillations caused by all
injectors pulsing together.

Stagedinjection is usually used on high boost turbo eegi Injector Bank 1 fires all
the time, just as in a multipoint setup. Beyoneal®ost pressure, the second bank of
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injectors is enabled. These "staged" injectorsramenally upstream of the primary
injectors, adding to their fuel flow. The point ahich the E6S switches in the
secondary injectors is set via the Staging Bar Nemfield. Staging permits high fuel-
flow capability, but maintains accuracy and con#aility at light load and idle. See
Appendix D [D.3] for more details on staging.

In Advanced ModeSequentiallnjection can also be selected. This option is aot
straight forward setup. It requires more outputsft@l then normally used. Before
selecting this option carefully read the sectiorsequential injection idppendix B -
The Advanced Features.

Staging Bar Number: This field sets the point at which the stagedatgrs are enabled. See
Appendix D [D.3] for more details on staging. Ifetinjection mode is not "Staged
Injection” then this field will not affect injectio

Zero Throttle Map: This feature allows the user to adjust a spdaell map that is used
only when the throttle is closed. This can alloweay quick and simple adjustment of
the idle fuel settings on engines with difficultadcharacteristics. This option can be
disabled if not required.

Full Throttle Map: This feature allows the user to adjust a spdégeimap that is used only
when the throttle is wide open on normally aspaatagines. With some manifold and
or throttle designs, pressures in the manifold reach close to atmospheric pressure
before full throttle is applied. This effect cankeauning difficult around full throttle.
This map allows the full load settings to be easdy without interfering with lighter
load settings. The throttle position at which thiap is used is set by the Full Throttle
Threshold field.

Full Throttle Threshold: See the Full Throttle Map field above for infoima on this field.
This field can be set between 70 and 100.

Barometric Lock: If you wish to lock the barometric value thattered by the ECU to a set
value and overide the start-up barometric corracegmable this option.

Barometric Pressure Lock at (mBars): Allows you to set the barometric value to
which the ECU corrections will be locked. Defadtli013mBars ( = 1 Atmosphere @ sea
level)

See Chapter Engine Identification for information on how to adjust these parameters.

Once you have set up the fuel delivery via the Bglp, you can view the Fuel Maps. Press

then(] to view the Fuel Sub-Menu. Then chose the rangewish to view by using
the function keys. While in the Fuel map, each eangn be accessed by pressing the

[P  andl] keys to move to the next, previous range and jtov@particular range.
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To view the map at the 3000 rpm range, p@sWhen in the Fuel Maps sub-menu your
display should look like this:
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ENGIHE DATA {c>» IHUENT 1988-97
Engine Epeed 3140 1§ an H Injection Tine 3.744 | n3 |
HManifold_ Pressure 23 i kPa i Duty Cycle = HEs H
Coolant Temperature 85 i ol Adwvance 15 °BTDC:
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Air Temnperature 66 i ol - 02 Loop . 0.2 1 XA 3
Battery Uoltage 12.9 Uolts!: Road Epeed =9 1 k?h H
Hixture Trin +0.0 1 X4 1 Epare ASD +0.02 WUolts!

Values from this bar chart would be used whenelier éngine speed falls in the range
between 2750 and 3250 rpm (or, if in high-rpm mdmyween 2500 and 3500 rpm).

In the top left is the range number and the spaede to which it corresponds. The bar chart
shows injection time (up to 16ms) against the lpadameter, either throttle position or
manifold pressure. The axes are scaled approgridteim the information in the
Identification Page. Across the bottom of the secraee the engine data parameters. The
Range, Bar number and Height (HGT) of the bar baitygsted is shown on the right hand
side of the screen.

4.4.2 Adjusting Bar Height In The Map

The height of the Bars in the map can be readilysded by using the up and down arrows

keys, and the PgUp and PgDn k ). See the command summary at the end of this
section for a full list of key functions. The bdwat is highlighted on the computer screen
indicates the bar that you are currently adjustirggchange the highlighted bar, use the left

and right arrow keys@ ).

Try pressing the Up arro) once. Notice that the outlined bar gets talleowNtry

pressing the Down arrov@) once. You are now changing the fuel delivery@Ga@rpm at
the load shown for the bar you have selected. Make you move the bar back to its
original height once you have tried adjusting iasonot to destroy the map you have loaded.
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Now try using théz] key. The outlined bar should jump up 0.096 mSth&sbar gets taller,
the fuel delivery is increased and the engine ricked at that speed and load. Now press

the[= key and the highlighted bar should move down 01086

Note that the fuel delivery for the outlined basi®wn in the bottom corner of the display.
Note also that the injection time does not necdgsaatch the bar height as the injection
time is the_actuainjection time after various corrections have takéace. Also, the arrow
indicates the bar (i.e. number) currently beingeased by the engine. If the arrow was not
over the highlighted bar this would also cause lthe height and injection time to be
different as the bar height is the height of thell®ng adjusted, not necessarily the value of
the bar currently being accessed by the engineu3iryg the Control key and the Page Up

key togethe,to move the bar up by 2mS. Move the Bar back dbyvusin.

The changes you made took effect the instant yessed the keys. You do not have to do
anything else to save these changes.

4.5 How To Quit

To return to the Fuel Map Menu from any of the rdiplay pages pre§&][F].Or through
the menus at the top of the display. Pres keys simultaneously at any page or
map will allow you to exit the Haltech program amidl return you to MS-DOS. You should
always exit the program before switching off yoamputer.

4.6 Accessing the Ignition Maps

Pressind2JM™] from any page will take you to the Maps Menu. Frioene you choosE]

for the Ignition maps. Or you can access the ignithaps directly throud@ from any
other application.

4.6.1 Ignition Setup

The Ignition Setup works in an identical way to ttentification. Its fields are different and
relate to the way the ignition advance is deterchifog the engine. Enter the Ignition Setup

by pressin then(. The fields in the Ignition Setup for Basic Mode:a

Trigger Degrees : This field tells the ECU where to expect the Ma@ingger to occur. This
field is very important for the correct operatiohtbe ignition. If it is incorrect, the
spark advance will also be incorrect, which cowddd to engine damage. The ECU
needs to receive an input trigger at a fixed engingle Before Top Dead Center
(BTDC) for each spark. This trigger may be set leetwv60° and 100° BTDC. See
Chapter 5 [5.2-3] for detail on how to check threitig and this field.

Lock Timing at 10 Degrees: This field is used for testing the trigger inplitallows the

timing to be locked at ten degrees regardless efetgine speed and ignores the
ignition map settings. This feature is further dssed imMppendix E
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Trigger Edge : This field determines whether the EGS is to ®iggn a rising or a falling
edge. Refer td\ppendix E - Trigger Interface for details on how to determine this
setting. If a Reluctor Adapter is being used, tiakl should be set to Falling.

Output Type: This field is used to determine how the ignitiartput signal is to be defined.
Constant Dutyshould only be used with the_Haltech Ignition Modie or other
“intelligent” igniters and special aftermarket ®ysis that perform dwell control.
Constant Charge may be selected if the igniter operates simplyaaswitch (ie a
“dumb” igniter) and requires a dwell signal.

Coil Charge Time: Only required if Constant Charge selected as Quigpe. This is the
time require to charge the coil fully, or until tihgniter's current limit is reached,
typically 4-5 ms. Refer to Appendix E for additibmaformation.

Output Edge: The Output Edge should be falling with a 30% skwitvhen using a Haltech
igniter as supplied with the E6S kit (This is thefalilt setting). If you are using any

other igniter, refer to Appendix E [E.4] for detaibn how to set this field for the
igniter used.

In Advanced Mode, several other fields are ava@aBlome of them are fairly complex and
should not be changed unless you are totally famulith their operation. Consufppendix

B - The Advanced Featuresto familiarise yourself with their functions. Thdvanced
Mode fields are :

Trigger Type : There are three settings for this field :

The Standardtrigger sends one trigger to the ECU for eachkspaent. On a V8, for
instance, there are 4 firing strokes for each reiah and, therefore, the E6S would be
expecting 4 triggers each revolution. These triggdrould occur between 60 - 100°
BTDC (as described under Trigger Degrees above)candbe generated by either a
crank angle sensor or cam angle sensor in a digrib
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A Multitooth trigger has multiple triggers for each ignitioreat. The number of teeth
must be a multiple of the number of cylinders. Fstance, on a V8 for each engine
cycle (2 revolutions) you would expect there taBhéa6, 24, 32 etc. The ECU needs to
know if this is the type of trigger being used tseetoo many sparks and fuel pulses
will be delivered. A multitooth trigger also regesra Synchronisation Event (usually a
Home Trigger) to give the ECU a reference to itsifian. For more information on
Synchronisation Events consult Appendix E [E.3]r Raultitooth triggers, consult
Appendix B - The Advanced Features

A variation on the multitooth trigger is thdotronic trigger. This setting is designed
to be compatible with the trigger wheel used fos@&@o Motronic controlled engines.
These wheels have 58 teeth with a two tooth gap @O teeth positions, with 2
missing). The missing teeth perform the task ofsyrechronisation event, eliminating
the need for a Home Trigger. ConsAjpipendix B - The Advanced Featureg4B.4]
for more information.

Number of Teeth : This field is only available for the Multitooth dnMotronic trigger
settings. It is the number of ‘effective’ teeth pamrevolution (2 crank revolutions).
‘Effective’ teeth means to include missing teeththe case of the Motronic trigger,
the 2 missing teeth are counted, giving 120 teetlcam revolution.

Tooth Offset : This is the number of teeth from the synchromsatvent to the trigger
angle. (For a more involved definition, cons#{ppendix B - The Advanced
Features[B.4]).

Home Edge : Similar to the Trigger Edge field, this field denines the edge for the Home
signal. If a Reluctor Adapter is being used, tregdfshould be set to Falling.

Spark Mode : The E6S can have multiple ignition outputs. Tie&l indicates if more than
one ignition output is required. S&ppendix B - The Advanced FeaturegB.4] for
more information. The available settings are :

Distributor - This is for a single distributor, single coilnigon system. A slight
variation is the twin spark per cylinder enginesjch use two coils and either one or
two distributors, but fire the sparks together.

Twin Distributor - Some V8 and V12 engines use two distributorg, @m each bank.
Each distributor has its own colil, and they firealately.

Direct Fire -Direct Fire systems do not use a spark distribiach spark plug is fired
from its own coil, or (more often than not) companicylinders are fired together
using twin tower coils Consulippendix B - The Advanced Featuredor details on
the requirements for Direct Fire.

Coils on 4 Cyl Motor : It is possible to Direct Fire a 4 cylinder engimgh either two coils

firing waste spark or 4 coils without waste spdarfis field tells the ECU to use either
2 ignition outputs or 4. (Consuppendix B - The Advanced Featuregor details)
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Engine Type : Two engine types are selectable through thisl fi€¢tiston andRotary. This
field should be set according the to engine typeam@ using. Rotary must be selected
for the E6S to generate trailing spark ignitiomsilg.

The Ignition Map is adjusted in a similar way te thuel Map. The keystrokes are the same,
except that one increment is one whole degree advan retard. The best way to
initially set up the Ignition Map is to use the taby Maps, and then return to the
Ignition Map later if the ignition curve needs miachtion. Ignition Library Maps are
explained in Chapter 5 [5.4], Starting the Engine.

An example of an ignition range for a turbochargadine could look like this :

F?JE Haps. Sftu Options - OHLINE HMODE
h opyr 19 c
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RANGE Y BaAaR Z20
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4.7 Time Saving Functions

The following list of commands can be used whenglergraphs for most of the maps are
being displayed by the Haltech programming software

Note: When two keys are displayed together, sud*d®], this means that the second key
must be pressed while the first key is held dowrthis case, thiesd key would be held down
while theR] key is pressed.

4.7.1 Current Location -[=J

Pressingﬂ@ will take you to the range at which the engineuisning, and highlight the bar
that is currently being used. This bar is easignitfied by an arrow directly above it pointing
down. As the engine speed and load changes, tbes anoves with it. The Home key is
useful for finding the engine's operation pointyweuickly.

4.7.2 All Ranges

Across the ranges, the curve of the fuel map dadschange greatly. Usually the shape
remains much the same, and the height changesdaugdo the volumetric efficiency of the
engine. In order for all the fuel ranges to inltidbe set up quickly, the Haltech E6S system

allows you to programme all rpm ranges simultangowgh the same data2J[®] turnsAll
Ranges on, and the words All Ranges appears under tie tit

When theAll Ranges function is active, a bar adjusted on one grapgtosed to the same bar

on all the ranges. If you use this option, you senthe shape of the map at any range, and all
other ranges will be identical at every bar yowathd. This feature enables all graphs to be
given an initial shape that should run the engafleeit rather roughly. Once you have used the

All Ranges option for a starting point, pre once more to exit thall Ranges option
and tailor each map individually.

This option is only available on the Base Fuel lymition Maps.

4.7.3 Selecting Groups of Bars

Groups of adjacent bars may be highlighted andséefjutogether.

Hold while using the left or right arrow ke;@ , and you will highlight a group of
bars. This group will now act in unison when insieg or decreasing the height of the Bars.

To de-select the highlighted Bars uselttd and arrow keys together.
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4.7 .4 Percentage Change&al[?]

Using this function will prompt you to enter a pemtage change to the selected bars. An entry
of "20" will increase each bar by 20%, while anremf "-15" will decrease the bars by 15%.
This change only affects the highlighted bar(s).

4.7.5 Linearise

When a group of bars is selected (more than tg finction can be used to set the values
between the end points. Highlight the bars betwe®noad points that are known to be

correct and pre. The programming software will automatically adjab the bars
between the two end points to form a straight lirtes feature facilitates fast programming
and the smoothing of maps.

4.7.6 Numeric Mode

This will take you into numerical mode, displayitite map as a spreadsheet. This mode is
available if wanted, but graphical mapping is rentended as it is much easier to use. To exit

from Numeric Mode and go back to using the mapsstied=] key.

4.7.7 Bar Increments

The Up and Down arrows, , normally change the bar height in the maps byea p
determined amount, usually the smallest possildeement. PgUp and PgDn change the bars
also by a pre-determined amount. These incremehés alue of the keystroke) can be

changed by the usdrA 1] wil bring you to a screen where the incrementsrikelves can
be changed.

Normally, the bars are altered by adding or subitrga@ fixed amount. The adjustment keys
may instead apply a percentage change on eachrdadey on the Bar Increment
Screen will switch to percentage increme will return you to fixed increments.

will space out increments evenly between the Up/iD@\rrows field and the Citrl
PgUp/PgDn field.

4.7.8 Help Function

A simple help screen can be pulled up at any timprbssin. All key commands are
summarised and listed here.
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4.8 Duty Cycles

Fuel delivery is obtained by pulsing the inject@gnchronised with the engine speed,
allowing fuel to flow during the period that thgeaantor is open. The time whilst open is called
the injector pulsewidth. As rpm increases it isquiole for pulsewidths to overlap so that the
injectors are effectively switched completely ohisTis referred to as 100% duty cycle.

When 100% duty cycle is reached the fuel flow frtha injectors has reached its maximum.
Increasing revs brings with it the danger of anieadean out. LEANING OUT AN ENGINE
WILL CAUSE DAMAGE TO THE ENGINE IN MOST CASES.

The tables and graph below show the point at wttiehinjectors will reach 100% duty cycle.
Care should be taken that the engine cannot rev albe the point when 100% duty cycle

is reached as there is a danger that damage will lmaused to the engindt is not common

for this to happen but the potential for damageeuriiese circumstances is strong so care
should be taken to check this factor.

Maximum Injection Time (in milliseconds[ms]) =

(120,000 x_lgnDivideBy)
(Rpm x No. Cylinders)

eg. Maximum injection time for a four cylinder, @n/by 2 red-lining at 6000 RPM is
(120,000 x 2)/(6000 x 4) =10,

so the absolute maximum injection time at 6000 R#tMhis engine is 10 ms. If the injection

time needs to be greater than this, then your $ystem cannot meet the demands of the

engine. You will need to increase the fuel supblyincreasing injector size, fuel pressure, or

adding extra injectors. Refer to Appendix D forailston how to increase fuel supply. As a

general rule of thumb, injectors should not rundmely85% duty cycle.

MAX INJECTOR PULSEWIDTH VS. RPM
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Injector Duty Cycle appears on the Engine Data Rangkon Datalogs for you to monitor the
approach to maximum fuel flow.

MAXIMUM INJECTOR PULSE WIDTH
VERSUS ENGINE SPEED

SPEED 1 Inj/ Rev 11nj/2 Rev
(rom) (ms) (ms)
1000 60.00 120.00
1500 40.00 80.00
2000 30.00 60.00
2500 24.00 48.00
3000 20.00 40.00
3500 17.14 34.29
4000 15.00 30.00
4500 13.33 26.67
5000 12.00 24.00
5500 10.91 21.82
6000 10.00 20.00
6500 9.23 18.46
7000 8.57 17.14
7500 8.00 16.00
8000 7.50 15.00
8500 7.06 14.12
9000 6.67 13.33
9500 6.32 12.63
10000 6.00 12.00
10500 5.71 11.43
11000 5.45 10.91
11500 5.22 10.43
12000 5.00 10.00
12500 4.80 9.60
13000 4.62 9.23
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4.9 Command Summary for Maps

a[crn

B
El_%é‘

EDE

EE)

=)

]z,

o0
(=&

HEE

H

Tab

move left/right highlighted bar(s)
increase/decrease highlighted bar(s)

increase/decrease highlighted bar(s)

increase/decrease highlighted bar(s)

increase/decrease highlighted bar(s)

select (highlight) next bar

de-select end bar

enter Percentage change to highlighted bars
Linearise between end points of highlightedsbar
bring up Help screen

set Increments

enter Numeric mode

toggle All Ranges mode

move to Next range
move to Previous range

jump to range of value entered

go to current engine range/bar

switches option in setup pages
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Chapter 5
Starting the Engine

There are a few things that need to be done b#ierengine should be started. Make sure that
the ECU is powered (ignition on) and the Halteclftv#are is Online. Go to the Engine Data
Page to check that the ECU is communicating prgpemd that the sensors are reading
correctly. Check again that the Identification, theel Setup and the Ignition Setup are all set
correctly. In particular, check the No. Cylinddign Div/By, Load Sensor and Injection Mode
parameters. If any of these are incorrect, the nengnay run, but proper tuning will be
impossible.

5.1 Calibrating the Throttle Position Sensor

The throttle sensor must be calibrated so thaEte) knows the start and stop positions of
the sensor. Set the idle throttle opening usingdleeadjust screw. If the required opening for
idle is not known, make an estimate but keep indntirat this may be the reason for poor idle
later on, and further adjustment may be neededo&ththe "calibrate throttle” option from
the options menu and follow the instructions ongteeen.

5.2 Checking the trigger

It is a good idea to check that the E6S is recgiamneliable trigger signal. Remove the 20A
fuse from the fuse block. This will prevent thelfpamp from running and the engine from

starting. The engine should then be cranked oveaherstarter and the rpm displayed on the
engine data page should read about 100 to 300 Ifghe engine speed is zero or is erratic
then refer to the section in Chapter 1 [1.3.14ardong trigger setup. If the trigger is operating
correctly then replace the 20A fuel pump fuse.

5.3 Checking the Base Timing

The E6S uses a timing reference taken from eitiercam angle sensor or flywheel sensor.
This give the E6S the reference on which to pasisilb ignition timing. If the timing is wrong
then the E6S cannot function correctly. To enshia¢ this base timing is set correctly the E6S
has alIMING CHECK FLAG

When the Timing Check Flag is set, the ignitionitignis forced to 10° Before Top Dead
Center (BTDC). This is regardless of whatever ignitiming Maps are currently in the EGS.

To enable this flag, pre from the Sub-Menu select the Ignition Setup. Using
arrow keys move to the Timing Lock option. If itads Timing Check On, the flag is
enabled. If it read9iming Check Off, then the flag is disabled. The flag is toggled by
pressin. If the Timing Check is on, the ECU will lock thiening to where it believes 10°
advance to be.

