AHNAGEMENT SYSTEMS

E6K Manual

Warning

This system is capable of controlling either “ifiggdnt “ igniters such
as the Haltech EB023 igniter, which has in-builtetiveontrol or
“dumb” igniters which contain no such control. Thifows standard
igniters to be used in many cases. Most standaiterg are dumb
igniters.

However, it is very important to set the systentamatch the type of
igniter used. In the ignition set-up page the seshould be:

To control intelligent igniters set up as “ConstBuity”
To control dumb igniters set up as “Constant Charge
If the wrong set-up is used the system will notction correctly, also

it is possible to burn out the igniters as a re®uirning out igniters
due to wrong set-up will not be regarded as wayrant
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Introduction

Congratulations on your decision to install a Hait&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, frggglon racing aircraft to jet skis and

snowmobiles. Over the past decade, many motorgmahusiasts 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 enginesrgbling 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

carburettor engines.

Haltech users have discovered that the flexibitifythe 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 somi@fmost respected professional racers and
supercar builders in the world use Haltech equigni@nthe same reasons that Haltech is
popular with motorsports enthusiasts: it is flegilslnd friendly; is installed easily; and you
can tune your Haltech simply, without having to m#éke project a major research effort.

Installation Overview

The Haltech E6K system utilises a special-purpasgrammable microcomputer designed
for engine management. The E6K system includeEt®d, engine sensors, and a special
wiring harness to connect them, plus programmirfgvsme and cable for you to tune the
system. In the course of the installation, you wilbunt four electronic engine sensors, two
for temperature, one for throttle position, and tmeense 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 andhjaetors. An ignition output module will
be mounted in the engine bay and connected to @neebks. Finally, you will mount and
connect the ECU itself. Haltech systems providetedaic fuelling control. The engine must
already be configured with intake manifold and &l injectors, a fuel rail with pressure
regulator, and a high-pressure pump. To controitiggn timing, the ECU requires a fixed
trigger from a distributor, crank angle sensorcam angle sensor. If your vehicle lacks one
or more of these components, your Haltech dealehedp you obtain them.

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

PC via the supplied communications cable. The ldalferogramming 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 howniect fuel and when to fire the spark

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



When the time comes to start your engine, the haslemap already loaded in the system
could get you going immediately. If not, a littltesiation with some assistance from this
manual should get your vehicle running. You themlknan 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" faedl tuning by ear, possibly checking spark
plug colour as an indication of fuel mixture. Whasler 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
tuning your Haltech system far easier than tuningagburettor or mechanical injection
system, and with much better results.

Before You Begin...

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 understarfthtwou are doing, and why. Throughout the
manual are Warnings and Notes that will help yostallation run smoothly and indicate the

dangers that can exist for you the installer ardHhltech ECU.

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

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

4) Don't do the minimum work possible. Carelessniedbe early stages of installation can
cause you major headaches later on, be it in adfeys' 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's aifmer is extremely dependable and easy
to use by doing it right the first time.

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

WARNING:
AVOID OPEN SPARKS, FLAMES, OR OPERATION OF
ELECTRICAL DEVICES NEAR FLAMMABLE SUBSTANCES.

ALWAYS DISCONNECT THE BATTERY CABLES WHEN DOING
ELECTRICAL WORK ON YOUR VEHICLE.

DO NOT CHARGE THE BATTERY WITH A 24VOLT TRUCK
CHARGER OR REVERSE THE POLARITY OF THE BATTERY OR
ANY CHARGING UNIT




DO NOT CHANGE THE BATTERY WITH THE ENGINE RUNNING
AS THIS COULD EXPOSE THE ECU TO AN UNREGULATED
POWER SUPPLY THAT COULD DESTROY THE ECU AND OTHER
ELECTRICAL EQUIPMENT.

ALL FUEL SYSTEM COMPONENTS AND WIRING SHOULD BE
MOUNTED AWAY FROM HEAT SOURCES, SHIELDED IF
NECESSARY, AND WELL VENTED.

MAKE SURE THERE ARE NO LEAKS IN THE FUEL SYSTEM AND
THAT ALL CONNECTIONS ARE SECURE.

DISCONNECT THE HALTECH ECU FROM THE ELECTRICAL
SYSTEM WHENEVER DOING ANY ARC WELDING ON THE
VEHICLE BY UNPLUGGING THE WIRING HARNESS CONNECTOR
FROM THE ECU.