To check the base timing you should now start thgine with the Timing Check on. The

engine should now start and run although with drd§ of ignition advance the idle speed
may be lower than usual.
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If the engine does not stattmay be because the fuel requirements are gbt.rif this is the
case, it is suggested that you remove the 20Amg fasthe fuel pump and do the timing
check while cranking. This will require two peopleone to crank the engine and one to
operate the timing light. It can be difficult toedk the timing accurately at cranking speeds.
Removing the spark plugs will help the engine ttate® at an even speed. Once you have
checked the timing at crank, leave the Timing Chackskip the next section on loading an
Ignition Library Map and go to the section on Deatgring Engine Fuel Needs. Once you have
the engine starting and idling, return to this megtcheck the timing again, and then load the
Library Map.

Use an ignition timing light to check that the igom timing is set to 10° BTDC. See the
workshop manual for your engine for details on &ireg ignition timing and the use of a
timing light.

The timing should be locked at 10° BTDC. If it istrthen the angle at which the ECU is
being triggered is not the same as the angle imtigger Degreesfield in the Ignition Setup.

If the timing is miles out, go back and check &k tangles again. If you have guessed the
trigger angle, try and calculate it properly. Rerbemthat the angle is in crank degrees, not
distributor degrees. Also make sure the triggeresdge correct. These can have a very large
affect on the trigger angle.

If the angle is a little out, it is just a mattdradigning up the actual trigger angle with the
angle in theTrigger Degreesfield. There are a few ways to do this :

If the timing reference is taken from a distribyttiren you may be able to rotate it while
using the timing light until the engine is at 107BC. Be wary about adjusting the base
timing in this manner by any more than a few degji@eit can upset the rotor phasing.
For details on rotor phasing, see Appendix F.

If the reference is taken from a cam angle sersmach( as in a distributorless direct fire
engine), then if it is possible, rotate the sensbile using the timing light until the
engine is at 10° BTDC. With a cam angle sensoretieeno need to worry about rotor
phasing.

The last method is to change thagger Degreesfield in the Ignition Setup. (See the
previous Chapter for details on how to changefibld). If you are using a crank angle
sensor then this is the easiest way to adjust élse bming. The Trigger Degrees field
tells the ECU where the trigger is occurring. Otiee ECU receives this trigger, it
calculates how many engine degrees to delay uritds to fire the spark. For example,
if the trigger is at 70° BTDC, and the Timing Cheslon, the ECU will delay 60° and
then fire the spark at 10° BTDC. If however, thgger was actually at 80° BTDC, but
the Trigger Degrees had a value of 70, the ECU avstill delay the 60° and the engine
would fire at 20° BTDC. Changing the value of theg@er Degrees field to 80 would
increase the delay from 60° to 70°, and the engioield now fire at 10° BTDC. When
adjusting the parameter, do so in small steps5say 10 degrees at a time. This will
allow you to check that you are moving in the righection.
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You must now ensure that the timing does not mevéha engine speed changes. Give the
engine a few quick revs while using the timing tigh check that the ignition timing stays at
10° BTDC. If the base timing is locked at 10° BT&@d does not change with engine speed
then you are ready to load an Ignition Timing Map &lear the Timing Check Flag.

If the ignition does change with engine speed thesee the Troubleshooting procedure in
Appendix A

5.4 Loading an Ignition Library Map

The E6S has an effective and time saving methogr@jramming the ignition curve using
Library Maps. Each ignition timing Map in the libbyais slightly different. By becoming
familiar with the library you should be able toesgtlan ignition timing Map that will suit your
engine. Each ignition timing Map in the libraryascessed by a different name. The name
reflects the characteristics of the Map. Names lbanup to eight alphabetic or numeric
characters in length. The ignition timing libraryapk use these eight characters as shown,
where the first character is always a number.

Ec: IGHITIONM LIBRARY HAP:
15A38D 10

Boost Retard (Turbo . Supercharged onlyl
Light load adwvance.

A =0, B =3, C =6 .... H=221
Full Load ignition adwvance.

RPHM for full ignition adwvance.
A = 1500 RFPH C = 2500 RFPH E
B = 2000 RPH D,E,F,G,H,I .. J
Ignition Timing at idle.

3900 RFPH
&000 RPHM

Enter the HAP Hane you wish to create !

. The first two characters in the ignition timing Mapme specify the ignition timing to
be used at idle. The example Map name shown hdsdrees of advance at idle.

. The third character in the ignition timing Map rarspecifies the Rpm at which
maximum advance occurs (i.e.. how quickly advar@nges with engine speed). This
character is a letter of the alphabet. Option Afodsadvance in by 1500 Rpm. Option
B has full advance in by 2000 Rpm. Option C at 2%@0. up to J for 6000 Rpm.

. The fourth and fifth characters in the ignitiomiing Map name specifies the maximum

advance at atmospheric pressure. Cruise or ligid Edvance is added to this value,
while retard on boost for turbocharged or supegd@dengines is subtracted from it.
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. The sixth character in the ignition timing Map reaspecifies the extra ignition advance
to use at light loads such as highway cruise. Ehesguivalent to the vacuum advance
on a distributor. If this character is A, therents extra advance under light load. Each
successive letter of the alphabet after A addsdgse@s of ignition advance to the full
load advance under light load, up to the lette(HH= 21°)

. If the engine is turbocharged or supercharged thenseventh and eighth characters
specify the ignition retard the engine is to gelemboost. This value is subtracted from
the atmospheric pressure advance value. If thenengs not turbocharged or
supercharged, then leave the name only six chasaotéength.

A description of each parameter is displayed orlLtheary Maps page to save you referring to
this manual.

As mentioned above, it is suggested that the tilbeghecked before starting the engine. If
the ECU successfully locks the timing at 10° then ghould load a library map that will get
the engine started. Try be conservative : you shoat be looking to gain the last few percent
in performance immediately. If you know the factesttings for idle, vacuum and full load
advance for your engine you can use those valulesitban extremely effective Library Map.

5.5 Determining Engine Fuel Needs

You should now be ready to start the engine. A gage, you should not be using the Zero
Throttle Map. Check that it is disabled in the F8etup. Go to the Fuel maps and display the
0 rpm range. During cranking, the pointer will appacross this page, until the engine speed

picks up and lifts into the 500 and 1000 rpm rangess thé] key to jump to the current
load point immediately.

If you are using manifold pressure as the load@eitise engine will be close to atmospheric
pressure during cranking. If you are using thragpibsition, then the E6S will be using bar 1
while cranking and idling. Once the engine is tynga should not need to apply any throttle
to get the engine to fire. When cranking the engrm&ch for the indicator arrow over the bars.
This will tell you what bar the E6S is using to adhte the fuel. The bars that the arrow
indicates are the Bars that will need to be adfusigget the engine to run.

If the engine is not firing at all, check that dp& available. Also check that the spark plugs
are clean and are not wet. It is unwise to crankherstarter motor for extended periods. The
engine should fire and run within the first few @eds of cranking.

If the engine misfires and blows black smoke thenrixture is rich and the bars need to be

lowered. If the engine will not fire or fires buillanot continue to run then the mixture could
be lean and the bars need to be increased.
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5.5.1 Tuning for Idle

The idle mixture is very sensitive to correct baight. Idle injection times are usually around
1.5 to 2.5 mS. If the injection time at idle is rhuower than this, it may become difficult to
set accurate idle and cruise air:fuel ratios.

If the engine is hunting at idle, then the maprisbably too lean, particularly at the 500 rpm
point. Watch the movement of the map arrow cangfdlihe map arrow should remain stable
while the engine is idling. If the arrow is moviegcessively in a MAP based system, then it
may be necessary to use the Zero Throttle Map.

Remember that the E6S interpolates against bothamminoad. If the engine is idling at 800
rpm, then the injection time is computed as 60%hefvalue from the 1000 rpm range, and
40% of the value from the 500 rpm range, so batlgea would have to be adjusted to get the
correct mixture. Similarly, if the idle mixture isacting poorly to changes of the bar indicated
by the map pointer, then try adjusting the adjadests. Wait for the engine to heat to
operating temperature before performing furthengea to maps.

5.5.2 Tuning with No Load

Using the throttle only, increase the engine sgeekd00 rpm. If the engine is at exactly 1000
rpm then only that range needs to be adjusted.sAfiju the crispest engine response. Engines
will usually idle rich, then head towards stoichetnic mixture at higher speeds. Repeat for
1500, 2000, 2500, 3000 etc. The engine should rtaw and fast-idle evenly. You should
also have the engine running at operating temprerdttefore going further. Go to the Engine
Data Page at this point and check all the sengmutsnare reading correctly, and that the
temperatures have stabilised before continuing.

While free-revving at higher engine speeds, chaekEngine Rpm reading on the computer.
If it becomes erratic, or fails to follow the adt@sagine speed correctly, check the section in
Chapter 1 on setting the trigger. Also make sua¢ tie information in the Identification and
Setups is correct.

5.5.3 Loading the Engine.

Once the engine has been tuned properly for nodoaditions it is possible to begin loading
the engine. The best method of applying load tcetigine is using a dynamometer. However,
if access to a dyno is not possible the enginebeatnined on the road.
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5.5.4 On the Dyno

Whether the vehicle is on a chassis dyno, or tlggnenon an engine dyno, the principles of
programming the Haltech E6S are the same. Takertgige rpm up to 1000 and apply partial
load and adjust the 1000 rpm range. Return thenenii idle and on the 1000 rpm range
adjust the bars to draw a straight line from tHe fbint through the part load setting tested.
Continue, adding more load, up to the full loadtisgs. This should be a fairly good
approximation to the required curve. Repeat thrstiie@ 1500 range, 2000, 2500 etc. The
engine should be fairly drivable at this point.

Full load tuning should be approached with cautiamengine at full load that is too lean may
begin to detonate and destroy pistons and crantsstizdfore loading the engine, increase the
heights of the right-most bars so that they arddrighan the line projected by drawing a
straight line from the idle and free-rev settingsl dhrough the part-load setting®un the
map rich, and lean it to the correct mixtures. Do ot run the map lean and attempt to
enrich to the correct mixtures.

5.5.5 On the Road

Tuning on the road is similar to tuning on the dywoaeter, but with hills, acceleration, gear-
ratios and brakes providing the necessary retarfirge. Although it is harder to maintain
constant load and speed, it is still possible ®the same procedure used on the dyno. It will
be necessary to have one person drive while andtes the tuning.

Load the engine by selecting an appropriate gedregther driving up a constant grade hill,
applying the brake or handbrak8e very careful using the brake to load the enginél'he
brakes can get very hot and suffer from brake fad€reduced braking capability) and the
cars handling may become unstable. All road testinghould be done at low speed.

5.5.6 Fine Tuning the Engine

When fine tuning the engine for the road, the sameiples apply to all engines. Under full
load at all rpm the fuel mixture should be rich. @m turbo cars an air to fuel ratio of around
12.5:1 to 13.5:1 is usually best (high performaha®o vehicles may go as low as 10.5).
When cruising (light to medium load) the mixtureoshd be as close to stoichiometric (best
mixture) as possible and decelerating conditiong all@w the engine to be run lean to save
fuel. This will result in a particular shape foetmap. A typical map is shown adjacent. The
absolute values will vary greatly, but the shapsusdhbe similar.

Note: All maps for all engines should be smoothmap with a "lumpy” curve is most likely

wrong. If, when you have finished tuning, the magesl have lumps in it, try to make it
visually smooth.
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SECTION TWO
Other Adjustable Features

Chapter 6
Throttle Effects

6.1 Throttle Response

Where the procedures described in the previousteh#@ymne for constant load running, the
functions outlined in this section will improve ttieottle response of your engine.

The manifold pressure sensor used with the E6®&ng fast. It can respond much faster than
is required to track any sudden changes in loagoon engine. The manifold pressure seen at
the sensor input does not change as quickly, duéy pa the length of the connecting pipe.
This can be improved by keeping the length of vatinose between the inlet manifold and
the pressure sensor as short as possible. Eververighshort vacuum hose lengths there may
still be a lag between a transient pressure octand the pressure reaching the sensor.

Further, when the throttle is cracked open, thedesndchange in pressure forces fuel out of
atomisation and onto the manifold walls, so it§dd enter the combustion chamber properly
atomised, and the engine hesitates. This can bected by adjustment of the Throttle Pump
parameters.

To overcome any lean out during sudden throttleentant, the Haltech system uses a throttle
accelerator pump function. This function deliverstr@ fuel during sudden throttle
movements. The Throttle Pump is accessed frorktileé Maps and Setup Menu

Six single bars will appear on the screen. The lhas on the left are used below 1500 rpm.
The two bars in the middle operate between 15003800 rpm and the two bars on the right
are used above 3000 rpm. These bars set the ambertra fuel that will be added to the
current fuel value during a sudden change in tlerofthis extra fuel is added progressively as
the throttle movement continues.

The increase bars determine how much extra fuetétiggne gets when you open the throttle.
Once the throttle movement stops the extra fualevalecays at a rate set by the sustain bars.
This feature is used to allow the engine to catphtauthe transient that has occurred and,
consequently, its value will be dependent on méshifiesign.
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The heights of the increase bars and the sustasnaba adjusted using the same keys that are
used for adjusting the fuel curve bars. The lett aght arrow keys allow you to move from
one bar to the next.

The throttle pump values should be set up afterftieé and maps are correctly tuned for
steady load running. Attempting to smooth out eagmansients before the fuel maps have
been optimised for steady state running may beamn@using. The six throttle response bars
should be adjusted by trial and error to give optimthrottle response in each rev range.
Generally, you may not need much above 3000 rprhcould expect much higher values
below 1500 rpm.

Note that throttle response can also be affectgabloy manifold design. If you have designed
your own inlet manifold you may find that althoutte engine runs well at steady load it leans
out if the throttle is opened suddenly. This witcar if the fuel injectors are poorly positioned

and the fuel is wetting down the walls of the intenifold rather than remaining as a mist.

The final parameter on the Throttle Pump page ésGbolant Factor. Generally, when the
engine is cold, accelerator pump values need tantreased slightly. The E6S therefore
applies a coolant correction to the throttle pumthe same way as it does to the base map.

The Coolant Factor may be set with values from 8.t8etting it to O will negate all coolant
correction to the throttle pump. The default setfior this parameter is 0.5.

6.2 Zero Throttle Map

One problem that often occurs with performance megiis rough idling. The manifold
design, cam characteristics, etc. can cause ifistabithe air flow. This makes fuel metering
difficult. In particular, the Map sensor often camt correctly read the manifold pressure, as it
is either non existent, weak, or pulsing too muohmany cases though, once the engine has
some speed, the manifold pressure signal is useable

The best method of mapping the engine is usingrtaeifold pressure as the load. If in this
configuration idling is causing a problem, the Z@iwrottle Map should be tried. This Map
maps the fuel delivery at zero throttle below 28@®. There are a few requirements that need
to be met before you can use this Map. Firstlyrybrottle position sensor must be calibrated
properly. Secondly, the Map relies on there beirgpmsistent air flow at zero throttle for a
given engine speed. That means that devices sudleagpeed motors that vary the air flow at
zero throttle will not allow the Zero Throttle M&p operate correctly.
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6.3 Full Throttle Map

The manifold and throttle body design can also egu®blems tuning at full throttle on
normally aspirated engines. In some cases, the folnpressure can reach close to
atmospheric pressure before full throttle is redcfidnis means that bars close to the full load
bar on the Fuel Maps can interfere with the fuiddar due to the interpolation between the
two bars.

If you are experiencing difficulties maintainingr ai fuel ratio at full throttle, it may be
necessary to use the Full Throttle Map to set tifigHrottle mixtures. The Full Throttle Map
is activated above the value set in the Full Theothreshold in the Fuel Setup, and has one
programmable bar every 500 rpm up to 16000 rpm.
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Chapter 7
Cold Starting and Running

The Haltech E6S has four features to modify fudlvdey and ignition timing to aid in
starting and running a cold engine. The Cold Searne map gives a cold engine an initial
burst of fuel just as the engine begins crankinge Toolant Correction Map modifies the
normal fuel injection until the engine reaches nalrmperating temperatures. The Ignition
Cranking Map set the crank advance for differendlaat temperatures. And finally, the
Ignition Coolant Map modifies the ignition advanftrem the Ignition Map for different
coolant temperatures.

7.1 Cold Cranking

At cold crank the air speed at the inlet manifaddvery low. As a result a lot of fuel that
would normally travel in the air, sticks to the nfald walls and doesn't enter the engine. The
cylinder chamber temperatures are also low whielddeto poor combustion. To overcome
these inefficiencies, it is necessary to primeedhgine with a long pulse of the injectors at the
start of cranking to ensure that the engine hasgméuel in the cylinder to fire.

The E6S provides a cold start fuel prime that imstdble at all engine temperatures. This
allows the duration of the prime pulse to be opdeuli for cold cranking under a wide variety
of conditions. Access the Cold Start Prime funcfrem the Fuel Maps and Setup Menu.

The cold prime map specifies an injection time dase engine coolant temperature. The
height of the bars define the actual duration that injectors are open. A typical map is

already loaded into your E6S and this should nedrte be modified unless you are having
trouble cold starting the engine. Any changes ttke should be done Online, so the change
can be reversed if the engine becomes harderrto sta

Over priming the engine will cause it to flood amaot start. To clear a flooded engine, open
the throttle fully and continuously crank the erggio not pump the throttle as this will only
worsen the problem.

The ignition timing can also be set for cold cramkiAs with the Cold Prime Map, the Crank
Ignition Map sets the ignition timing to be usedilhcranking according to the coolant
temperature. This Map is set flat to 15° at factbryt it can be adjusted to give better starting
at all temperatures.
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7.2 Fuel Correction Versus Coolant Temperature

Once started, an engine requires more fuel whisncibld than when it is hot. This is a result
of low manifold and in-cylinder temperatures whérel sticks to the walls and doesn't burn
properly. The Haltech system corrects for this bing the Fuel Coolant Map to define the
relation between engine temperature and extra reglired. The E6S will automatically
reduce the amount of coolant correction appliethéoengine as the throttle is opened and air
speed increases. The Fuel Coolant Map should nadpgsted until the Fuel Maps are
correctly tuned at operating temperature.

Access the Fuel Coolant Map from the Fuel Maps &atlip Menu. The map defines the
percentage increase in fuel at any given engingéeature. The E6S is supplied with a
default coolant map which may not need to be medifilf the coolant map requires
modification, the changes should be done Onlinewanite the engine is warming. Start the
cold engine and adjust the Fuel Coolant Map sottieengine idles evenly. You should not
touch the throttle while adjusting this map. Folltdve arrow as the engine warms to provide
good running mixtures up to operating temperatwbere there should be zero coolant
correction.
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Chapter 8
Correction Factors

The Haltech E6S has two further correction mapsotopensate the fuel for changes in inlet
air temperature and battery voltage, and also twection Maps to adjust ignition timing for
coolant and inlet air temperatures. MOST USERS SHOUWEVER ADJUST THESE
MAPS. These maps are factory set to provide extelterrection for almost all engines.
These maps should not be adjusted unless the aseexXperimentally derived data that the
correction factors could be better customised tib guparticular engine. When the E6S
software is run in the Offline mode, the softwan# l@ad factory-set correction maps unless
other maps are loaded.

8.1 Fuel Versus Air Temp Map

The mass of air entering the inlet manifold vanesh the temperature of the air. To
compensate for this, the E6S uses the Fuel Airggton Map. The values supplied in your
ECU have been mathematically determined to givegienal correction for most engines.

The Fuel Air Correction Map is accessed via thel fMiaps and Setup Menu. Across the
bottom of the map displayed is the inlet air terap@e. An arrow appears showing which bar
the system is currently using.

The map displayed is split by a horizontal linerdBabove this line indicate a positive
correction making the mixture richer. Bars belove ime indicate a negative correction
making the mixture leaner.

A typical Fuel Versus Air Temp Map was loaded igour EGS at the factory. You should not
modify it unless you experience trouble with vadatin engine performance with air
temperature.

8.2 The Battery Voltage Map

The Haltech E6S uses intelligent fuel injectiorvdricircuitry that compensates for changes
in battery voltage. This compensation can be imgefit for the full range of battery voltages
that a vehicle's electrical system may experieAsdhe battery voltage falls, the injectors will
take longer to turn on and so reduce the effedpen time. To compensate, the E6S applies
the Battery Voltage Map to increase the injectottiore as the voltage drops. This map
should not be altered unless the system is corsheéot@ fuel injector test bench that will
allow the injectors to be accurately flow testeceroa range of battery voltages and the
corrections calculated accordingly.
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8.3 The Ignition Coolant Map

The Ignition Coolant Map allows up to 10° advanceeatard of the spark timing based on
engine coolant temperature. This Map should onlyged if there is a need to adjust the
timing for low or high temperatures.