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

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

7) We recommend having your system tuned by prmfeals. An exhaust gas analyser and
fuel pressure meter make tuning vastly easier afhol &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 determiningufr engine is running lean. Haltech

offer the Haltuner for this very application. Theltdiner is an inexpensive air:fuel ratio

indicator that gives a full scale deflection froiwhrto lean over a display of 30 bar segments.
It is compatible with all Oxygen Sensors that otitpu0-1V and can be configured upon

request for other sensor ranges. If used in cotipmavith a Haltech Oxygen Sensor, the

Haltuner will provide air:fuel indication for a rga of 11.5:1 to 17:1.

Note: In this manual, reference will be made to MMnifold Absolute
Pressure - as in MAP sensor) and the fuel nségred in the ECU. Both are
common industry terms, with entirely different meays.

Tool/Supply Requirements

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

Voltmeter or Test Light

A selection of screwdrivers and spanners

Soldering Iron and solder (we recommend solderihgoanections)
Wire Cutters and Pliers

Crimping Tool and assorted terminals

Drill with assorted drill bits



3/8" NPT Tap

14mm x 1.5 Tap

Electrical Tape or Heat Shrink tubing

Teflon pipe sealing tape

Nylon cable ties

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

Mounting hardware for ECU and relays (mounts/bsttsws)

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

A good quality Timing Light

How It Works

While the technology involved with electronic fuigjection 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 theuataf 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 parametedl@étermine 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 coiénegrgised, the valve opens and fuel is
allowed to flow. As long as the pressure betweenftlel 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, meauantities of fuel can be metered to the
engine.

Since we have no convenient means of directly megsuhe amount of air entering the
engine to determine the amount of fuel to delivez,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 considelddhd 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 call@dook-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 E6K uses a digital microcomputer to suea engine 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 pougeiswitched 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 awemputer 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
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necessary, for transient throttle movement andahgerature of the engine. At the end of all
these calculations, the final injection time isadetined: the time for which the injectors are
actually held open.

Injection pulses usually occur one or more timesewine 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, proviglian extremely accurate delivery of fuel
that will exactly suit the engine's needs.

The ignition timing is determined in a similar whaythe fuel needs. The Haltech E6K ECU
has a look-up table configured in the same wayathk 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.

The Advanced Mode Features of the E6K

The E6K is designed to be easily programmed, [sd bé capable of being used on a wide
variety of applications. A typical E6K installationould 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 Sp&dntrol. The E6K will control this
‘typical’ engine without problem. It will also prade the ability to control some other
features, such as Turbo Wastegate Control, Themapféorque Converter Clutch Lockup,
etc. (For a full list of Optional Outputs, see Clesd 6). This is what we would call a ‘Basic’
set-up.

Of course there are some exceptions to this basigs One of the most obvious examples is
the Rotary engine. The ignition system for a Rotarynore complex than a piston engine.
There are also piston engines without distributdrese 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 set-ups. For thegaes of the EG6K, we call these
‘Advanced’ set-ups.

The E6K can be programmed in eitigasic 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 particolahé Advanced Mode. If your engine meets
any of the criteria, you should use the Advancedi®ahen programming the E6K. If your

engine does not meet any of the criteria, prognarBasic Mode. The Advanced Mode will

not provide you with any extra abilities or feasrbut may only complicate some issues.

Setting the programming mode is described in Cheptengine Identification [3.1]. Once
the Advanced Mode is set when the PC is on lingh& Haltech, it will not need to be
switched on again, even if you exit the program.eWlkhe program is started, it will detect
the mode and use it accordingly. You will need & aware of what mode you are using
during installation. If you are using Basic Modgnhare any references to Advanced Mode
settings.



The following features are available through thev&ated Mode.

Sequential Injection

Direct Fire Ignition

Rotary Engines

Twin Triggers

Twin Distributors
Multi-tooth 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 usieddt Fire. The sequential mode is optional.
If you have the hardware and the available outpatscan use sequential if you wish. All the
other features will be determined by your engine.

Note: If you need to use any of these features,symmuld read Appendix B
before you install the system to be fully awargair hardware and
installation requirements.




HALTECH E6K 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(BBpsi) - Higher boost pressure MAP sensors
available by special arrangement

» Load sensing by throttle position or manifold ymere

« Multipoint, batch-fire, staged or sequenced (ug banks) injection patterns

« Distributed ignition systems, or direct fire sysis with 1 to 4 coils

NB: Sequential and Direct Fire can only be used tgether in limited set-ups.