8.4 The Ignition Inlet Air Temperature Map

This Map allows up to 10° advance or retard of spark timing based on the inlet air
temperature. Normally this Map would not need toubed, but in some cases such as high
inlet air temperatures on turbo/supercharged engaarding the spark may help preserve the
engine.

8.5 Barometric Correction

Fluctuations in barometric pressure varies theitlensthe intake air of the engine. At lower
barometric pressure, the engine can not breath muech air, and therefore the amount of fuel
delivered to the engine must be reduced. In mappinghrottle Position Mode, the Map
sensor provides a reading used for Barometric Coore When in Manifold Pressure Mode,
there are three forms of Barometric Correctiongrened by the EGS.

The Manifold Absolute Pressure Sensor (MAP Sensopplied with the E6S measures the
absolutepressure of the air in the inlet manifold, and¢i@re automatically correct for small

changes in barometric pressure. For a given gebmaparea, small fluctuations in the

barometric pressure can be adequately handledebM&P Sensor. This is the first form of

correction performed.

Larger fluctuations in barometric pressure are geaused by a change in altitude. When
the E6S is powered on it runs a small test to deter the barometric pressure. As you should
have read earlier, the ECU switches the fuel pummtostart up (fuel pump prime). If the
engine is not started, the fuel pump will be swettloff. At this time, the ECU also reads the
MAP Sensor. If the engine is not running, the MA&hsor will indicate the prevailing
barometric pressure. The ECU remembers this presswt uses it to perform a barometric
correction on the fuel delivery. Small changeshie barometric pressure from that point are
then handled by the MAP Sensor. This is the se¢omd of barometric correction the E6S
performs.
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If at start up the engine is cranked before thé fuenp prime has finished the ECU can not
read the barometric pressure from the MAP senstiteaengine will be applying a vacuum to

it. In this case, the E6S will use a pressure repdiored in its memory. This reading is set to
one atmosphere at sea level (1013 millibars) atfaélceory. This value can be reset to a
pressure that is close to what is expected in goggphic area the engine will be used in. To
reset this value, follow these steps :

1. Firstly make sure the throttle position sensoprgperly calibrated. It must exceed
96% throttle for this to work. Also make sure thiad@ MAP Sensor is set correctly
in the Identification.

2. Switch the ignition off.
3. Apply full throttle.
4. Switch the ignition on buDO NOT crank the engine.

5. Wait till the fuel pump prime finishes (abouté&cends) then release the throttle. The
current barometric pressure as read by the MAPdemd be programmed into
the ECU’s memory.

It is not necessary or advisable to perform this reet regularly. It should only be done if
the vehicle’s regular place of garage is moved prablems are suspected in the barometric
correction. For example, if an engine is tunedeatlsvel but is intended to be used mainly at
a higher altitude, then the reset should be peddronce it reaches its new regular location.
After that, the automatic reading done at stanvilipbe sufficient.

The third form of Barometric Correction is perfornaesing a separate Barometric pressure
sensor. With a 1 Bar MAP Sensor (left open to aphesc pressure) connected to the Spare
Input, any changes in barometric pressure can Ipepensated for immediately. This is
necessary when a large change in altitude is esgetiiring a driving period (a Hill Climb
event such as Pikes Peak in the USA is a good deaxmp
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8.6 Post Start Enrichment

On some motors, in particular rotories there isablem with vapour-lock (fuel which due to
heating of the fuel rail has vaporised). The addai fuel at start up allows the vapour in the
fuel rail to be purged through the injectors amsballlow enough fuel to be injected into the
motor to allow stable operation. Post start can bisused to give extra enrichment when the
engine is cold to assist drivability.

The Post Start Map is accessed via the Maps meoovérs a time of sixty seconds with each
bar corresponding to 4 seconds of time. The timgssafter the first input trigger is received.

Two extra parameters are adjustable. The firshés Temperature setting and the second
indicates whether it operates Above or Below thenperature setting. As an example, for a
rotary the temperature setting could be set a)) B@3C (to indicate that the motor is warm or

has been running) and the operation settingltove. This means that Post Start will operate
only when the coolant temperature is above 60°C.

When operation Above is selected, the enrichmeht operates at idle. For below settings,
though, the enrichment operates at all throttletjpos.
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SECTION THREE
Software Features

Chapter 9
File Storage and Retrieval

Once your Haltech E6S system is configured you Ishstore the entire set of maps and the
Identification to disk. In fact, it is wise to samsaps regularly during tuning so that you can
return to a known map while you are experimentmglifferent areas. You can use the file
storage and retrieval to enhance the flexibilityyotir race engine by storing the optimum
maps for each race track.

The File storage and retrieval functions can beessed from the Main Menu by pressing

for files. This function allows you to load engimeaps and identification from
computer disk. You can also save the engine magsh@nidentification to computer disk.

9.1 Saving Maps and Identification

9.1.1 The Save Command

To store all the maps and identification to computisk with the system running Online,

presMLF] then s at the Files sub-menu. The list of maps alreadsedtwill appear on the
screen.

You can save maps that you have generated Offlingtér be loaded into the ECU. You can
also save different versions of a map to save vulie tuning track-side. You can even have
different maps for different circuits.

9.1.2 Giving Your Map A Filename

Choose a name to identify your saved file. If ydwo@se the same name as a map that has
already been saved, the old file will be overwntsad replaced with the file you are currently
saving with the same name. If you do not wish aserany files already saved, choose a new
filename - one that does not appear on the screen.

The name you choose should not include any spacésllstops and can be up to eight
characters in length. The name must start withiterlérom the alphabet, not a number. For
the sake of your own memory, try to select a nana¢ you will be able to recognise in six
months time.
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As you perfect the maps for a particular applicattou might add a number to the end of the
name to indicate which map is most recent. For gtaiyou might call the maps for a Turbo,
Turbol, Turbo2, etc.

After you have chosen a name for the maps, you enistr the name in the space provided.
The system will pause and ask if it is OK to conéinwith the save. If everything looks

correct, continue by pressi@. If you entered the name incorrectly, abort theeSainction
by pressindN, or[®] to re-enter a name.

9.2 Loading Maps and Identification

While the ECU system is Online, you can load presip saved map information from
computer disk into your Haltech ECU. The conteritthe ECU are erased and replaced with
the new maps you have chosen. If you are Offlioe, gan load previously stored maps, view
and edit them, then save them for later use.

To load new complete maps and identification ite ECU, you must first be Online. Press

then[t) from the Files sub-menu. The load command erdeesdntents of the ECU
and replaces it with the set of maps stored ondikk you are loading into the system.
Remember to save any maps currently in the ECU thatou wish to retain before loading
new maps from a disk.

Although the loading of the maps should not affeet running of the ECU, it is best that the
engine is not under load while maps are being ldade

Select the name of the map you wish to load bygugie arrow keys to highlight that name
and press return. If there are more files then fiilin the window, you can scroll down

through the extra files using the arrow keys. Ifi jymow the name of the file, you may type it
in. The computer will then pause to ask if evemyhis OK before continuing the load. If you

are ready to proceed, pr@ If there is an error, abort by press@ The load will take
approximately two minutes.

9.3 File Management

The ECU's map information is stored as a file @kd¥ou may think of these files as books
in library, where the filename is the title of theok. So that the books do not become
difficult to find as your library grows, there asefew features that help you to organise your
files.

9.3.1 Erasing Unwanted Maps

The Erase function in the Files sub-menu will deleld files from disk. Pred&l from the
Files sub-menu to enter this function. The listmaps stored on the disk will appear. Use the
Up and Down Arrows to select the map you wish &ser or else type in the name of the map,
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then press return@ ). The computer will pause to check that evernghsOK. Pres&] to
continue to erase, or el@d to abort.

It is a good idea to erase old maps as soon adEyme obsolete. This is particularly true if
you are trying to build a library of maps. It caacbme difficult to remember later which
maps are current and which are obsolete.

9.3.2 Changing Directories

If files can be likened to books in the libraryethdirectories are analogous to names on the
shelves. Directories can be used to group reldsitbgether.

To change directories when loading, saving or egasiaps, pre. The Files List will
now display all directories in square bracketse&ethe directory you want using the Up and
Down arrows, and pressing Return. Directories cast @vithin other directories, so you may

change several times before reaching the diregiouyseek. Once you have found it, [,
The symbol [..] indicates the parent directorytte bne you are in
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Chapter 10
Printing Maps

10.1 The Print Function

You can print the maps and identification inforroatito printers that accept IBM emulation
mode, such as IBM compatible dot matrix printersn@ult your printer manual). The Print
function should work with other dot matrix printelsit some special characters such as °, +,

etc. may not print correctly. Select the print fiioic by pressin from the Options sub-
menu

The system will present you with options on whiatadyou wish to print. There are four
options. Their meaning is as follows:

1) Setup Information - this will print only the setup pages (ie. Fudhin and
Ignition pages).

2) Maps - Prints all the maps in the system (ie. Fuelitign and Coolant).

3) Output Options - This function will print the current settingsdathe status of the
output options of the ECU. (ie. Turbo Mémate).

4) Print All Information - This will print all of the above information

The system will ask for a name to print at the ¢dghe printed output. This allows you to
differentiate between print-outs if you have prithtaore than one set of maps. The name can

be up to ten characters in length. Type in the nantepress Enter[ﬂl ).

The system pauses to allow you to set up the prilitgou do not want to print you can leave

the print function by pressir@. Pressing any other key starts the printing. Bef@u start
printing the printer must be Online and must havw/gr and paper. Once the printing has

started you can abort the printing by presg
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Chapter 11
Datal.og

11.1 The Datalog Option

This option records the Engine Data informatioatroximately five times per second while
the engine is running. This datalog is useful f@cking the system's behaviour through
changing rpm. It also facilitates trouble-shootiag, all the ECU's working parameters are
recorded faster than they can be read on the Eiatee Page.

The Datalog Menu is accessed through @mions Menu. (Pres). Then select the
key to make a datalog, the IBM software must beningn and Online. Or it can be
accessed directly by usi@

11.1.1 Setting Up the Datalog Page

Before beginning a datalog the data page can aspyay eight parameters which are

selectable through a simple menu. To access tHegooation menu pre@ and follow the
instructions that are presented with the selectienu.

11.1.2 Creating a Datalog

You can choose to record the datalog either in nmgmo directly to disk. To record to

memory, pres in the Datalog sub-menu. This will record engia¢adn a continuous loop,
up to about three minutes i.e.. when you stop #Htaldg, it has a record of the previous three
minutes of engine data.

Alternatively, you can datalog directly to disk b[yessin@. The software will ask you for a
filename to enter. When recording to disk, you lareted only to the free memory left on
disk. The datalog consumes about 11kbytes per miofutunning. Thus, on the disk supplied,
there is over 20 minutes of datalog space. Theldas#age in datalogging in this manner is
that there will be small "gaps" in the datalog dea seconds as blocks of information are
written to disk. If datalogging to hard disk, themgs become insignificant.

You should save the Maps being used at the tintleeoDatalog to disk. It is advised to do this
before the Datalog is taken. Saving the Maps makme that all the engine information
(including the Identification and the setups) aeesl to disk. If the Datalog is view offline at
a latter date, the Maps will need to be loadedhsd the programming software knows the
setup of the ECU and can calibrate the data prgperl
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To stop the datalog pre. If you are performing a datalog to memory, theeen will
instantly jump back to the Datalog sub-menu. If awe been recording to disk, there will be
a moment's pause as the file is closed.

11.1.3 Viewing the Datalog

To view the datalog you have just taken, pl@sfrom the Datalog sub-menu. The Engine
Data information will appear as rows across theewty with a time index at the end of the
row.

At the bottom of the screen is a list of the comdhkeys. They are described in detail here:

- scroll up datalog one line

- scroll down datalog one line

- scroll up datalog one page

- scroll down datalog one page

- jump to start of datalog

- jump to end of datalog

- jJump to page #

- show statistics (max., min. & avg. of each paeter)

- exit

If the power to the ECU is interrupted while a dlagais running, the datalog will stop until
the power resumes. This will save memory whiletigniis switched off.

11.1.4 Datalog File Management

Datalog files may be saved to disk, loaded andeeras exactly the same manner as maps.
From the Datalog sub-menu, you can do the following

- save datalog to disk. This function is only valet if you have previously
performed a datalog to memory.

- load a datalog from disk.
- erase a datalog from disk.

When saving a Datalog to disk, you should also shgeMaps being used at the time of the

Datalog. It is advised to do this before the Dajatotaken. Saving the Maps makes sure that
all the engine information (including the Ident#ton and the setups) are saved to disk.
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Before loading a Datalog from disk, you should |tlael Maps that were saved with it so that
the programming software knows the setup of the B@tJcan calibrate the data propeDy.
not load a Datalog when Online to the ECU, or elsihe Maps you load will overwrite the
Maps in the ECU. If you want to view a saved Datalp, switch to offline mode, load the
appropriate map, and then load the Datalog.

11.1.5 Printing Datalogs

You can print datalogs to any ASCII parallel prmtsuch as IBM compatible dot matrix
printers.This will print the current view only. If you wish to print another view, switch to

that view and print again. To print a datalog p@m the Datalog sub-menu.

The software will ask if you wish to print to therger or to a text file. Pred&] to print to a

file, or[®) to print to a printer. The software is designegriat to a dot matrix printer. If you
do not have a dot matrix printer, print the datalo@ file and then print the file from DOS or
from a word processor / editor. Also, the text filen be loaded into a spreadsheet if extra
analysis is required.

The information in the datalog is divided into pa@é data. The total number of pages in the
current datalog is displayed. The software will &mkthe numbers of the first and last pages
you want to print. If you want to print the entdatalog , enter 1 for the first page, and the
number displayed as the last page.

The system pauses to allow you to set up the prilitgou do not want to print you can leave

the print function by pressir@. If you want to re-enter the start and end pagebers press

[&I. Any other key begins the printing. Before youtspainting the printer must be Online and
must have power and paper. Once the printing reatedtyou can abort the printing at any

time by hitting.
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Chapter 12
Customising the Software

12.1 The Setup Page

The Setup window allows you to change the way tigvare works for you. If you alter any
of the parameters on this page, the programmingvacé will remember the changes you
have made and they become the default settings. nBx¢ time you run the Haltech
programme, the settings will be as you left them.

The Setup Window is accessed from the Setup menprd&ysing. Or by pressing

[Pl Then follow the keystroke instructions outlingdtfae base of the windows to make
your settings.

The Data Setup window is accessed through the @ptMdenu by pressin. Then

selectind@. the data page window will allow you to select daa which you wish to view at
the base of the maps. This is particularly usefaémvusing the CGA video mode as the size
of the map is reduced to allow all the engine dathe viewed. By reducing the number of
data parameters the size of the map is increatiedjlemall changes in bars more visible.

12.1.1 The Display

The Haltech programming software has been writbesuit a graphical CGA, VGA or EGA
monitor. In most cases, the programming softwatkdetect what sort of display you have an
select the appropriate mode.

You can also choose to operate in colour or morwokr Since many laptop computers are
not in colour, the monochrome setting should pre\bdtter contrast to read the screen.

12.1.3 Com Port

The programming software can talk to the HaltecHJBGrough either COM1 or COM2.
Select the com port you are using here.
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SECTION FOUR
EGS Optional Outputs

Chapter 13
Software Access

13.1 The Output Options Page

The Output Options Page is where all E6S optioesesrabled/disabled and programmed.
This page may be accessed in either Online orr@ffihode. Remember that any changes you
make in Offline mode will not affect the ECU.

Pressin will take you to the Options Menu. Prdekto go to the Output Options Page.
Alternatively use thée][0] hot key combination

Here, the four E6S options are shown in four winslo@urrent settings are displayed for each
of the options. Use the left and right arrow keys$ighlight the function you are interested in.
In the case of selecting the Auxiliary Outputs, to cycle through the functions, and
pressr'g] to select the one you want. Although any chanrey perform any function, each
function may be selected only once. Some optionsaabe used together because they use
the same hardware. These are noted in there detddecriptions in Chapter 16. Other
restrictions apply when using the Advanced Modeydt are using this mode, consult
Appendix B for details on these restrictions.

To adjust the parameters of the Idle Speed Coontrthhe Closed Loop Control functions, hit
ﬂ] when that function is highlighted. In the caseha three Auxiliary Outputs, highlight the

channel, then use the up and down arrows to maeeigh its parameters. Stri@ if you
wish to make a change. Some functions have mapsiat=sd with them, which are accessed
through their Options' windows.

A keystroke guide is available at the bottom of steeen. Further, a simple Help window

may be opened by pressi@. This will describe the function you are currerdtpking
at, and offer some explanation as to how its patammare to be used.
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13.2 Enabling Options

Every option has an Enable flag at the top of ilsdew. Toggling this flag allows you to

switch that option on and off. The settings foragtion that is switched off will not change
when you switch it back on later. When a map islémafrom disk, output functions that do
not match what is in the ECU are automatically llisd. After loading a map, return to the
Output Options Page and check the functions you waabled.

Any change you make in the Options page will né¢cfthe ECU unless you are Online. If
you are making changes Offline, then be sure te saur data to disk so that it may be later

up-loaded.
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Chapter 14
ldle Speed Control

14.1 Description

A bipolar stepper motor may be used to control itftggess of additional air to the engine
while the throttle is closed. This is useful forinmtaining steady idle under changing load
conditions, e.g. as air conditioner compressorfieadlights are switched on and off. The
stepper motor may also be programmed to increasillin rev-rate just after starting, or while
the engine is still cold.

14.2 Using the ldle Speed Motor

In order to use the idle air control function, youst have the following:
- a suitable idle speed stepper motor*;
- an idle air circuit bypassing the throttle plates
- E6S programming software and cable.

*NB: use only a bipolar stepper motor with two sgp@ windings (four wire), each with at
least 30 ohms resistance. Your Haltéthepresentative can supply you with a suitable moto
Use of three- wire stepper motors may damage tiSeEBU.

The idle air circuit draws filtered air into thegime around the throttle plate, as suggested in
figure 14-1. Normally this is done via an air bleetb the manifold. A valving arrangement is
used so that the idle speed motor pinches offithata the engine. When the engine is below
the desired idle speed, the stepper motor's plurggesicts to allow more air to enter the
engine. When the idle speed is too high, the pluegeends. If your engine does not already
possess an idle air bypass circuit, a suitably madhaluminium block is available to mount
the idle speed motor. A balancing system or pleamangement should be used if employing
individual throttle bodies, so that all cylindersnefit equally from the additional air.

NOTE: You must ensure that the manifold's air bgpaserture is sufficiently small so as to
not over-rev the engine when stepper motor is fidtyacted. Fitting a large idle air valve to a
small capacity engine can lead to poor idle cordra dangerously high engine rpm with no
throttle control.

Fig 14.1. Theidle-air circuit.

* There should be sufficient airflow around the
closed throttle plates to permit the engine to
idle slowly even with no air passing through

the idle bypass circuit. The throttle stop
\o\ j:H should be adjusted to ensure this is the case.

Remember that the throttle position sensor
will need re-calibration if the throttle limits
* are altered.
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Install the idle air circuit and the stepper motand attach the idle speed motor to its
connection on the E6S harness. Run the E6S progragnsoftware Online and go to the
Output Options Page. Ignition will need to be shetd on.

The idle speed motor is only adjusted when the El€términes that the engine is in an idle

condition; that is, throttle closed (0%), and ereggpeed and manifold pressure within limits
(see below).

14.3 Adjusting the Idle Speed Control

There are ten parameters to be adjusted in thepded control.

Enable/Disable: The Idle Speed Control can be switch on or off.

Target Idle Speed: This is the engine speed that the ECU attemptsaiatain at idle.

Cold Idle-Up RPM: This speed is added to the Target Speed wheentiee temperature is
cold.

Pulse Divider: With a value of 1, the stepper motor would bespdlevery 4mS. In some
cases this may be faster than the motor is capdblkeacting, or may cause the engine speed
to oscillate. Increasing this parameter reducesateeat which the stepper motor is pulsed.

Post-Start RPM: This value is added to the Target Idle SpeedHerfirst 20 seconds after
starting. It is of particular use in preventingligtg due to heat soak when starting a warm
engine.

Norm Idle Bar: When manifold pressure is used as the load se@soessive vacuum can be
used as an indication that the engine is not at(ick.. the wheels are driving the engine), and
so the E6S will not alter the idle speed motor.dEtermine this value, go to the fuel maps

while the engine is idling and pr@. The range and bar numbers will appear in theigh
corner of the screen. Enter that bar number inftbid - the idle motor will be ignored at a
lower manifold pressure.

NB: If using throttle position as the load paraengset this value to 1.

Cold Temperature Limit: the temperature below which the engine is defeeteing cold,
and thus the Cold Idle-Up would apply.

Rpm Operation Limit: If the engine rpm is above this speed, the idgomwill not be
moved. To ensure the system will never "hang" wité idle valve open, choose a speed
higher than that at which the engine will run wtitle idle air-bypass passage fully open.

Hot Opening Value: The Idle Speed Motor can be opened up by a pmugeable amount
when the ignition is first turned on. The Hot Openivalue determines what amount to open
when the engine is above the Cold Temperature Liflié value is a number between 1 and
100, but is_not percentage of the total opening range. The vstheeild be set to give the
desired flare up Rpm when the engine is hot.
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Cold Opening Value: The Cold Opening value determines what amountpenahe Idle
Motor when the engine is below the Cold Temperatumat. The value is a number between
1 and 100, but is n@& percentage of the total opening range. The \&loeld be set to give
the desired flare up Rpm when the engine is cold.
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Chapter 15
Closed Loop Control

15.1 Description

By fitting an oxygen sensor to the exhaust systémnoengine, the E6S is able to perform a
feedback correction to maintain a consistent ait-f@tio around stoichiometric mix; i.e..
when exactly the correct amount of fuel is providedconsume all the oxygen of the air
drawn into the engine, without any unburnt fuel aammg after combustion. Using closed
loop fuel control adapts for small variations irelfguality and day-to-day running, provides
better fuel economy and lower emissions.

Figure 15.1 Typical lambda sensor output.
1000mV -
An oxygen sensor (or lambda sensor) is
placed in the exhaust gas stream usually
after the collector but before the catalytic
converter. The O2 sensor possesses an
output voltage characteristic similar to that
in figure 15-1. When the exhaust gas is free
from oxygen (i.e.. mixture is rich), the
sensor reads around 1 volt. When there is
an excess of oxygen, the sensor reads closer
to O volts. Most oxygen sensors' transfer
curves change very suddenly around
stoichiometric mixtures.

500 mV -

02 Sensor Output Voltage

N Air:F_ueI
10 14.7 17 Ratio

The object in closed loop control is to measurevibiéage of the oxygen sensor, determine
whether the engine is running lean or rich, and memsate accordingly by adjusting the
injection time. The ECU may overcorrect slightlpdathen will pull the mixture back towards

the desired air-fuel ratio. This slight oscillatierther side of stoichiometric mixture aids the
function of the catalytic converter.

15.2 Using Closed Loop Control

In order to use the closed loop fuel control fumetiyou must have the following:
- an appropriate lambda sensor mounted in the existneam;
- E6S programming software and cable.

Mounting and connection of the sensor is all teaequired in installation. Check figure 15-2
for appropriate wiring for different oxygen sensoRun the E6S programming software
Online and go to the Output Options Page. Ignitidhneed to be switched on. Select Closed
Loop Control, and adjust the following parametermacessary.

78



NOTE: CLOSED LOOP CONTROL WILL NOT WORK FOR THE FIR ST 2
MINUTES THE ECU IS ON, THIS ALLOWS SUFFICIENT TIME FOR THE
OXYGEN SENSOR TO WARM UP TO OPERATING TEMPERATURE.

Lower RPM Limit: The engine must be running above this speedHherctosed loop
function to operate. Normally this would be seteavfhundred rpm above or below idle,
depending on whether you wish closed loop contraldcur at idle speeds.

Upper Throttle Limit: It is generally undesirable to run an enginet@thiometric air-fuel
ratio when under load. This parameter is used teraigne when the driver is demanding
sufficient engine output to disengage the closeg lfunction. The smaller this number, the
earlier the feedback control will drop out.

Engine Cycles Between Corrections:The oxygen sensor does not respond immediately to
the exhaust gases of the combustion which hadgkeh place. There is a gas transportation
time from the engine to the sensor, plus the senesation time itself. Consequently, the ECU
counts a number of engine cycles before accepti@gdading from the oxygen sensor. If the
closed loop function is responding erratically, stamtly overdriving to the adjustment limits,
or if there is insufficient oscillation in the duel ratio for the catalytic converter to operate,
increasing this parameter may help. If it is set hogh, the feedback loop will be noticeably
slow to respond to change.

02 Sensor_Threshold Voltage: This is the sensor voltage by which the E6S daters
whether the engine is lean or rich; it is the taripat is sought to be maintained. This is
normally set to the voltage that corresponds taiefuel ratio of 14.7:1, around 600mV. It is
also known as the sensors reference voltage.

Maximum Fuel Increase: The closed loop algorithm will be permitted terease the fuel
injection time no further than this limit while athpting to enrich the mixture. The valid
range for this limit is 5% to 12.5%.

Maximum Fuel Decrease: Again a range of 5% to 12.5% applies to this peater which is
the limit of correction permitted to the base fugection time when leaning the mix.

NB: It is preferable to keep the increase and dsadimits small (say around 5-10%).
Excessive swinging of the air-fuel ratio can regualtsurging and poor operation of the
catalytic converter. The closed loop algorithm stlawever be used as means to correct bad

mapping.

Engine Cycles at Idle: Exhaust gas transportation time is much highadlat when the
engine is breathing the least. If running the dos®p at idle, a longer time must be allowed
to pass before performing a feedback correctiopaese.

02 Sensor Threshold at Idle: It is unlikely that the engine will run at idlensothly at the
same air-fuel ratio as at cruise. Typically, a eicimix is necessary. This parameter allows a
different threshold voltage to be targeted duriloged loop correction at idle.

02 Sensor Type: The type of sensor used should be selected Gé&i@ose the sensor that
best describes the sensor you are using. It ispaissible to attach a 5 Volt sensor, such as a
UEGO probe, to the E6S. Since these sensors amensixp, and have limited life, it is
unlikely that they would be used in general runnofgthe car for closed loop feedback
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control, but rather as an aid during tuning. Tofigame the Oxygen Sensor to either a 5V or
1V type please select the appropriate E6S intétRlswitch configuration:

SWITCH | POSITION FUNCTION
F UP 1V type Oxygen Sensor
F DOWN 5V type Oxygen Sensor

15.3 Using Different Oxygen Sensors

Almost any oxygen sensor can be used with the EB8.sensor available from Haltéthis

an NGK heated four wire oxygen sensor. This is pheferred sensor to use due to its
temperature stability and the switch-like charastir of its transfer function. Other sensors
such as three-wire and single-wire units may atsoided, but be wary of slow reaction times
and poor repeatability with cheaper sensors. Waledloxygen sensors may also be used, and
can be particularly useful as a tuning tool, boig the engine data page or in datalogging.
[When viewing O2 sensor voltage readings from aldgt remember to allow for sensor
response time.]

— 1
i 02 signal el o [== 02SIGNAL
: / o GND
| > == +13.8VDC
Single-wire Sensor \j
— 1
; @
i gzd&gnal e [=—=] 02SIGNAL
| < n gl GND
| Heater =l [—— +13.8vDC
. —1
Three-wire Sensor
02 Signal Allo [=—= 02SIGNAL
Signal Gnd im [ ] oND
> [— +13.8vDC
Heater™ pI==

Four-wire Sensor

Figure 15.2. Wiring different oxygen sensors.
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Chapter 16
Auxiliary Outputs

16.1 Description

The E6S possesses two output channels, each ohway be programmed to perform a
certain function. Each output channel is a pulgtound style signal suitable for switching
solenoids, relays or low-power dashboard lamps.

Each channel employs a 4.0A peak / 1A hold curdener. This is suitable for driving most
relays, solenoids, and other low power devices.nbbconnect any device which requires
more than 1 amp continuous current directly toEJ - it will not operate properly. If you
are switching high currents, use a suitable retéiirer mechanical or solid state, and control
the operation of the relay with the ECU.

A number of function programmes exist within theSHBCU. You may select any function to
be executed on any output channel, but no two allamnay perform the same function.

Following is a list of available functions to cheofom. This list will grow with further
development of the E6S system. You may choosevemyunctions from this list.

Turbo Waste Gate Control

Dual Intake Valve Control
Torque Converter Clutch Lockup
Electric Thermatic Fan Control
Electric Intercooler Fan Control
Shift Light Indicator

Auxiliary Fuel Pump Switch
Stall Saving Solenoid Control
Staging Signal

Driver Box (DB3) Staging Signal
Turbo Timer

NOS Switch

Anti-Lag Switch

Note : In some Advanced mode applications, one or twehefAuxiliary Outputs are not
available.

Torque Converter Clutch Control cannot be useal ifome Trigger is being used in
Advanced Mode.

Torque Converter Clutch Control, Turbo Timer andsNan not be used together as
they use the same hardware. Choose only one oé.tAge Aux. In/Out Function in the
Identification must be set for the correct functien using any one of these 3 functions.
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16.2 Turbo Waste Gate Control (TWG)

16.2.1 Description

The wastegate of a turbo is operated when the widnpiressure is sufficiently high to force
the diaphragm within the wastegate unit. With etedt boost control, the object is to use a
pulsating solenoid to bleed off the manifold presssignal seen by the waste gate unit so that
it can see only a fraction of the manifold pressilitee solenoid operates at constant frequency
and the duty cycle is altered to control the dropressure signal through the device.

16.2.2 Using the Turbo Waste Gate Control

In order to use the Turbo Waste Gate Control fomctyou will need the following:
- a suitable pressure solenoid valve;
- air hose and fittings;
- E6S programming software and cable;
- an overboost relief valve (strongly recommended).

The air circuit to the waste gate must be configuepropriately, as in figure 16.1. If it is not

directly filtered, the air bleed line to the solehshould run to the airbox or into the car body,
free from road dust. Install the solenoid valveusely, and power and signal from the

Auxiliary 1/0 connector on the harness. The wadeegaould be re-set so that its operation
point is very low, around 20kPa (3 psi).

NB: Be sure to use air hose that is rated to tlesgure the engine is expected to be boosted
to. All fittings should be secured so that theyl wdt disconnect under high pressures.

A relief valve should be fitted to the manifold @a$ackup in case of an air hose failure and
uncontrolled boost.

Compressor g\ rZ Turbine
Intake Air —p = —p Exhaust
+12V IGN
Relief ste Gate
Valve
To
Manifold 7 A e— [ ECU
T Bleed —
@ | Air Bleed Solenoid
—

Figure 16.1. Diagram of Turbo with Wastegate Control Solenoid.

82



Once the solenoid installation is complete run B&S software in Online mode. Select the
Turbo Wastegate Control Function on the appropmatput channel, and set the following
parameters.

Period: This sets the period of oscillation of the soldndost solenoids will operate at
around 30Hz, which corresponds to a period of al3umS. Enter the desired oscillation
period in milliseconds here.

Boost Limit: If the manifold pressure exceeds this limit, slbéenoid valve will immediately
be set with a duty cycle value of 5%. This will esp the wastegate regulator to the full
manifold pressure and force the wastegate to opleis. value should be set slightly higher
than the desired boost pressure as a fail-safeeie\tent of an overboost condition.

Primary Map: There are two maps associated with the TWG cbhinztion. Both set the
duty cycle of the solenoid against the engine rphe base duty cycle value applied to the
solenoid is derived from either the Standard Baddsip, or the Maximum Boost Map.
Toggling this parameter selects the map from wktdhbe derived the base duty cycle. The
state of this flag also affects the way the Boamtttbller (if selected) operates. See Using the
Boost Controller below for more information.

Map Programming: Selecting the Maps heading will bring up the pmynboost map, as
selected by the Primary Map flag. The boost maplécate %duty cycle ON time of the
solenoid against the engine speed. A programmableXists every 500 rpm. Increasing the
duty cycle bleeds off more air from the manifoldsulting in a higher boost pressure. Each
bar is adjustable from 5% to 95%. Mapping agaipst permits a varying boost level with
engine speed, so the torque curve for the engineb@maustomised. These maps should start
with all values at 5%. Load the engine at a coristam and observe the resultant boost
pressure at that speed. If the boost pressurevr lthan that desired, increase the height of

the bar a small amount. Pressing key switched between the Maximum and Minimum
Maps.

16.2.3 Using the Boost Controller

The optional Haltech' Trim Module may be used as an electronic boostreber if selected
in the TWG function Options menu. The way the baamttroller operates depends on the
which Boost map is selected as the primary map.

If the Maximum Boost Map is selected as the primary map, the duty cyclthefsolenoid
will be determined by multiplying the base valuenfr the map by the position of the
controller. Fully anti-clockwise, the controllerags 0%, and fully clockwise the controller
reads 100%. Thus if a value of 60 is derived frdla Maximum Boost Map, and the
Controller is set to 40%, the solenoid will openaith a duty cycle of 24%.

If the Standard Boost Map is selected as the primary map the duty cycleiegpb the
solenoid is computed differently. With the conteolht its centre position, the solenoid's duty
cycle will be taken directly from the Standard Bob%ap. As the controller is rotated anti-
clockwise, the duty cycle is linearly reduced to.08hen the controller is rotated clockwise
from the centre position, the duty cycle is lingaricreased to the value in the Maximum
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Boost Map. The Maximum Boost Map should always amntvalues greater than or equal to
the corresponding values in the Standard Boost Map.

The use of two independent boost maps allows amerig be set up for maximum boost
conditions, but driven safely at lower boost pressuvithout the need of re-loading maps.
The boost controller may be used by the driver ticim the engine's power output to the
current demand: higher boost pressures for quagifgpeeds, lower boost levels for engine
preservation or wet roads.

If time constraints do not permit the complete magpof the TWG function, waste gate
control may be executed from just one map. SelextMaximum Boost Map as the primary
map and the Standard Boost Map is never accessed.

16.3 Dual Intake Valve Control (DIV)

Some late model engines possess two tuned intakiéatas. One intake tract remains shut at
lower rpm where there is less airflow, then openhgidglow demands increase. This provides
a broader torque curve. The DIV function contrbks $olenoid that operates this valve.

In order to use the DIV function, you will need flodlowing:
- a two wire solenoid valve mounted in the air katdalready on the engine);
- E6S programming software and cable.

Wire the solenoid to the appropriate output, takmote of voltage polarity. (Some solenoids
are non-polar.) Run the E6S programming softwa@nine mode and select the Dual Intake
Valve function on the appropriate channel. Theestao values to be set.

Switch On RPM: This is the engine speed at which the solendid i energised.

Switch Off RPM: This is the engine speed at which the solenotd Ise de-energised. This
value should be 200-500 rpm lower than the SwitchRpm - a small amount of hysteresis
will prevent the solenoid from oscillating.

16.4 Torque Converter Lockup (TCCQC)

This function controls the clutch lockup solenoid automatic transmissions. Locking the
torque converter reduces the amount of energythostigh the transmission, providing better
fuel economy.

The solenoid activates whenever the road speedestey than a programmed value for a

given throttle position. The solenoid will only aette if the engine temperature is higher than

46°C (118°F), and will be disengaged if the theofibsition exceeds 70% or road speed falls
below 64kph. The TCC function also provides forth gear/transmission over-temperature

switch input. This signal indicates that the trarssnon is hot, and engaged in top gear. When
this is the case, the lockup solenoid is activaggghrdliess of road speed whenever the throttle
is more than 4% opened.
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To use the TCC function, you must have the follawin
- a square wave signal road speed indicator whasguéncy is proportional to road
speed,;
(this may require a unit for signal conditionisgch as the HalteC¥ RA1)
- access to the wiring of the torque converter Ugclsolenoid and 4th gear/overtemp
switch;
- E6S programming software and cable.

Wire the TCC solenoid to the appropriate output kom the Auxiliary 1/0O connector, and, if it

is available, the 4th gear/overtemp signal to thie.An line (the blue flywire on the E6S main
harness.) The 4th gear/overtemp signal must bdldopground style signal. If you are not
using this feature, leave the blue flywire discartaed, but insulate the end to ensure sure that
it will not short to the bodywork.

To determine vehicle speed, a square wave signat bri applied to the road speed input
connector. This connector possesses ground anadli8ignals for powering a Hall effect or
optical sensor. A magnetic or reluctor type sigisaincompatible, and you will need to
convert the output from this style of pickup toquare wave. The Halteth RA1 Reluctor
Adapter would perform satisfactory conditioning.

Once the wiring is complete, run the E6S softwar®mnline mode and go to the Identification
page. The parameter Road Speed Value must be thethgi number of pulses expected per
kilometre. If you are unsure of the exact value flois parameter, enter an approximate
number and check against the vehicle's speedonfadprst the Road Speed Value until the
road speed displayed on the Engine Data Page aratthal vehicle speed agree.

Go to the Options page in the software, and séheciTorque Converter Lockup function on
the appropriate output. The map for the TCC fumctralexes the vehicle road speed against
the throttle position. When, for any given throfplesition, the road speed is greater than that
displayed in the map, the solenoid will be enejisSehe road speed must then fall 8 kph
(5mph) for the clutch to be disengaged. This 8 kpfisteresis should prevent solenoid
oscillation during cruising near the cut-off poifithe default map activates the solenoid at 70
kph at smallest throttle opening, and increasesatiteration threshold to 160kph at 70%
throttle. Although this map may be customised agsiired, it is advisable to never engage the
lockup below 60 kph (40 mph).

NB: When using the TCC function, téeix. In/Out Function in the Identification must be

set for Torque Converter Control. When using TC@ep function that use the Aux.
Input/Output line can not be used.

16.5 Electric Thermatic Fan Control (TF)

This function can be used to switch on a thermathen the engine temperature exceeds a
certain value. The fan will stay on until the eregtemperature drops below a second value.

NB: The electric fan cannot be driven directly bg ECU. A relay must be used to switch the
high currents drawn by the fan.
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To use this function, you must have the following:
- an electric thermofan, fused and relay switched;
- E6S programming software and cable.

Install the wiring for the thermofan to one of tAexiliary outputs as described in figure
17.4-1. Be sure that the relay contacts are raigbeh than the current drawn by the
thermofan.

Run the E6S programming software and go to the o@ptipage. Select the Thermofan
function on the appropriate output and set thetemaperatures as required.

Switch On Temperature: The temperature the engine coolant must excesaitoh the fan
on.

Switch Off Temperature: The temperature the engine coolant must dropnbblkefore the
fan will be switched off. This parameter should dteleast 5° lower than the Switch On
temperature to prevent the fan from switching id aat repeatedly.

Thermatic Fan

+G: +12V IGN

I

\'— N | Relay

Fuse | Ecu
1

16.6 Electric Intercooler Fan Control (IF)

This function can be used to switch on an eledtic on the intercooler when the inlet air
temperature exceeds a certain value. The fan tayl an until the temperature drops below a
second value.

NB: The electric fan cannot be driven directly bg ECU. A relay must be used to switch the
high currents drawn by the fan.

To use this function, you must have the following:

- an electric fan, fused and relay switched;
- E6S programming software and cable.
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Install the wiring for the thermofan to one of #exiliary outputs. This should be done in the
same way as described in figure 17.5 for the Theamde sure that the relay contacts are
rated higher than the current drawn by the fan.

Run the E6S programming software and go to theo@ptpage. Select the Intercooler Fan
function on the appropriate output and set thetemaperatures as required.

Switch On Temperature: The inlet air temperature that must be exceexvitch the fan on.

Switch Off Temperature: The temperature the inlet air must drop belovot@the fan will
be switched off. This parameter should be at [Basbwer than the Switch On temperature to
prevent the fan from switching in and out repeated|

Figure 16.5. Example circuit for an Intercooler Fan.
Intercooler Fan

( +5) +12V IGN

I
\l- M Relay
' ECU

Fuse

\ Jl |

16.7 Shift Light lllumination (SL)

The E6BS can be used to activate a shift light pieao buzzer when engine speed exceeds the
programmed activation speed.

To use the shift light function, you will need todlowing:
- a dashboard lamp or buzzer,
- E6S programming software and cable.