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: 140 mm (5 17/32")
Width: 145 mm (5 5/8")
Depth: 41 mm (1 5/8")

* Weight
ECU: 6159 (1.35 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 (supplie@t extra cost)

1Bar -100kPa to OkPa (Naturally Aspirated)
2 Bar -100kPa to 100kPa (up to 1 Bar or 15 pssbo
3 Bar -100kPa to 200kPa (up to 2 Bar or 30 pssbo

Higher boost pressure MAP sensors available bgiabarrangement

« 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

« Internal Barometric Pressure Sensor
Barometric pressure compensation only

« Engine Speed Pickup
Compatible with most trigger systems:
- 5or 12 volt square wave;
- Pull-to-ground (open collector)
A Reluctor adaptor is available for magnetic (@luctor’) triggers supporting most standard tooth
patterns. Applications requiring a motronic trigggut need to be specified at the time of ordenly
the 60 tooth wheel with 2 teeth missing and 36hadteel with 1 tooth missing are supported.

ECU Outputs

« Injector Driver
8 x 4/1Amp peak-and-hold current limiting drivers:
- Up to eight low-impedance injectors*
- Up to sixteen high-impedance injectors*
(Expandable using optional Driver Box. See Appei@)

« Ignition Output
To optional Haltech Ignition Module, trigger by BCfor directly firing the coil.
(May also be compatible with other igniters. AsluyHaltech dealer.)

Pulse Width Modulated (PWM) Output
4 x Dedicated PWM outputs
- Suitable for controlling turbo wastegate, solenpiddves, shift lights, etc.

 Special Purpose Digital Output
Up to 2 special purpose digital outputs
- 12Volt logic outputs
- Suitable for switching fans, shift lights, anti-|a¢OS, etc.

e Fuel Pump Control
20A fused relay, features automatic priming andcwoff.

* Additional hardware may be required

System Programming Requirements

e 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)
COM1 or COM2 (selectable)



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 0.016Gaslution

« 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, Witlesolution

« 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

Miscellaneous

« Data logging
Engine data information logged at a nominal raté®fimes per second Stored to memory or disk
Limited only by available memory (approx. 11k/mieut

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

* Real Time Programming
Instant, hesitation free adjustment while engineiming.



* Rugged Aluminium Casing
Black anodised with integral cooling fins and mongtbrackets.

* US or Metric Units.

e Optional Boost Control Solenoid.

e Optional Dual Hall Effect Sensor Kit.

e Optional Extra Injector Driver Kit.

e Optional Four Wire Heated Oxygen Sensor.

e Optional Fully Terminated and Sheathed Wiring Harness
In Lieu of Flying Wire Lead Harness.

« Optional Haltuner
Inexpensive dash mounted Air-Fuel Ratio Meter.

« Optional Idle Air Control Motor Housing.
e Optional Idle Air Control Motor.

e Optional Ignition Coils
Available as Single, Dual and Rotary Pack (4).

 Optional Ignition Expander
Toggles ignition output freeing one ignition outfort systems requiring maximum outputs For
example it allows a 4 cylinder engine to operatinfuill sequential injection and waste spark dirfeet
since the ignition requires only one of the ECUltpuits.

« Optional Ignition Igniter with Dwell Control
Available as single and dual igniters.

« Optional Ignition Igniter without Dwell Control
Available as single, dual and triple igniters.

« Optional Mixture / Ignition / Boost Trim Module
Provides £12%:% or £50% adjustment for fast tuningvitles -8° to +7° adjustment for fast tuning
Provides £100% adjustment.
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SECTION 1 Getting Started

CHAPTER 1 HALTECH E6K INSTALLATION

1.1 Overview

The Haltech E6K system comprises the following congnts
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 kitaat extra cost)
Main Wiring Harness
Haltech E6K system Instruction Manual
Programming Cable
Programming Disk
Relays

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

Other components not supplied as part of the E&#esy include:
Inlet Manifold
Throttle body
Throttle linkages
Velocity stacks
Injector Mounts
Fuel injectors
High-pressure fuel pumps
Inlet Air Cleaners
Performance ignition systems
Trigger System
Haltuner Air/Fuel Ratio Meter

11



1.2 Installation Summary

Mount Manifold Absolute Pressure Sensors.
Mount Coolant Temperature Sensors.
Mount Inlet Air Temperature Sensors.
Mount Throttle Position Sensors.
Mount Ignition Modules
Mount optional Exhaust Gas Oxygen Sensor @flis
Route Main Wiring Harness and connect sensatggnition 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.

HRBOo~NoORhwhE

= o

1.3 Expanded Installation Guide
1.3.1. Manifold Absolute Pressure (MAP) Sensor

CBA

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

The MAP sensor is used to convert the manifoldquesinto an electrical signal for the E6K
ECU to use. The sensor works in absolute presstiras,its calibration is not affected by
changes in barometric pressure. The vacuum aritieinase of forced air induction engines,
the pressure under boost, is proportional to thad lender which the engine is operating and
the ECU uses the electrical signal as a load netere
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There are three types of MAP sensors that can ed with E6K system. Which sensor is
required depends on the engine set-up.