The lamp or buzzer should be wired to +12V on ade,sand the other to the ECU. The lamp
used must not draw more than 0.5 amp of curremt .6 Watt globe). Alternatively, a high
intensity LED may be used. If so, use a seriest@sof 330 ohms to limit the current through
the LED to around 40mA.

Once the wiring has been installed, run the E6§naraming software and go to the Options
page. Select the Shift Light function on the appiip output and set the value as desired.
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16.8 Auxiliary Fuel Pump (AP)

Running two fuels pumps continuously, or else glsitvery large flow-rate pump (if one is
available) means excessive noise and heating ofudle A street vehicle with very high
potential output will not need a large fuel supplyall times. The second pump would only be
activated when load demands require that the értnabe available.

NB: The extra fuel pump cannot be driven direttjythe ECU. The ECU can be made to
drive a relay to power the pump.

To use the Auxiliary Fuel Pump function, you muavé the following:
- a properly plumbed fuel pump, wired through ayel
- E6S programming software and cable.

The extra pump must be connected in parallel with primary fuel pump. Figure 16.6
suggests a possible layout. The check valve isssacg to prevent fuel from being forced in
the wrong direction. Connect the power to the pwmapa relay as shown. Either the positive
or negative side may be switched through the relay.

Run the E6S programming software Online and setectAuxiliary Fuel Pump function on
the appropriate output. There are two parametatsttfine when the Auxiliary Pump will be
switched on.

Load Bar: This is the bar number on the fuel maps whichtrhasxceeded for the extra fuel
pump to be switched on. If you wish to switch tixéra fuel pump only by engine speed, set
this to 32.

Engine Speed: The extra fuel pump will turn on when the engsmeed exceeds this
parameter. If you wish to switch the pump only bgd, set this parameter high.

Run Time: The auxiliary fuel pump will switch on if the eing exceeds the engine speed
and/or the load bar set above. It will then stay eren after speed and load have dropped
below their respective limits, for a period of timpecified by Run Time. A minimum Run
Time of 5 seconds is permitted.

The Auxiliary Fuel Pump will prime with the maindupump, but will only run if the engine
condition exceeds either limit. Since there mayIshort delay from the time the fuel pump is
switched on to the time the extra fuel becomeslavia, the Load Bar and Engine Speed
settings above should be set below when that éxélas actually needed. The use of a good
quality check valve and fuel pump will reduce thedag time by maintaining pressure in the
secondary line. Nevertheless, the extra fuel wall be instantly available and care should
taken when deciding the switch times. If these eslare set too high, the engine may be
momentarily starved of fuel when there is a suddehdemand.

88



To Manifold Vacuum

Fuel
Pressure
Regulator

Fuel Tank
Return Line

Fuel Rail

Primary
Filter 1% Fuel 7l
Primary Feed - - Pump -
+12V IGN
Secondary Feed Filter * Fuel ~ I
_ Pump ~ -
— Check \ -M Relay
Auxilliary Valve ECU
) 20A
>0

Fuse

16.9 Anti-Stall Solenoid Control (AS)

A solenoid air valve in the manifold may be usedaliow extra air into the engine during
cranking or extremely low rpm. This can aid in sty the engine, or in preventing it from
stalling if engine revs drop too low.

To use this function, you will need the following:
- a suitable solenoid air valve mounted to the fioddti
- E6S programming software and cable.

If the solenoid air valve is too large, the engmay stall because of its opening. The valve
should be of appropriate size to increase the sgkeed by several hundred rpm. Wire the
solenoid through the Auxiliary I/O connector. Rine tE6S programming software in Online
mode and select the Anti-Stall function on the appate output.

There is only one parameter to be set with thiction. That is the rpm below which the
valve will be opened. The default setting for thésameter is 500rpm.

16.10 Staging Signal Function (SS)

This function uses an output to indicate when thgiree is in the staging section of map, i.e..
when the load has increased beyond the Staging Baadin the Identification Page. If
enabled, this signal will operate regardless oftiwaiethe ECU is running in Staged Injector
Mode.

NB: The staging signal does not pulse with theeotimjectors. It switches on and stays
activated while the load is above the staging point

There are no programmable parameters associatedhigtfunction.
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16.11 Driver Box (DB3) Staging Signal Function

This function is similar to the previous Stagin@r&il, except that the signal is inverted so
that it is compatible with the Haltech DB3 DrivepX used for controlling extra injectors.
There are no programmable parameters associatedhigtfunction.

16.12 Turbo Timer (TT)

When an engine is switched off, oil is no longemgepumped to the turbocharger. This is
common cause of turbo wear if the turbochargenislfowed to slow down before an engine
is switched off, cause it to spin for an extendetetunlubricated. This function controls the
ignition power via relays to keep the engine rugniar a period of time after the ignition

switch has been turned off.

Care should be taken to make sure the relays aesl worrectly, and that an over-ride switch
has been fitted to allow the engine to be switabiédnanually while the turbo timer is active.

See figure 17.6 for the correct way to wire thigpo. The ECU detects if the ignition switch
has been turned off via the Auxiliary Input/Outpliberefore, the Auxiliary Input/Output

Function must be selected as Turbo Timer in thetifieation.

There are three programmable parameters. Thewiicsare the minimum Air Temp. and the

minimum Coolant Temp. If the inlet air and the @l temperatures drop below their
respective values, the output will switch off. Tlast parameter is the Run Time. This is the
maximum time the ECU will allow the engine to coni@ to run after the ignition switch has

been turned off. If either of the temperature cbads are meet before this time, the output
(and therefore, the engine) will switch off. TherRLime is set to the nearest half minute.

+12V (Const) +12V (Const)

Ignition (key) '—l
switch
| o ToECU: AUXOUT

Over-ride switch
(normally closed)

To ECU: AUXIN o

o Switched +12V Ignition

Figure17.6
NB: When using the Turbo Timer function, tAex. In/Out Function in the Identification

must be set for Turbo Timer. When using TT, otherctions that use the Aux. Input/Output
line can not be used.
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16.13 NOS Switch

This function controls the operation of a NOS systé does not control the delivery of the
Nitrous Oxide, but simply turns the system on drinfcertain conditions. The Nos system
must control the delivery of the nitrous oxide andstalso provide extra fuel delivery. The
output is enabled by a switch connected to the WaryiInput/Output. Once enabled, if the
conditions stated below are met, the NOS system bal activated. The Auxiliary
Input/Output Function in the Identification must bet to NOS Switch for the function to
operate correctly.

There are five adjustable parameters :

Load Bar : If the Fuel Map Bar Number exceeds this value, NOS system will be
turned off. This is used for turbo engines where os is used to help boost the
turbo. Once on boost, the Nos can be turned offnfdtly aspirated engines, on the
other hand, can use Nos at full load, so this vehald be set bar 32.

Max. Rpm : If the Rpm exceeds this value the NOS systembeilswitch off.

Min. Rpm : If the Rpm is below this value the NOS system wit be activated.

Minimum Throttle : The NOS system will be turned on above this value

Minimum Temp. : The NOS system will not be activated unless thgiree coolant
temperature is above this value.

Ignition Retard : The E6S will provide an ignition retard whenetteg Nos system is
engaged. The number of degrees retard is set ofiehd.

NB: When using the Nos function, tieix. In/Out Function in the Identification must be
set for Nos. When using Nos, other functions ttsa the Aux. Input/Output line can not be

used.

FOR SAFETY REASONS THE NOS FUNCTION IS ENABLED ONLY AFTER THE
ECU IS ON FOR MORE THAN 2 MINUTES.

To ECU: AUXOUT o o To NOS valve and fuel

To ECU: AUXIN o

NOS Enable
Switch Switch Position NOS
closed enabled
open disabled
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16.14 Anti-Lag Switch

The Anti-Lag switch function allows turbo-chargeehicles to decrease the “lag” associated
with boost when the motor is not under full load.

There are 6 adjustable parameters:
Enabled / Disabled :This either enables or disables this function.

Retard Value : The ignition timing is retarded by this amount whée Anti-
Lag conditions for operation are met. The vabdge for the
Retard value is (1 to ZOATDC.

% Inc. Fuel : The percentage of fuehcreased during Anti-Lag operation.
The valid range for this function is (1 to 50)%

Zero TPS ONLY : If the Anti-Lag function is to be used when the ditle Position
Sensor value is zero then turn this functi®N. Otherwise
selectOFF.

Zero Inj Time : If the zero TPS only function ®©N then this value determines
the amount of fuel injected aero or no throttle. The valid
range is (1-16) mS.

Throttle Perc : The throttle position valukelow which Anti-Lag is
operational. The valid range is (5-80)%.

The anti-lag system is enabled by a switch condetiethe Auxiliary Input/Output. Once
enabled, if the conditions in the anti-lag paramsetare met, the anti-lag system will be
activated. In some systems the switch is activayetthe clutch.

To ECU : Aux Ou© O To Anti-lag valve
ToECU : Auxlr ©
Anti-lag Enable Switch Positior] Anti-lag
Switek
Closed enabled
Open disabled

WARNING: DO NOT OPERATE ANTI-LAG FOR PROLONGED PERIODS.
EXHAUST AND TURBO TEMPERTAURES RISE WHICH MAY CAUSE ENGINE
DAMAGE.
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SECTION FIVE
Appendices

Appendix A
Troubleshooting

This Appendix is devoted to trouble shooting praidethat may occur during setting up the
E6S on your engine. To use this Appendix, firstlgntify the closest symptom or symptoms
from the list below, and then follow the checkiist possible solutions.

A.1 Overview

Control Programme Problems

* The Haltech Programming Software will not load up

» The Haltech Programming Software will not operat®nline mode.
* The Engine Data Page is displaying unusual seesgiings

Starting Problems
* Fuel Pump does not prime when ignition switched on
* The engine makes no attempt to start

Idling Problems

* The engine will not idle when cold
* The engine idles too slow

* The engine idles too fast

* The engine surges at idle

Light Throttle and Cruising Problems
» Engine will not run at light throttle

Full Power Problems

» Engine dies under full throttle

» Engine surges under full throttle
* Engine lacks power at full throttle

Throttle Response Problems
 Poor throttle response
 Poor throttle response when cold

Cold running problems
» Engine runs poorly when cold
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Fuel Economy problems
» Poor fuel economy - city cycle
» Poor fuel economy - Highway cycle

A.2 Control Programme Problems

Haltech Programming Software will not start up
The Haltech programming software should run on @mputer that meets the requirements
in Chapter 3. If, after following the instructiomsChapter 3, the programme will not run, the
most likely cause will be insufficient memory. His is the case, you must make more free
memory available before running the software.

Do not try running the Haltech software from outamiother shell programme - always start
from the DOS prompt. If you are loading a numbeM&R (Terminate and Stay Resident)
utilities during bootup, you may need to disablenthbefore running the Haltech software.
Refer to your computer and DOS reference manuaise@mory management.

Alternatively, you may make your Haltech disk bdu¢aby placing it in floppy drive A: and
typing:

c:\> sys a:

We recommend that you make a backup of the origireM before trying this. You should
then be able to restart your computer with the disttrive A:, and the Haltech software will
load and run automatically.

If the software still does not run, and you seertessage "Error ### at xxxx:xxxx", record
these numbers (or letters) and contact your Haltiecther.

Haltech Programming Disk will not run Online

If the Haltech ECU does not respond to the Progrengraoftware requesting information,
then the message RECONNECT HALTECH will be disptaykhis situation will occur under
the following conditions

« ECU is not powered up

* Programming Cable is not connected

* Incorrect COM port selected - see Chapter 13

* Wrong Programming Disk (i.e. disk does not m&¢c)
* Programming Cable is damaged

» Serial port of programming computer is faulty.

If the disk is the wrong version or you suspect tha cable is faulty, contact your Haltech
dealer.
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Engine Data Page Displays Unusual Readings

If the air temperature sensor, or coolant tempesasensor is showing a FAULT condition
then the sensors are either not operating corrextlgre disconnected. Using the wiring
diagram of the Haltech E6S Loom check that the@enwsres are not damaged. If the wiring
is OK then contact your Haltech dealer regardipgaeement of faulty sensor.

If the Throttle Position Sensor is showing a faalhdition then re-calibrate the throttle sensor
and check the wiring

If the Manifold Absolute Pressure Sensor does matlmear atmospheric pressure with the
engine off, or if it shows a fault condition, theheck that the sensor is connected correctly.
Check that you have the correct model sensor aidtie Identification page information has
been set correctly.

If the Engine Speed reading is erratic, the triggenost likely picking up ignition noise from
incorrect plugs or leads, electrical noise fromlcmpfans, starter motor, alternator or other
electrical devices in the vehicle.

If the Engine Speed is steady but wrong, checkttieatdentification page contains the correct
information regarding number of cylinders. Make estihe Multitooth trigger type is not
selected unless the engine has a multitooth wifegding a multitooth trigger, make sure the
number of teeth is correctly set for the numbeeeth becam revolution.

If engine parameters are all showing unusual variaimake sure that the ECU is grounded
properly. Also check the engine and chassis grotmtise battery.

A.3 Starting problems

Fuel Pump doesn't prime when ignition switched on

The Haltech E6S will attempt to run the Fuel pumpdbout 2 seconds just after the ignition
is switched on. The fuel pump relay should be hehcting in and out with the fuel pump. If
the relay clicks but the fuel pump doesn't workntbbeeck the wiring of the fuel pump and the
20A fuse in the fuse block.

Engine makes no attempt to start
Check the following:

» ECU is operating (will communicate Online) duricrginking
» Battery voltage and connections

e Fuel Pump runs

* Injector fuse is OK and injectors fire

* Ignition system is operating properly and spar&vailable

* Ignition timing is correct

If the engine is flooding, reduce the bars in tnel fmap that are being used during cranking in
the fuel map, the coolant correction map and the gome map.
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If the engine is not receiving enough fuel and éasing those bars does not help, check that
fuel pressure is available and that the injectpesate properly (are cleaned and flow-tested).

A.4 Idling Problems

If the engine will not idle when cold but will wheihe engine is warm then the coolant
correction map needs to be adjusted.

If the engine idles too fast or too slow, and yoe asing an Idle Air Control Motor, firstly
check that the Idle Speed Control is enabled, dah tlower the target idle setting if
necessary. If not using the idle air control mateen adjust the idle using the idle adjust
screw on the throttle body. Check for any air leiakihe manifold.

Check the ignition timing at idle and adjust if assary.

If the engine surges or hunts at idle then the uneéd and timing are wrong. Readjust the fuel
maps near idle conditions.

In some circumstances it may be necessary to @sgdto Throttle Map. Consult Chapter 6
[6.2] for information on using the Zero Throttle pla

A.5 Light throttle and Cruising Problems

If the engine falters under light load then the tuigs might be too lean, check the Fuel Maps.

A.6 Full Power Problems

If the engine gasps under full throttle then thetome may be too lean. If the engine bogs
down and blows smoke then the mixture is rich. Rekhhe fuel maps.

If the maps appear to be correct then ensure tiatfuel pressure is not falling out of
regulation by using a fuel pressure gauge. Flotvaed clean the fuel injectors.

In some circumstances it may be necessary to @s€uh Throttle Map. Consult Chapter 6
[6.3] for information on using the Full Throttle Ma

A.7 Throttle Response Problems

Throttle response of the EBS is set using the tha@s of throttle pump settings. If the engine
gasps and flat spots (misfires) when the throstlsuddenly opened then the throttle setting is
not high enough or is much too high. If the engmgs down but continues to run then the
mixture is too rich. Experiment with the throttlerpp settings to achieve the optimum.
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The throttle pump coolant factor affects the theofiump only when coolant correction is

being applied, i.e. before the engine has reacpedating temperature. Set the throttle pump
increase and sustain figures only when the engimearm. Wait until the engine is cold again,

and the coolant correction map has been set fod gtable running, before changing the
coolant factor.

A.8 Cold Running Problems

If the engine idles poorly when cold then the cablaap may need adjusting. If the engine is
hunting slightly when cold, then the coolant coti@t map is just too lean, and so needs a
small amount of enrichment. Slight advance with ¢helant temp. can help. If the engine is
difficult to drive when cold, particularly with geachanges, try increasing the coolant
correction factor for the throttle pump.

An engine that will idle when warm, but fails tdadcold unless a tiny amount of throttle is
applied may require idle speed control, with a-fdi function for when the engine is cold.
The E6S can control an Idle Air Control motor that perform this function.

A.9 Fuel Consumption

Poor fuel consumption is a result of a too rich tomi&. If the fuel consumption in traffic is
poor but the highway consumption is good, thenoitld be the areas of the map used for
accelerating that need to be leaned out. The lnetimp may also waste fuel if its values are
too high. Also try using the fuel cutoff on decelgon feature.

If the city consumption is fair but highway cruiginses too much fuel then lean out the light
load bars on the 2000 rpm to 3000 rpm maps (Thighiere most cruising takes place).

If the cold start map is supplying too much fuel warm-up this will also affect the fuel
consumption of the vehicle.
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Appendix B
The Advanced Features

The Advance Mode of the E6S offers the user exealfility in setting the system up for
multiple outputs (i.e. more than one ignition cheineand one or two fuel channels). To
understand exactly what is available in the Advdnb®de, a brief description of how the
system and its output work is required.

B.1 The E6S Outputs

The E6S has five outputs, or channdls.Basic Mode the channels are configured as
follows:

Two outputs drive two solenoid drivers each. Thege outputs define the four injector
drivers used for fuel in a standard setup. These ftvel channels are either fired together
(Multipoint Injection Mode) or alternately (Batchr& Injection Mode). We will call these
channels 1 and 2. Channel 1 is connected in tha koothe outputs marked INJ1 and INJ2.
Channel 2 is connected to INJ3 and INJ4.

Channel 3 is the ignition channel. On a basic sétwwmuld provide the output for an igniter
firing one ignition coil connected to a distributor

Channels 4 and 5 are the Auxiliary channels. Theyige outputs such as Turbo Wastegate,

Thermofans, Shift Light, etc.. The user can sdleese outputs to be one of several available.
These output are also call Aux Out 1 and Aux Owtriel are marked similarly on the loom.

In the Advanced Mode we change the function of these outputs a litllgive the extra
abilities. We use the Auxiliary channels to providre ignition channels or more fuel
channels.

B.2 Direct Fire Ignition

B.2.1 Ignition Outputs

There are two forms of Direct Fire Ignition. Onetashave one coil per spark plug (usually
mounted on top of the plug.) Each cylinder is imndiinally controlled by its own coil.

The second method is to use a waste spark. The itegpaired into companion cylinders
(cylinders with the same TDC but on different sesk Each coil fires sparks on a pair; one
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into the compression stroke, one into the exhauskes (the waste spark). Both methods mean
that the distributor can be discarded.

With either method, the importance of the setuph®E6S is the number of coils. Each coill
needs its own igniter and ignition output. On arfoydinder using waste spark, two coils are
used, and, therefore, two ignition outputs are adedth this case, channel 4 is used as the
second ignition channel, making it unavailable &oiiliary outputs. The six cylinder with
waste spark is similar. It requires 3 coils andy@ition channels. For this setup, channels 4
and 5 become ignition channels 2 and 3 respectively, @either is available for Auxiliary
Outputs.

A V8 becomes a little difficult. It requires 4 ceidind 4 ignition outputs, but we have no more
available outputs. Therefore, we take one of tle dwivers and use it as an ignition channel.
The E6S uses channel 1 (marked on the loom asthi®rpurpose. This channel becomes
ignition channel 4. There is some trade offs witis though. Multipoint is the only available
injection mode. The batch fire and staged modesateavailable. For this application the
E6S8 model is required to provide enough power for §hhimpedance injectors. If 8 low
impedance injectors are used in combination witigrdtion coils then a Haltech External
Driver Box is needed.

There are some other cylinder configurations tcswar. 1, 2 and 3 cylinder engines need 1, 2
and 3 ignition outputs respectively. Alternativedyfwo cylinder can use one ignition output

and use a direct fire coil with a waste spark. Dhkect Fire Option should not be chosen.

This can only be done if the engine is not odd. fifiwe cylinder engines can not run Direct

Fire as they can not use waste spark and thereéme 5 ignition outputs. Also, there are not
enough outputs to run Direct Fire on 10 and 12hdgr engines.

B.2.2 Synchronising

On a distributed engine the E6S does not need ¢ovkihe engine position. It is told to
generate a spark which the distributor sends tactheect spark plug. With Direct Fire, the
E6S needs to know engine position so that it knatvat coil to trigger next. To do this, the
ECU needs to receive Synchronisation Event(Sync. Event). One form of Sync Event is
missing teeth on a multitooth wheel. The most comnSync Event though, is Home
trigger. This trigger needs to occur before themtagger for cylinder (or coil) one, indicating
that the next main trigger is for cylinder one. §trigger should not occur at the same time as
the main trigger.

When the engine is started, the ECU will not geteegaspark until it receives a Sync Event.
After that, the ECU fires each ignition output sequally until it gets to the last output. It
then expects to receive another Sync Event. lfo#sdnot receive a Sync, it will not fire
another spark until it does. If the Sync is recgjdeCU ignition is set back to coil one and the
seguence continues.

The Home trigger must occur before the main trigegeh time coil one is to be fired. For
example, on a four cylinder with waste spark, coie needs be fired once every revolution.
With 4 coils, though, coil one fires once every twavolutions. A cam trigger would be

required for the Home.
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The Home trigger is wired to the same input asRbad Speed. This means that the Road
Speed input, and consequently the Torque Conv@rigrut, cannot be used with Direct Fire.

B.2.3 Coil Setup

To give an example of how to match up the coilgh® ignition outputs, we will use an
example of a V8 with an arbitrary firing order ofL; 2, 7, 8, 4, 5, 6, 3. The companion
cylinders are the corresponding cylinders in eaal. Therefore the companion pairs and
their coil numbers would be : Coil One, cylindérand 4; Coil Two, cylinders 2 and 5; Coil
Three, 7 and 6; Coil Four, 8 and 3. The coil nuraltken match up with the ignition Channel
numbers. The diagram below shows how the coils dvoahnect up.

Tolgniter and Power

Figure B1. Coil layout for V8 with firing order 1, 2,7, 8,4, 5, 6, 3.
It is not necessary for coil one to connect tongdir one. If, for instance, the original Home

trigger occurs before cylinder 6 (not common, basgble) then coil one would need to
connect to cylinder 6. The coil order would st#l the same.

B.2.4 Converting Individual Coils to Waste Spark

One way of overcoming the problem of individuallsan 6 and 8 cylinder engine (and 4
cylinders if required) is to pair the cylinders upthe same way, but run 2 igniters (one for
each plug) to one ignition output. For example, amsix cylinder six igniters would be
required but only 3 ignition outputs, which is witlthe scope of the E6S.

B.2.5 Ignition Outputs

The E6S will always use it outputs in the same oridewill use up to 4 outputs, and what
outputs it does not use are available for othep@sgs. The output order is :
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Channel 3 IGN OUT
Channel 4 Aux Out 1
Channel 5 Aux Out 2
Channel 1 INJ1/INJ2

B.3 Sequential Injection

Sequential injection allows fuel to be deliveredthe engine at a time that produces best
combustion. Since this time is different for eagfintler, sequential systems inject fuel at
different engine angles for each cylinder. The ®etjal Injection Mode of the E6S will
control up to four separate fuel channels. Thisvigies full sequential for engines up to 4
cylinders, and semi-sequential for 6, 8 and 12hddrs engines.

B.3.1 Sequential Features on the E6S
Injector Phasing

The timing (or phasing) of these injections is\gatthe Injector Phasing Map. This Map sets
the angle of the End of Injection, in degrees BT®&@aust (not compression), against the
engine speed. This allows the injection to be cetepl before the inlet valve opens. The E6S
then times the start of injection, based on thggér, so that the injection is completed by the
specified engine angle. If the E6S computes thateths insufficient time to complete
injection before the specified End of Injection éinthen injection will continue past this time.

Injector Trims

With multiple injector channels, it is possibletton the fuel injection time to each channel.
The E6S has the ability to adjust each channel l2.5%. This is meant primarily for the
‘equalization’ of flow rates between injectors wittarginally different flow rates. These trims
are accessed through the Fuel Maps and Setup Menu.

B.3.2 Sequential Outputs

The E6S can run full sequential on an engine withaufour cylinders. When the Ign / By is
set to 1 in the Fuel Setup, injection will occucermper engine cycle (every second revolution)
for each channel. The output channels used anortles of injection are :

Channel 1 INJ1/INJ2
Channel 2 INJ3/INJ4
Channel 5 Aux Out 2
Channel 4 Aux Out 1
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If you have less then 4 cylinders will not need fallir outputs. A 3 cylinder engine, for
example, will only use channels 1, 2 and 5. Chadnisl then left available as an Auxiliary
Output.

The E6S can only provide 4 fuel outputs, therefooannot control each cylinder’s injection
on an engine with more than 4 cylinders. For 6 oyl&der engines, the E6S can operate in a
semi-sequential mode. With the Ign / By set to dheinjection will occur once per engine
cycle. The injectors need to be paired to cylin@gljscent in the firing order. For example, on
a six cylinder engine with firing order 1-5-3-6-2-the injector would be paired to fuel
channels as follows :

Channel 1 INJ1/INJ2 cyl 1 and cyl 5
Channel 2 INJ3/INJ4 cyl 3 and cyl 6
Channel 5 Aux Out 2 cyl2and cyl 4

Channel 4 is not used for fuel and is thereforededilable as an Auxiliary Output.

The Sequential Injection Mode on a 12 cylinder erags not really sequential at all, but a
form of extended Batch Fire. The E6S will fire tihgectors as three groups of four injectors
(uses three outputs.) With the Ign / By set tdh@,ihjectors will each fire once per revolution.
This injection mode has proved useful in reducingl foressure fluctuations in the fuel rails
on V12 engines. The Individual Injector Trim isllstipplied to each channel, so group the
injectors by flow rate and set an appropriate aioa.

Sequential injection on 5 and 10 cylinder motonsaspossible with the E6S.

Important Notes

1. The E6S as yet has no means of programming thegfiorder of the engine in
software. It uses the channels sequenced in ther onéntioned previously. Therefore, it is
necessary to wire the injectors according to thegiorder.

2. The Sequential Injection Mode can not be used dnjunction with Direct Fire
Ignition Mode except on 1 or 2 cylinder enginesbdth modes are selected with more the 2
cylinders, the E6S will choose the ignition funatio preference to the fuel function.

3. The Table in sectioB.7 should be consulted to determine if a particutarfiguration
is possible.

B.3.3 Synchronising

To be able to synchronise the injectors with theaamahe E6S needs @ynchronisation
Event, usually in the form of a ‘Home’ Trigger to opezan sequential mode. The Home
trigger is separate from the main trigger andlis tdthe ECU that the next injection is to be for
channel 1. Each injection is calculated from a mtaigger. The first trigger after a Home
trigger calculates injection for channel 1. Eachmtagger after that will sequence through
the channels in the order mentioned earlier. he.arder will be channels 1, 2, 5 and lastly 4
(if all four are used). If the Home trigger doed nocur, however, injections will continue,
but injector synchronisation cannot be assured th@ihome pulse is received again.
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B.4 Multitooth Triggers

The E6S is capable of triggering from multitootleknip, as used on a number of production
vehicles. The E6S employs software signal conditigrio convert the multi-tooth trigger to
standard form. This is done by counting teeth ffisynchronisation event” (be it a Home
signal for normal multi-tooth triggers, or by misgiteeth on the Motronic systems), until a
certain tooth is encountered which correspondiécengine location specified as the Trigger
Angle. The E6S then conducts ignition (and possifjgction) timing as normal.

After recognising the synchronisation event, th& Bl locate the first “standard” engine
trigger by the tooth indicated as Tooth Offset lie ignition Setup. To find the remaining
“standard” engine triggers, the E6S counts a nurtdeth equal to the total teeth in one CAM
revolution, divided by the number of cylinders,.eog a four cylinder Motronic engine, the
following parameters might be set:

Trigger Edge: RisingFFalling (using RA4)

Trigger Angle: 65 (60 to 100° as required)

Trigger Type: Standard / MultiTootiMotronic / Twin
Total Teeth: 120

Tooth Offset: 5 (0to [Total Teeth/ # cylindees required)

After finding the missing teeth, the E6S will colnteeth then produce an internal trigger at
65° BTDC to perform ignition for cylinder 1 (or 4j.will then count 30 teeth and generate a
second internal trigger at 65° BTDC for cylindefo2 3).

Due to the high frequency of multitooth signalgrthis a maximum Rpm to which the E6S
ECU will operate. For the Motronic signal, this iimis 9000 rpm. For other multitooth
signals, the limit is 10,500 rpm.

NB: a) A Home signal is required with the Motroririgger for sequential injection or
Direct Fire 4 cylinder with 4 coils. It is not nesdlif using wasted spark direct fire, as the
missing teeth act as the Synchronisation Event.

b) When non-sequential injection is chosen witaronic type trigger, fuel injection
occurs on detection of the missing teeth. Thisoisedto ensure injection once per revolution
on engines with an odd number of cylinders. Alwsgsign/By on Motronic set-ups to 1.

B.5 Twin Triggers and Twin Distributors

The Twin Trigger is designed for two purposes.alh de used to provide direct fire ignition
on 2 cylinder engines (most motorbike twins) withthie use of a Home sensor. The E6S
Main Trigger input fires coil 1, and the Home inpsitused to fire coil 2. The Twin Trigger
can also be used to differentiate between coilaro8 or 12 cylinder using twin distributors.
Two four (or six) cylinder distributors, completatiwtrigger wheels can be used, thus again
obviating the need for a Home.
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B.6 Rotary Engines

The EG6S is capable of providing fuel and sparkwimtotor Wankel engines, both in direct
fire form or with a distributor. The leading anditing sparks are generated separately, with a
programmable split between them. The split is pgogned through the Rotary Trailing Map.

There are two ranges to the Rotary Trailing Mapowe2000 rpm and above 2000 rpm. This
map is a measure of split, or delay, from the legdipark, which is computed from the base
ignition map normally with all corrections. The maglexes split against the engine load.
When displayed on the Engine Data Page, or inaigdathe trailing spark timing is shown as
an absolute advance in degrees BTDC.

If using a distributor, there are two ignition outp, one for the leading and one for the
trailing coils. If using direct fire, the two leandj sparks are fired together, as in a waste-spark
set-up. Two individual coils must be used for tteeling sparks, as these are fired separately.
Each coil igniter will have its own trigger. If ung direct fire, a Home signal is needed for
trailing ignition to be generated.

Distributor Direct Fire
Output Function Function
INJ1/INJ2 Fuel (Primary) Fuel (Primary)
INJ3/INJ4 Fuel (Secondary) Fuel (Secondary
IGN OUT Leading Spark Leading Spark (both)
AUX OUT 1 Trailing Spark Trailing Spark front rotor
AUX OUT 2 Auxiliary Output Trailing Spark rear rato
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B.7 Summary Table

The list that follows shows the different typesootput configurations that may be employed.
Note that in some cases, an Extra Driver Box isdedeo provide sufficient driver power.
“Standard” fuel injection is multipoint, stagedhmtch fire. DF is for Direct Fire.

# Cyl. Ignition Fuel Aux. Out 1 | Aux Out?2
1 Distrib* Any Yes Yes
2 Distrib** | Standard Yes Yes
2 Distrib** | Sequent. Yes Yes
2 DF - 2 coil | Standarg No Yes
2 DF - 2 coil | Sequent No Yes
3 Distrib Standard Yes Yes
3 DF Standard No No
3 Distrib Sequent. Yes No
4 Distrib Standard Yes Yes
4 DF - 2 coil | Standarg No Yes
4 DF - 4 coil | M’Point No No
4 Distrib Sequent. No No
5 Distrib Standard Yes Yes
6 Distrib Standard Yes Yes
6 DF Standard No No
6 Distrib Sequent. Yes No
8 Distrib Standard Yes Yes
8 DF Standard No No
8 Distrib Sequent. No No
8 Twin Dist | Standard No Yes
10 Distrib Standard Yes Yes
12 Distrib Standard Yes Yes
12 Distrib Sequent. Yes No
12 Twin Dist | Standard No Yes
12 Twin Dist | Sequent, No No

* Although strictly there is no distributor on ac¥linder engine, selecting Direct Fire will
cause the E6S to wait for a Home signal.
** This configuration could also be used for wasperk direct fire ignition.
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Appendix C
Injector Impedance

Electrically, there are two different types of eteaic fuel injectors. One type of injector,
characterised by a high coil impedance (%212 known assaturation injectors. The other
sort of injector, typically with coils of less th@&ohms impedance, is known peak-and-
hold injectors. The names are derived from the curmgateform that accompanies the
injector when it is switched on.

Saturation, or high impedance, injectors, requiggnaple switch to operate. When a 16 ohm
injector has 12V applied to it, the current thagxpected to be drawn is 0.75 amps (by Ohm's
law). However, the current in a coil cannot chamggantly. When power is applied to this
injector, the current builds in the coil over aipdrof around half a millisecond, until it
reaches its 0.75 Amp maximum, i.e. saturation. ddies remain in saturation until power is
switched off at the end of injection.

In order to reduce opening time, the coil impedacae be reduced. Very low impedance
would result in very large continuous currentsuh@sg in a great deal of heat and waste of
energy. However, a much smaller current is needdubld the injector open than is needed to
initially switch it on. Thus, such an injector iestribed by two currents: a peak current for
opening, and a hold current for maintaining thel filewv. These peak-and-hold, or low

impedance, injectors, are particularly good fohhigm engines needing large fuel-flow rates.

Peak-and-hold injectors come with a wide varietycofrent requirements. Most peak-and-
hold injectors need 2A to switch on with 0.5A hadrrent (2/0.5A peak-and-hold), or are
4/1A peak-and-hold. Some very high performancectojs need as much as 6A to switch on,
especially under high fuel pressures.

C.1 The E6S Injector Drivers

The solid state devices within the E6S ECU thatusexl to switch the injectors are known as
theinjector drivers. There are two differerE6S models:E6S andE6S8 The E6S possesses
four heavy-duty injector drivers. ThE6S8 has eight injector drivers (4 extra drivers in
parallel with the standa@6S injector drivers). Both models can use eitherrsditon or peak-
and-hold injectors. Each individual driver limitss icurrent draw to 4 amps, and, upon
reaching that limit, clamps the current to justipa

The drivers used in thE6S and E6S8 are each capable of firing two saturation injestor
Thus, theE6S with four drivers can use a total of eight injestoindividual drivers are
capable of firing one or two 2/0.5A peak-and-hatjectors. If using 4/1A peak-and-hold
injectors, you should not employ more than onecigje per driver. Most high current
motorsport injectors can also be fired (one peretjiproviding fuel pressures are not
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excessive (>5 Bar). Running two high current, lompedance injectors from one driver can
result in difficulty in obtaining stable air:fuehtios when injection times are short (around
idle and light load). Th&6S8 model has 4 extra drivers compared toE#S and should be
used ifmore than four high current injectors are required.

In general, an injector driver will reliably firavd injectors with more than 2.5 ohms caill
resistance. Coil resistance can be measured witlidamary low-ohm resistance meter. If you
are unsure which E6S model to choose contact yaiieeh dealer for advice.

NOTE: Under no circumstances should you mix saturabn and peak-and-hold injectors
on the one driver. This will lead to erratic injecor operation.
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Appendix D
Fuel Systems & Staging

The best EFI installation will yield poor resultghe fuel system does not meet the demands
of the engine. Insufficient fuel flow can lead togee lean out and detonation which could
cause serious damage. For the safety of your engmeirge you to check your fuel system'’s
capacity and ensure that there will be sufficiampy at all times. A fuel pressure meter
should be used during testing and tuning to enthae fuel pressure does not fall out of
regulation i.e. that the pressure does not dragsoitlate.

This appendix offers guidelines to testing yourl fssgstem and suggests some solutions if
there are supply problems. If you find you neednimdify your fuel system and are unsure
what to do, contact a Haltech dealer for advice.

Fuel is dangerous. Beware of flames, cigaretteq,
electrical sparks, etc

D.1 Fuel Requirement

If you can estimate the power output of a gasaingine, you can make a reasonable guess at
the fuel flow requirement. A simple rule of thumibhus, may be expressed in metric or
imperial units.

Every 100 hp needs around 50 Ib/hr (8.0 US gal/hof fuel
(6.6 Imp gal/hr)

Every 100 kW needs around 670 cc/min (40 L/hr) oluel
This assumes a brake specific fuel consumption.®®.0The actual fuel flow necessary by

injectors and pump are likely to exceed a figuneved this way. This is due to the overheads
in injector dead time and pumping return fuel tanten regulation.

D.2 Injector Flow Capacity

If you have purchased second hand injectors, oe lmamoved the current injectors while
doing work on the engine, we strongly recommend yba clean and flow test them. If you
have bought new injectors, it is worth flow testthgm anyway if you do not know their flow
rate. Make sure that you test the injectors afubkpressure that your regulator is operating.
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Your total injector flow capability is given by tlsaim of the injector flow rates. Injector flow

rates are usually specified in either cc/min ohibCheck that you have enough injector flow
to match the estimated power output comfortablyegKén mind that you do not want to

exceed 85% duty cycle injection on time, and thahigh rpm, injector dead time can

consume a significant amount of available injectiare.

If you find that your injector flow is insufficienyou can change to larger injectors, add extra
injectors, or increase fuel pressure. Raising fuiebsure to increase injector flow rate is not
recommended if the desired flow is more than 208&& tthe system currently achieves. Fuel
flow is not in direct proportion to fuel pressuhecreasing fuel pressure will increase injector
dead time and reduce the flow rate of the pump.

D.3 Injector Staging

Another way of increasing injector flow, without mpromising good drivability and fuel
economy is to employ staged injection. Injectorgstg allows the use of primary and
secondary injectors and is usually only used oh bigpst turbo or supercharged engines. The
ECU will fire only the primary set of injectors ulna preset load point, where the ECU will
control both primary and secondary injectors.

The turn on point for the secondary injectors delgeon injector size and engine performance,
but will usually occur just after the engine haadeed atmospheric pressure. Typically bar
number 14 to 16 will work well in most applicatioie staging point must occur before the
primary injectors have reached 100% duty cycletd@ibie highest speed range in the fuel map
that the engine is using, and make sure that 8tdo& for primary injection is not too high. If
it is, you must stage at a lower pressure. (Reféiné section on duty cycles in Chapter 4).

Adjust the bars around the staging point with erzecare to ensure that the engine does not
lean out as the secondary injectors come in. WherHiltech ECU begins to stage it begins
firing both sets of injectors at once and firesmthwith the same duration. This means that if
both primary and secondary injectors are of theesthow rate then the first staged bar should
theoretically be slightly more than half that oé tlast unstaged bar. Allow a safety margin by
using 60% of the last bar.
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Staging is enabled on the Fuel Setup by selechiad'$taged"” Injection Mode. The Staging
Bar is also defined on the Setup (see Chapter 3).

Once staging is enabled, the bars on the Fuel Malpshange appearance. The bars that
indicate both sets of injectors firing are a diier colour to those corresponding to primary
injectors firing alone.

When staging injectors, drivers 1 and 2 are prinzany drivers 3 and 4 are secondary. Since
the number of primary drivers is halved, and sigog may wish to employ higher power
secondary injectors, ensure that you have suffidemer power to run the injectors properly.
(See Appendix C)

D.4 Fuel Pump Capacity

You should ensure that your fuel pump is capablsugplying sufficient fuel to feed the
engine at maximum power. With the engine switchiédilgectors closed) feed the return line
of the fuel pressure regulator to a measuring co@taln the case of a turbo- or supercharged
engine, pressurise the manifold pressure port effulel pressure regulator to the maximum
boost of the engine. This is necessary as the fete of the pump decreases with output
pressure. Power the pump for one minute and caéctiie hourly fuel flow rate of the pump.

Since the pressure regulator operates on a reystaers, there should always be fuel being
returned to the tank, even when fuel flow to thgieea has reached its maximum. If this fails
to happen, the fuel pressure will fall out of regidn. Therefore the fuel pump must be
capable of delivering significantly more fuel théme engine is going to use. As a guide, the
pump should flow 30% more fuel than consumed byetiggne.
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If you cannot achieve the required fuel flow fromeopump, you can employ two pumps in
parallel. If you choose to use a low pressure ptorgugment the fuel flow of a high pressure
pump, place a check valve after the low pressuneppu

D.5 Fuel Rails and Pressure Regulators

A long fuel rail with narrow internal diameter waluffer from pulsation in the fuel rail. The
internal rail diameter should be around 12mm (¥Eyen so, oscillations may occur,
particularly if the injectors are large. A fuel daen can help in removing these oscillations. If
running a multipoint setup, batch fire injectionllwalso reduce oscillation amplitude.
Oscillations may occur only within a certain rpnmga, so a fuel pressure meter should be
monitored throughout the driving range of the eagin

On V configuration motors, it may be more practimalemploy two regulators, one on each
bank's rail. The fuel from the pump can be splithe two rails, and the return line from the
two regulators can be joined. Since pressure ragslavork within certain flow limits, this
may also save having to purchase an expensivepnggsure / high flow regulator.
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Appendix E
Trigger Interface

Interfacing the E6S with your particular triggessm may be fairly straightforward or it may
be complicated. The variety of trigger designs latée is the primary source of complication.
This appendix contains a lot of useful informataimout the different approaches to trigger
design and is essential information to anyone liivsean E6S.

E.1 The Input Trigger

The E6S ECU has been designed to trigger from areggignal that varies from a ‘low’ of
zero volts (ground) to a voltage between 5 anddl&vThe actual value of this ‘high’ voltage
is not important because it is the transition friow’ to ‘high’, or ‘high’ to ‘low’, that is used
to trigger the E6S ECU. This transition is refertedas thelrigger Edge and will be shown
in the following illustrations as an upward or doward facing arrow. An upward facing
arrow would indicate that the trigger edge is tla@sition from low to high and this is called a
Rising Edge trigger. If the trigger edge occurs on the traasifrom high to low, it will be
shown as a downward facing arrow, and would beedadifalling edge trigger. See Figure
E.1.

f ¥

RISING EDGE F4LLING EDGE
FigureE.1

In order for the E6S to operate correctly a trigggge must be generated for each spark. This
edge must occur a fixed number of degrees befgredéad centre (BTDC) and must not
change. The position of the trigger is given im&shaft degrees and is call€dgger Angle.

In addition there should not be any variation ia thgger angle between cylinders. The E6S
can be set by the user to have its trigger edgerditween 60° and 100° BTDC.

In the example shown in figure E.2a the triggerunsmn a rising edge at 70° BTDC. The
second transition, from high to low, could occuly dame after the rising edge. In some
installations the second transition will coincidéhw10° BTDC or TDC itself, or it could
happen as close as a few degrees after the tragiger. This second edge will have no effect
on the correct operation of the E6S ECU. It is dhly position of the triggering edge that is of
importance.
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2a  RISING EDGE 2 FALLING EDGE
FigureE.2

In the previous examples the trigger edge has bleewn as the first edge of the trigger pulse.
The trigger does not necessarily have to be tls¢ édge of the trigger pulse. Consider the
example shown in figure E.3. In some trigger devittee pulse given for cylinder one would

be a different width than the pulses given fortladl other cylinders. If the first, in this case,

rising edges were used as the trigger edge thee wauld be a variation of 20° between the
trigger for cylinder one and all other cylinderdi§ would lead to cylinder one being 20°

more advanced than all the other cylinders andaatsly this would be unacceptable. The
answer in this case would be to set the triggentpsn that it is at a falling edge and to have
the trigger degrees set to 60° BTDC.

FULSE FOR
CYLINDER
ONE ONLY

PULSE FOR
ALL OTHER
CYLINDEERS

100° 80° 607
FigureE.3

E.2 Trigger Devices

The output of Hall Effect or Optical sensors cont@mally be connected directly to the input
trigger pin of the E6S ECU. Many distributors usesoriginal equipment manufacturer’s
computer controlled ignition systems would be @tteith Hall / Optical triggers. The internal
structure of such distributors is usually configu that a chopper wheel attached to the
distributor shaft passes through a gap in the seibese devices require three connections :
Power (normally +12V)
Ground, and

Trigger signal output.
Assuming that the timing edges conform to the tketst out above, a distributor such as this

would connect directly into the E6S ECU. Often thdsstributors have a rising edge trigger at
70° BTDC.
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Many distributors used in electronic ignition systecontain internal components and layouts
the same as the distributor described above, laufiteed with mechanical and/or vacuum
advance mechanisms which are much less effectigelaxible than electronic timing as in
the EBS. If these mechanisms can be defeated avezinand the timing edges set correctly,
then they can successfully be used to trigger the E

A third type of pickup, the magnetic reluctor, sed in distributors as well as on crank trigger
units. It is possible to use this type of trigger the E6S using it's own internal reluctor
adapter to convert the signal into the square waygeired to trigger the E6S. The Primary
input is used for thenain trigger, and the secondary is used for theme(Sync. Event) or
Road Speed input.(See Syncronising Events, AppeBili, B3.3 and E.3).

NOTE:

ANY COMBINATION OF HALL EFFECT, OPTICAL OR RELUCTOR
TYPE PICK-UP MAY BE USED FOR THE “TRIGGER” (MAIN IGITION
EVENT) AND “HOME” (SYNC. EVENT) INPUTS. HOWEVER,
RELUCTOR TYPE PICK-UPS MUST BE CONNECTED TO THEIR
RESPECTIVE RELUCTOR ADAPTOR INPUT.

THE ONBOARD RELUCTOR ADAPTOR ACTUALLY HAS TWO
INDEPENDANT CHANNELS. ONE IS FOR THE “TRIGGER” SIGAL.
THE SECOND IS FOR THE “HOME” SIGNAL.

EACH RELUCTOR ADAPTOR CHANNEL USED REQUIRES TWO WER
CONNECTIONS.

The magnetic pickup is basically a piece of wirapged around a magnetic core and attached
to the sensor face, which is called the pole pi€be. physical size and shape of such a pickup
can take many forms. This type of pickup has eitiverwires (one positive (+), and the other
negative (-)), or three wires with the third bemghield. The wires are sometimes marked as
such, but more often than not they are unmarked.

If using a “reluctor” type for the TRIGGER signalut:

» The Positivepin from the “Trigger” reluctor pick-up connects the input of
the onboard reluctor adaptor (PIN BRIGGER), on the Trigger Input plug).

» The Negativepin from the “Trigger” reluctor pick-up must coroteo the
negative reluctor adaptor input (PIN INPUT B), on the Trigger Input

plug).
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If using a “reluctor” type for the HOME signal inpu

» The Positivepin from the “Home” reluctor pick-up must conndatthe input
of the onboard “HOME” reluctor adaptor (PIN HQME), on the Trigger
Input plug).

» The Negativepin from the “HOME” reluctor pick-up must connedtto the
negative “HOME” reluctor adaptor input (PIN @NPUT A), on the Trigger

Input plug).

If you cannot tell which wire is the positive fromarkings or wire colour, then it would be
necessary to check the signal going into the E@®yw@s oscilloscope.

When ferrous metal (metal that a magnet will atjréecpassed very close to the pole piece,
the pickup will generate a voltage similar to figu.5a on the positive wire. The amplitude of
the signal will vary with the speed at which therdeis metal passes the pole piece. At low
speeds the signal may only be several hundredvoliih, but at high speeds it could rise to 20
volts or more. The sudden drop in the signal framsifve to negative seen in figure E.5a
corresponds to the metal being directly in linehvitthte sensor. As can be seen, the signal is
not a square wave required by the E6S, and atpewds the signal amplitude is too low.

The voltage input of the reluctor adapter mustt fgs to a positive peak, which arms the
circuit. When the signal rises to approximately-BD% of the peak value the reluctor adapter
will generate a falling edge, and when the sigmasses zero volts a rising edge triggers the
Haltech ECU. If the wires are reversed and theadignes negative first, the Reluctor adapter
will generate a pulse but it will NOT trigger thé&% correctly resulting in incorrect ignition
timing. An incorrectly wired reluctor will retardynition timing as RPM increase or generate
multiple triggers. Incorrect wiring of a reluctaigger can cause major problems. If you are
using a reluctor pickup ensure that they are wivil the correct polarity.

EGS INTERNAL SWITCH SETTINGS

Normal configuration of the E6S is for a Hall Effégput. To configure the E6S for a reluctor
type pickup it is necessary to remove the enclosudplate on the opposite side of the main
harness connector and configure the DIP switcheh@might hand side of the unit. Below is
a table of different DIP switch combinations.

SWITCH | POSITION FUNCTION
A DOWN Enable Main Trigger out from reluctor adapto
B DOWN Enable Main Trigger into reluctor adaptor
C DOWN Enable Home out from reluctor adaptor
D DOWN Enable Home into reluctor adaptor
E UP Set if reluctor is not Motronic (see next gEagt
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IF USING A RELUCTOR PICK-UP DEVICE FOR THHRIGGER (MAIN IGNITION
EVENT) SIGNAL, SETBOTH SWITCHESA AND B DOWN.
NOTE: The TRIGGER EDGE on the IGNITION SET-UP page must be set taRISING.

IF USING A RELUCTOR PICK-UP DEVICE FOR THEHOME (SYNC. EVENT)
SIGNAL, SETBOTH SWITCHESC AND D DOWN.

NOTE: The HOME EDGE on the IGNITION SET-UP page mud be set toRISING.

TRIGGER CHANNEL HOME CHANNEL
Signal From Trigger Signal From Home
Rgluctor Pic:k-ugg Reluctor Pick-up
/ /
p SWITCH B (DOWN) ¥ SWITCH D (DOWN)
Bypass Line Bypass Line
Aqaictor (Hall Effect, Optical) Agaptor (Hall Effect, Optical)
> SWITCH A (DOWN) > SWITCH C (DOWN)

\ \
\

To Processor To Processor

DO NOT ACTIVATE ANY OF THE SWITCHES UNLESS YOUR INS TALLATION
REQUIRES YOU TO DO SO.

+V

ZERO //
(GND)
-V TRIGGER POINT IS RISING EDGE
ZERO VOLT CROSSING
TRIGGER
SIGNAL L

Figure E.5. Top diagramisthe signal fromthe magnetic reluctor sensor. Bottom diagramis
the signal after modification by the on-board Reluctor Adapter circuit.
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A variation on this type of pickup uses a magnevimg past the pole piece, instead of ferrous
metal, but generating the same wave form. An exampthis type is the MSD flying magnet
crank trigger. This pickup can be used to trigherE6S ECU.

Since there are a large number of diverse reluctadistributors it may be necessary to
connect an external custom reluctor adapter unit ithe on board circuitry cannot be
configured satisfactorily. Please contact your neast Haltech dealer if you are
experiencing reluctor configuration problems.

E.2.1 Motronic Trigger

The Motronic magnetic sensor has two wires, ondigeg+), and the other negative (-), The
wires are sometimes marked as such, but more tifegnare not. It is very important that the
positive wire connects t8IN B (TRIGGER) on the Trigger Input plug.

The negative wire connectsdN D (INPUT B) on the Trigger Input plug.

If you can not determine which wire is positivenegative from marking or wire colour, then
it would be necessary to check the signal going tiné E6S using an oscilloscope.

As in the preceding section the E6S internal DIRches have to be configured for a
Motronic trigger:

SWITCH | POSITION FUNCTION
A DOWN Enable Main Trigger out from reluctor adapto
B DOWN Enable Main Trigger into reluctor adaptor
C UP Enable Home out from reluctor adaptor
D UP Enable Home into reluctor adaptor
E DOWN Motronic trigger Enabled

A Motronic wheel more than often has 60 teeth (sameemore or less), among them there are
two missing teeth which will often give a largegrsal. The input to the E6GS trigger circuit
must first go positive(+); when the signal risepragimately 50 mV a falling edge is
generated, and when the signal crosses zero voisng edge is generated. Missing teeth in

the Motronic wheel provide a larger pulse in thégpatiwaveform which is recognised by the
Haltech ECU as the home position.

NOTE: In the IGNITION SETUP page Trigger Edge shoud be set to FALLING.
THE HOME EDGE OR HOME RELUCTOR ADAPTOR ARE NOT USED .
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Output Signal from the Motronic Sensor

Zero Volts /\ a A
(Ground) / K] o

Output Signal Zero-Volts
(Ground)

If the wires are reversed and the signal goes mnvegg) first, or a rising edge is selected to
trigger the Haltech ECU, then the on-board reluattapter will still generate a pulse but it
will not trigger the Haltech correctly resultingiimcorrect ignition timing. So please make
sure it is wired correctly.

E.2.3 Adjusting The On-Board Jumpers

* Remove the 4 phillips head screws from the endpglpp®site to the main connector.
 Slide the lid off the enclosure.

JUMPER LOCATIONS

JUMPERS DIP SWITCHES

MAIN CONNECTOR AN

J7 / >
\ — (111 |F
8 :|E

J4 J11 :|C
[L1T] - i
J2 J10 6 :|A

J3_J5
J1 J9
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JUMPER JUMPER FUNCTION ON OFF
1 RELUCTOR HOME CHANNEL AMPLIFIER GAIN 4.3 1
2 RELUCTOR TRIGGER CHANNEL AMPLIFIER GAIN 4.3 1
3 RELUCTOR HOME CHANNEL PEAK DECAY SLOW FAST
4 RELUCTOR TRIGGER CHANNEL PEAK DECAY SLOW FAST
5 MULTITOOTH RELUCTOR VOLTAGE THRESHOLD (SEE NOTES)| LOW
6 SPARE ANALOG INPUT (SECOND TRIM) GAIN 0-5Vv 0-1Vv
7 EIGHT OR FOUR INJECTOR DRIVERS (SEE NOTES)
8 EIGHT OR FOUR INJECTOR DRIVERS (SEE NOTES)
9 RELUCTOR HOME CHANNEL % OF PEAK THRESHHOLD 50% 709
10 RELUCTOR TRIGGER CHANNEL % OF PEAK THRESHHOLD 50% 0%
11 MULTITOOTH RELUCTOR VOLTAGE THRESHOLD (SEE NOTES)| MED

Notes:If J5 and J11 are both on , the multitooth relugtitage threshold
will be very low making the reluctor adaptor vegnsitive. If J5 and J11 are
both off the threshold will be high , this is thiefalt setting.
J7/J8 are positioned for eight injector driverfignl and 4 drivers irfig 2.

The E6S-81f{g 1) should only be used with motors with more thdaw

impedance injectors.

J7 J8  Figl J700 J8 Fig2
o

MAIN CONNECTOR MAIN CONNECTOR

E.2.5 Hall Effect Sensors

The Haltech hall effect sensor is a two channeladethat can be used to trigger the Haltech
range of ECU’s in a wide range of applications.

The most common application is in a direct fire faguration where a synchronisation event
is required. As the Haltech hall effect sensor igaldchannel, it can provide this
synchronisation pulse as well as the trigger signal

The principle behind its operation is quite simpgAs. a magnet passes the sensor the output
state changes from high to low. The orientatiothef magnets determines the output signals
from the sensor.
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There a two types of hall effect sensors avail&iolen Haltech

THE S1 HALL EFFECT SENSOR

The S1sensor which is identified byldack cable gland and operates in the following way:

As a south pole passes the sensor face the sigialth the primary (PIN C) and secondary
(PIN D) channels are switched to a low state. A®ih pole passes the sensor a low state
will only occur on the primary channel.

N.B. MAGNETS SHOULD ALWAYS BE MOUNTED IN A NON FERR OUS
MATERIAL SUCH AS ALUMINIUM .

With these characteristics a direct fire can lhbeipen the following way:

USING THE SENSOR ON THE CRANK

After a suitable mounting location for the sensas lbeen found the engine should be
positioned at approximately 7BTDC cylinder no.1 compression. The magnet shaold be
placed in the aluminium disk with the south poleirig towards the sensor, making sure the
magnet is in line with the sensor when the engina this position. This is now the reference
point for all the other magnets. The number of rcdirs will determine the number of
magnets required and the angle of installation. rEmeainder of the magnets to be fitted will
all have a north pole facing the sensor.

The adjustment of the air gap will be determinedhsy strength of the magnets used. This

should be tested once the wheel assembly has bsitied. Checking the Engine Data page
for steady RPM is usually a good indication that élirgap is acceptable.

IDENTIFYING THE MAGNETS POLES

If you need to identify the magnet poles this cardbne easily with the use of a multimeter.
By powering up the sensor, using 12 volts (PIN &) ground (PIN A)

the secondary trigger channel (PIN D) can be cleetaedentify a south pole. Connecting the
multimeter between PIN D and ground, 12 volts &hdie present. When a South pole is
placed in front of the sensor this value will gdteolts.

FITTING THE MAGNETS

We strongly recommend that Haltech rare earth magpart number REM1) be used for the
purpose of triggering the sensor. These are stnaagnets with good stability to reasonably
high temperatures and which have a long serviee 8bme rare earth magnets are stronger
but break down under excessive temperature, dioarbrittle for the purpose, or do not have
a long service life. Ordinary magnets ie not raagtre types, may not have the strength
required for satisfactory triggering at high speeds

Haltech REML1 rare earth magnets are normally Smemxd2mm depth, although other sizes
are available upon special order.
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The magnets should be fitted in non-ferrous sumsusuch as aluminium, stainless steel or
titanium. The trigger wheel is normally made of tttesen material but various users have
reported good results when the magnets are setsintable non-ferrous surround and the
surround is set into a ferrous material.

The magnets should be set flush with or slightlgkimom the surface of the trigger wheel or
surround. If set too far back the magnetic signay fioe too weak. The magnets should be set
in place with a strong and durable fixing composgndh as high strength epoxy, Loctite stud
locking compound eg 603, or JBweld. Some usersaely on the fixing compound but to
ensure that the magnets remain in place but magfempthat they be retained by mechanical
means such as peening, and this gives an addey faftor. Caution: Rare earth magnets
are easily damaged and the peening process (or ldica by grub screws etc) should be
very carefully carried out so as not to damage thenagnets. If damaged they will not
have sufficient magnetic strength or may fail magnigcally or physically after a period of
time. If installed correctly the magnets will have addiie.

TYPICAL SETUPS (S1)

4 CYLINDER /2 ROTOR ENGINE
For a four cylinder 2 magnets are required in fqiakitioned exactly 180apart.

HINOS

FIGURE 1: TYPICAL 4 CYLINDER/ 2 ROTOR APPLICATION

6 CYLINDER /3 ROTOR ENGINE
For a six cylinder 3 magnets are required in tq@asitioned exactly 120apart.

HINOS

FIGURE 2: TYPICAL 6 CYLINDER/ 3 ROTOR APPLICATION
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8 CYLINDER

For an eight cylinder 4 magnets are required ial tgositioned exactly 90apart.

NORTH

NORTH

HLNOS

TRV

NORTH

FIGURE 3: TYPICAL 8 CYLINDER APPLICATION

Theignition setup for theS1needs to be configured in the following way:
Trigger Edge :  Rising

Trigger type : Standard
Home Edge : Falling

THE S2 HALL EFFECT SENSOR

The S2sensor which is identified bygaey cable gland operates in the following way:

As a south pole passes the sensor face the signiddei secondary (PIN D) channel is
switched to a low state. As a north pole passesé¢hsor a low state will only occur on the
primary channel (PIN C).

The setup for this sensor is similar to the S1 pkt®at one extra magnet is required as well

as the orientation being changed. The north polin@fmagnet is used to generate the main
trigger while a south pole is used to generatéhtilee or synchronisation pulse.
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Typical setups (s2)

4 CYLINDER /2 ROTOR ENGINE

For a four cylinder 3 magnets are required in tofalo north poles positioned exactly 280
apart while a south pole needs to trigger the seosiore the trigger for cylinder No 1. The
positioning of the magnet for cylinder one is doime same way as the for the S1 making sure
the north pole is triggering the sensor at apprexaty 75 BTDC.

HINOS
)
)
\
\
\

FIGURE 4: TYPICAL 4 CYLINDER/2 ROTOR APPLICATION

6 CYLINDER /3 ROTOR ENGINE

For a six cylinder 4 magnets are required in tdtake two north poles are positioned exactly
12¢° apart while a south pole need to trigger the @elnsfore the trigger for cylinder No 1.

NORpY

FIGURE 5: TYPICAL 6 CYLINDER/ 3 ROTOR APPLICATION
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8 CYLINDER

For an eight cylinder 5 magnets are required ialtpositioned exactly 90 apart..While a
south pole needs to trigger the sensor beforeitgget for cylinder No 1.

FIGURE 6: TYPICAL 8 CYLINDER APPLICATION

Theignition setup for theS2needs to be configured in the following way:
Trigger Edge :  Falling

Trigger type : Standard
Home Edge : Falling or Rising
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SENSOR PIN OUTS

A BLUE GROUND

B YELLOW | PRIMARY TRIGGER

C N/C

D N/C

E GREEN SECONDARY (HOME) TRIGGER
F RED +12 VOLTS

EG6S DIP SWITCH SETTINGS

The EG6S factory default internal DIP switch setsinghould all be in th&P position as

indicated below. Make sure that if you are usinglal Effect input that the switches are
configured as shown below:

SWITCH | POSITION FUNCTION
A UP Disable trigger out from reluctor
B UP Disable input trigger from reluctor
C UP Disable Home out from reluctor
D UP Disable Home in from reluctor
E UP Hall Effect trigger
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E.3 Synchronisation Events

Synchronisation Events (Sync Events) are requiveddquential and direct fire systems. The
Sync Event gives the ECU in indication of the eegiposition. The most common form of
Sync Event is a Home Trigger. Other Sync Eventsterenissing teeth on multitooth triggers.
A Home Trigger is usually a separate trigger frdma main trigger, but some special trigger
sensors, such as the Haltech Hall Effect Sensorgeaerate both signals from the one sensor.

For a direct fire system the home trigger tells B@U that the next trigger is for coil one
(which is usually connected to cylinder one). Ti@& Ehen cycles through its ignition outputs
until it expects a Home trigger again. If it re@sva Home it will cycle again. If it does not
receive a Home before the next trigger, it will natput a spark until the Home is received.

Home triggers for the E6S do not need to be acelyréitned. All it does is tell the ECU that
the next main trigger is significant. Usually, bt necessarily, the significance is that the
next main trigger is for cylinder one. Therefotee Home trigger must occur before the main
trigger for cylinder one and after the main triggeeceding the cylinder one trigger. (See
figure 6 over the page). The Home trigger shoult otxzur at the same time as any other
trigger. Check that the trigger and Home Edgeseareorrectly.

Home trigger

trigger for first cylinder

permissable window in firing order

for Home

direction of
rotation

trigger for last cylinder
in firing order

trigger firing edge

Figure 6. Home Trigger position on cam angle sensor for 4 cylinder with a home trigger
every cam revolution.
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E.4 Ignition Output

The E6S ECU has one dedicated ignition outputtheitwoAuxiliary Outputs can also be
used for ignition outputs to allow for some Dir&ate applications (See Appendix B). Twin
spark engines that fire two spark plugs within aginder simultaneously (with two coils,
twin distributors and two spark plugs per cylindaged only one output channel but two
igniters (one for each coil) both connected toséme ignition output.

The ignition signals on the E6S are generated bystime type of drivers as the injectors ie.
the output pulls to ground when it is switched drhese output signals cannot be used in
any circumstances to drive an ignition coil direcy: they must drive some form of
igniter. An igniter is a device which is capable of sinkthg large currents required to charge
the coil. The E6S kit is normally supplied wittHaltech igniter module. This “intelligent”
igniter module performs current limiting and dwetintrol on its own, and is the preferred
ignition module to be used with the E6S system. blaek of the igniter can become
extremely hot. Refer to Chapter 1 for details oruniing.

The Regitar equivalent part, 1G-H004, has beeredesbd found NOT to work satisfactorily
with the E6S ECU. Please do not use it.

Tailoring the IgnitionOutput Signal

The E6S has the flexibility to tailor the ignitioutput signals to suit different ignition
systems. The parameters that may be adjustededound in the Ignition Setup, area (see
sec.4.6.1). The default setting for thgmition output, selected to suit the supplied Bosc
igniter, is a 70/30 constant duty cycle sigiahg on the falling edge.

Constant Duty Cycle vs Constant Charge

The EBS is best suited to intelligent igniter meduthat perform their own dwell control.

NOTE: IF USING THE HALTECH IGNITION MODULE SET THE OUTPUT TYPE
TO CONSTANT DUTY .

The duty cycle of a square wave is the ratio ohith time to its period. E.g. a 70/30 duty
cycle signal is high for 70%f its period and low fothe remaining 30% regardless of
frequency, as shown in figure E7. Constant dutyalao be used on aftermarket capacitive-,
inductive- or multiple-spark discharge systems sacMSD or Jacobs.
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30% 70% 30% 70% 30% 70%

Signal Output

Time
Figure Hlustrate constant duty against frequency

A "dumb” igniter is one that does not perform aoyt ©f dwell control, thus input signal
directly controls switchingf the coil. A constant duty cycle signal is nat thest signal to use
with this sort ofigniter as it will overheat the coil at low frequees (ie low revs), and not
allow enough charge time at high frequencies @ névs) Since the coil charge time remains
approximately the same regardless of frequendy, appropriate for the ECU to constantly
chargethe coll for exactly that time before firing.

The coil’'s charge time can be determined from thie-ge signal. When the coil switches on,
voltage drops to zero. As the coil charges, theéagel rises slightly, until a sharp rise where
the igniter current limits. Leaving the coil swigzhon any longer will not increase the energy
in the coil or of the spark. See figure ES8.

When the ignition firing frequency is high, therdlwot be enough time to charge the coil
completely. After firing the spark, the E6S will véor a short period, then switch the coil on
again, regaining much of the lost energy in “rirgjinThis break time should normally be 1 to
1.5ms.
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» Break Time
Charge Time 1-1.5 ms
4-5 ms
Time

Figure ES8. lllustrates Charge Time & Break Time

Constant charge time ignition using a dumb ignisemoderately inferior to that using an
intelligent igniter with dwell control as it doesthcompensate for power variations or thermal
effects.

NB: For safety and reliability, always use ignitédrat are internally current limited.
The Output Trigger Edge

The Haltech Ignition Module operates on a fallirdge. This means that the spark is fired
when input trigger signal drops to 0 V. Many, but mll, OEM ignitions operate with the
same trigger logic. Most after-market ignition gyst fire their spark on the rising trigger
edge (same as points). Make sure that you segtfiigon output trigger edge correctly. If set
to the wrong edge, the timing will be out by sigraht amount and engine damage may result.

E.5 Alternate Ignition Systems

The output of the Haltech Ignition Module can bedito trigger after-market ignition systems
such as MSD or Jacobs. There are several reasgng smot normally possible to directly
connect the ignition output of the E6S ECU to thgger input of one of these systems. The
main reasons are lack of dwell control and the digiolarity is the inverse of the polarity
required by most of these systems. It is possibléentert the ignition output of the E6S
through the Ignition Setup [4.6.1], which makes thutput suitable for ignition systems that
do not need dwell control.
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G.M. Direct Fire Ignition

The G.M. Direct Fire Ignition module (DFI), as usedthe V6 Buick, can be connected
directly to the E6S ECU. This module serves both #&sgger device and as an igniter. For a
wiring diagram, see Appendix G. The DFI module &asgnition bypass input from the ECU.
This input tells the DFI module to ignore the ECUing signal and fire its own spark at
10° BTDC. This gives a more reliably timed sparkdoanking. This input is controlled by the
E6S through théux. In/Out Function. To use the bypass, this function should be s#ten
Identification toBypass See Chapter 3 [3.1]. The bypass will allow thel Dtodule to
control spark below 450 rpm

Ford Thick Film Ignition (TFI)

The Ford TFI module is fitted to distributors useih Ford’'s EEC IV engine management
computer system. The E6S ECU can connect directlyhis module, however, the TFI
module requires a trigger signal, call the SPOLEE (sext page), that has a 50/50 duty cycle,
which is not the standard 70/30 duty cycle of ti&SETo use the Ford TFI module you will
have to adjust the Ignition Output Duty Cycle irethgnition Setup (see Chapter 4 on
Accessing the Ignition Map) to 50.

Signal Names for TFI Module

PIP Profile Ignition Pickup Output
(trigger pulses from the Hall Effect Sensor)

SPOUT Spark Out (Igniter output from the ECU) lhpu

POWER + 12 volts from starter circuit Input

POWER + 12 volts from ignition switch Input

COIL - Negative terminal of coil Output

GND Ignition system ground

There are several versions of the Ford TFI moduletthese notes only refer to the type IV
module. This TFI module is physically attached lte side of the distributor and connects
directly to the HALL Effect pickup within the distutor.

To further complicate matters there are two typésclwopper wheels used inside the
distributor, one that generates a normal’ PIP dignd one that generates a ‘signature’ PIP
signal. With the signature PIP, the pulse for cdinone is sorter than the pulses for the
remaining cylinders. This is similar to Figure ExXcept that the cylinder one pulse is shorter
rather than longer. Unfortunately the edges wheeepulses do coincide occur at 10° BTDC.
Therefore the E6S cannot be used with a signatiFeifess the trigger point is moved. If the
trigger is modified be wary of rotor phasing (SeepAndix F). The trigger edge for the Ford
TFI module is falling edge. For 8 cylinder engiriles Trigger Angle is 55° and for 6 cylinder
engines itis 70° BTDC.
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Appendix F
Rotor Phasing

One of the most important aspects to consider whedifying a distributor or trigger is the
Rotor Phasing. Take, as an example a distributdrukes a Hall effect sensor with a chopper
wheel attached to the distributor shaft, the HH#a sensor being mounted to a plate that is
rotated by a vacuum advance mechanism and by fteyakribob weights. This is a fairly
conventional set up used in many vehicles with tedecc ignition. Simply removing the
advance mechanisms and locking the plate so thearit move may not be all that is
required. The trigger edges generated by this nestldistributor will probably fall outside
the 60° to 100° BTDC window allowed by the E6S. ®tmnmg will have to be moved to
allow the trigger edges to fall within the requirgohdow.

If the distributor shaft is rotated so that the mber wheel now triggers the sensor at 70°
BTDC then a problem of rotor phasing may have beduaced. By the time the ignition pulse

occurs, which could be up to 60° later, the rotattdn would have passed the plug lead
terminal in the rotor cap and this could lead tdray in the distributor cap. The arcing could
even be to the wrong plug lead terminal. If arattugesn’t occur, then the back EMF in the
ignition coil primary could damage the igniter betignition system. Either way, the engine is
not going to run correctly, if at all.

The correct way is to move the plate that the seissmounted onRemember that all degrees
referred to here are crankshaft degrees, distributor degrees would be half those numbers
referred to. Our example is an engine that has the followinartg requirements :-

Minimum Timing 10° BTDC
Maximum Timing  40° BTDC

This gives a mid point, half way between the mimmand maximum timing, of 25°. Align
the center of the rotor button with one of the diead terminals. It does not matter which one.
This is where the rotor button has to be when thgine is 25° BTDC. Now rotate the
distributor shaft so that the rotor button is whieshould be when the engine is at 70° BTDC.
i.e. move it back 45° cranttegrees. This is where the rotor button has taten the chopper
wheel triggers the sensor. Let's assume that iggetr point of the sensor is exactly in its
center. Move the plate the sensor is mounted dhamne of the vanes of the chopper wheel
is leaving the sensor. Adjust the position of ti&tg so that when the shaft rotates in its
normal direction, the center of the sensor willdree exposed. If it is not possible to move
the sensor, it will be necessary to rotate thgétigvheel relative to the shaft and the sensor.

Rotor phasing is not only a problem on distributeith advance mechanisms. Several factory
distributors have their triggers at points out$@e- 100°. It is not advisable to just rotate the

distributor until the trigger is within this windoware must be taken to ensure that the rotor
phasing will not cause a problem.
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Appendix

Wiring Diagrams

+13.8VDC ECU
+13.8VDC INJ

SYSTEM +13.8VDC

PUMP 1A

PUMP 2

J1: MAIN LOOM
PACKARD 1206 5158
PIN: 1201 0182

A]__RED/BLK 16 AWG
g [__RED/GRN 16 AWG
¢ [__YELIRED 14 AWG
o |__ORGIGRY 16 AWG
e [_ORe 16 AWG

14 AWG
16 AWG
14 AWG
16 AWG

16 AWG
16 AWG

YEL/RED
RED/BLK
YEL/RED
RED/GRN

ORG/GRY
ORG

J2

FUSE HOLDER

PACKARD 1200 4943

PIN

“m| o o

T o

1202 0400L

SYSTEM +13.8VDC
+13.8VDC ECU
SYSTEM +13.8VDC
+13.8VDC INJ

PUMP 1A
PUMP 2

E6 FUSE BLOCK - ELEC
HALTECH, SYDNEY AUSTRALIA

DATE: 2ND AUGUST 1994 dav
REV A SHEET 1 OF 1
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J1

: ECU MAIN CONNECTOR
PACKARD 1211 0490

PIN: 1208 4912
SPARE A/D |1 |—RED/BLK 20 AWG
02 SENSOR |2 |—CRY <SHD> 20 AWG
3
4
ROAD SPEED |5 | —GRYYEL <SHD> 20 AWG
TRIGGER |6 |—EL <SHD> 20 AWG
INPUT B |7 [—RED <SHD> 20 AwG
% |s [RED SHDS 24 AWG
Rx | o [BLU <SHD>__ 24 AWG
TRIM |10l —BLK/WHT 20 AWG
MAP |11 —YEL 20 AWG
INPUT A |1a}—BLY <SHD>__ 20 AWG
HOME |13}—GRN <SHD> 20 AWG
L4 |1a|—BRNWHT 18 AWG
DL3  |15—YEL/RED 18 AWG
L2 |1g|—GRN/YEL 8 AWG
ipL1  [i7f—BRN 18 AWG
+5vDC |1g|—ORG 18 AWG
NI1 1oL BLU 16 AWG
IN32  |20|—BLUIRED 16 AWG
03 |p1|_GRN/RED 6 AWG
INJ4 o2 —RINK 16 AWG
23
24
+13VDC ECU |25 p—RED/WHT 16 AWG
ond ol —BLK 16_AWG
ByPASS 27| —GRN/BLK 20 AWG
AUX IN || —CRN 20 AWG
AIR TEMP |29} —CRY 20 AWG
COOLANT [30}—Y12 20 AWG
THROTTLE POS |31 —WHT 20 AWG
oND |32l —BLK 16 AWG
PUMP RELAY |33l —BLKIYEL 18 AWG
AUX OUT 2 [34}—BLY 16 AWG
AUX OUT 1 [35}—WHT/BLK 16_AWG
IGN OUT [36}—L-GRN 18 AWG
J2: PC
9 PIN D
1
24 AWG <SHD> RED 2| Tx
24 AWG <sHD> BLU |5 | oy
4
24 AWG Bk 1ol ano
6
J14: TRIM 7
PACKARD 1201 0717 |8
PIN: 1212 4580L 9
BLK__fal onD
BLKWHT | ol 1rym
18 AWG FYYCH Y AR
J15:  SPARE A/D
PACKARD 1201 0717
PIN: 1212 4580L
20 AWG BLK T GND
20 AWG REDBLK ol opare alp
18 AWG ORG _I¢| +svDC

| NTERFACE

- FEMALE

NOTES:

J3:  FUSE BLOCK
PACKARD 1203 4342
PIN: 1212 4582L
16 AWG RED/WHT 1,1 ,13.8vDC ECU
13 AWG RED B| +13.8VDC INJ
13 AWG YELIRED Jc| sysTEM +13.8VDC
13 AWG ore/GRY |1 Dump 14
13 AWG ORG _{e| pump 2
J4:  POWER RELAY
AMP 926526
PIN: 341001-3
13 AWG YEL\RED 1371 SySTEM +13.8VDC
13 AWG RED 135 BATTERY +VE
18 AWG GRY a5 switcHED +12vDC
18 AWG BLK GND
J5:  PUMP RELAY
AMP 926526
PIN: 341001-3
13 AWG __ORGIGRY 1a7] pymp 14
13 AWG ORG__f35 pump 1
18 AWG GRY SWITCHED +12VDC
18 AWG BLK/YEL PUMP RELAY
13 AWG RED _ gATTERY +VE
18 AWG GRY _ SWITCHED +12vDC
18 AWG GRN _ AUXILARY INPUT
13 AWG ORG _ pymp 1
13 AWG ORG _ pymp 2
13 AWG BLK__ GROUND

1. MAIN WIRE COLOUR LISTED FIRST

E.G.

2. USE V-90 HT PVC INSULATION.
3. WIRE SIZES AS FOLLOWS (OR NEAREST EQUIVALENT):

AWG

AREA
(sq.mm)

0.25
.5

NP RO
;o

RED/GRN INDICATES RED WIRE WITH GREEN STRIPE

SUGG. STRANDING
#COND / DIA(mm)

7/0.20
10/0.25
16/0.30
30/0.25
50/0.25

J8: MAP SENSOR
PACKARD 1202 0403
PIN: 1212 4582L

20 AWG BLK 1Al ond
20 AWG YEL gl wap
18 AWG ORG || ,sypc
J16:  TRIGGER I NPUT
PACKARD 1205 2848
PIN: 1204 8074
20 AWG BLK 1Al onbp
20 awe <sripe iy —|°| TRICCER
c| INPUT A
RED
e o s
E| HoMmE
20 AWG GRY/RED |¢| +13.8v INJ
J17: ROAD SPEED
PACKARD 1211 0293
PIN: 1204 8074
16 AWG BLK [ 6o
22 Awg<SHD>GRYIYEL B| ROAD SPEED
16 AW GRY/RED || +13.8vDC INJ
J6: 02 SENSOR
PACKARD 1201 0717
PIN: 1212 4582L
16 AWG GRY/RED 1,| .13.8vDC INJ
16 AWG BLK el oD
20 AWG <SHD> GRY [-| o, SENSOR
J13:  INJECTOR HARNESS
PACKARD 1204 7938
PIN: 1204 8074
16 AWG  WHTIBLK 1,1 ayx ouTi
16 AWG BLU g aux out2
13 AWG RED 1c| +13.8vDC INg
16 AWG L. BLU el ot
16 AWG BLURED o \uj2
16 AWG GRN/RED || \nys
16 AWG PINK 1pf nga

J10: THROTTLE POSI TI ON
PACKARD 1201 5793
PIN: 1212 4582L

20 AWG BLK

A| enD

20 AWG WHT 15| THROTTLE POS

18 AWG or6 o | ,svpc
J11:  AIR TEMP SENSOR
PACKARD 1216 2197
PIN: 1210 3881L

20 AWG Bk [, ] ono

20 AWG GRY fg| AIR TEMP
J12:  COOLANT SENSOR
PACKARD 1216 2193
PIN: 1210 3881L

20 AWG Bk L] ono

20 AWG VIO_fg| cooLanT
J9: IDLE SPEED MOTOR
PACKARD 1201 5798
PIN: 1212 4580L

18 AWG  BRNWHT [ \pua

18 aW6  YEURED | o \00s

18 AWG BRN .| o)

18 AWG  GRNIYEL || oo
J7: 1 GNITION OUTPUT
PACKARD 1202 0786
PIN: 1212 4580L

20 AWG  GRNIBLK [ aypass

18 AWG BLK 51 end

16 AWG L 6N ol ton out

16 AWG BLU {0l aux out2

16 AWG  WHTBLK || aux outt

16 AWG LB el s

E6S MAIN HARNESS ELECTRI CAL

HALTECH, SYDNEY AUSTRALIA

DATE: 2ND MAR 1999

REV A SHEET 1 OF 1

133




LI M TED WARRANTY

Invent Engineering Pty Ltd trading as

Haltech warrants the Haltech ™
Programmable Fuel Injection System to be

free from defects in material or
workmanship for a period of ninety days

from the date of purchase.

Proof of purchase, in the form of a bill

of sale or receipted invoice, which
indicates that the product is within the
warranty period must be presented to
obtain  warranty  service. Invent
Engineering Pty Ltd trading as Haltech
suggests that the purchaser retain the
dealer's dated bill of sale as evidence

of the date of retail purchase.

If the Haltech ™ Programmable  Fuel
Injection System is found to be
defective as mentioned above, it will be

replaced or repaired if returned prepaid

along with proof of purchase. This

shall constitute the sole liability of

Invent Engineering Pty Ltd trading as
Haltech.

To the extent permitted by law, the
foregoing is exclusive and in lieu of
all other warranties or representations,
either expressed or implied, including
any implied warranty of merchantability
or fitness. In no event shall Invent
Engineering Pty Ltd trading as Haltech
be liable for special or consequential
damages.