1 Bar Sensor (Part No. 039 4070)
(-100kPa to 0 kPa) Normally Aspirated Engines

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 sensoydar engine. The first
three digits of the part number are stamped osé¢nsor housing.

If the engine is running in Throttle Position modean either use the interna
barometric pressure sensor located inside the EGls@a 1 Bar MAP sensor
(left open to atmosphere) to measure the baromategsure.

If the engine is running in Manifold Pressure Modeleast one MAP sensof

must be used. The first MAP sensor must be condectthe MAP Input plug

on the wiring loom and provides an indication cf #ngine load. The second

MAP sensor is used for barometric compensationi@ogtional. The interna

barometric pressure sensor can be used insidestR@Ef desired an externa

1 Bar MAP sensor (left open to atmosphere) canttsalf It connects to the
Spare Input plug near the Main Connector.

Mounting

The MAP sensor is usually mounted high on the engay 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 etibee 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 @amgvoid mounting the sensor below the
level of the fuel injectors, because fuel may ailie the vacuum hose and run down into the
sensor. The sensor assembly is weather-proof miggdod practice to mount the sensor in a
protected position away from moisture and heat.
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1.3.2. Coolant Temperature Sensor

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

The coolant temperature sensor has a solid bragetature sensing tip. Refer to the diagram
for technical details of the sensor. The coolanmtsee supplied is an industry standard
component and some engines may already have provi this type of sensor.

The coolant temperature sensor is designed to dateva 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 alibw 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 thaddal 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 sendkate access to the same threaded hole.

If it is necessary to drain the coolant from thdigke to fit the temperature sensor then the
factory manual for the engine should be consultedtiie 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

ldmmx 15

; | -I = E]

= ==
Temp to Reslstance Value

Approx

*F " O
210 100 185
180 70 450
100 38 1,800
Fii} 20 3,400
40 4 T.500
20 -7 13,500
a -12 25,000
=10 -40 100,700

The air temperature sensor is used to compensatehfinges in air density due to air
temperature. Cold air is denser than warm air arcefore requires a greater volume of fuel
to maintain the same air/fuel ratio. This effecimest noticeable in forced induction engines.
The Haltech E6K 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&tgrturbo or supercharger, and intercooler,
and as close to the head as possible. The sensgs t® be in the moving air stream to give
fast response times and reduce heat-soak effects.

C)

Note: The Haltech air temperature sensor will nesaperatures up to 120°
and temperatures above this will be interpreteal fault condition. The air
temperature after some turbos and superchargemsxcaed this. If this occurs

with your engine you should consider fitting arenaoler to reduce air
temperature and increase charge density. If tmstigossible then the air
temperature sensor should be placed upstream tirthe or supercharger tq
monitor ambient air temperature.

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

i

T 1

A GROUND
LI] B SIGNAL
c +5 VOLTS

The throttle position sensor is mounted to thettlerdutterfly shaft to measure its rotation. A
TPS is common on many late model engines and tltedtasensor should attach with little
or no modification. The throttle shaft must proeudiom the side of the throttle body. This
may require the machining of the throttle bodyhs mmanufacture of a new throttle shaft. The
inner mechanism of the sensor rotates with thet.sklafhe shaft is round then file a flat
surface on the shaft so that it will pass throulgh $ensor assembly. The TPS should be
mounted against the side of the throttle body, gi$imo screws, such that the throttle shaft
and the sensor mechanism can rotate fre@lye absolute range of sensor movement is not
important as the sensor can be calibrated usingribgramming software.

Your engine may have a Throttle position sens@aaly fitted and it is often possible to make
use of this TPS. The Haltech supplied TPS hasiatamce value ranging from 0 to IDk
The resistance value of the installed TPS doehae¢ to be the same since the ECU uses a
throttle calibration function to determine the pmsi of the throttle based on the signal
received from the TPS. Be sure to wire the TPhabthe ECU sees a closed value when the
throttle is closed, the Engine data page fielddtthe position” should read “closed” or “0%”
when the throttle is closed.

Note: Make sure that the axis of rotation of thafsis exactly aligned with th
axis of rotation of the sensor. Also, do not useTRS as a throttle stop. In
either case, the TPS will be damaged.

(D

1.3.5. Mount Ignition Module.

The Ignition Module has to be mounted on a flafame (eg. the firewall) to ensure proper

heat dissipation and to avoid stress on the wicimgnections. Also it is important to prevent

the module overheating by mounting it away from ¢mnponents 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 antheot it to the ignition module buato
not connect the ignition sub-loom to the main loonuntil the ignition settings in the ECU
are verified by connecting the ECU to a computer.

Connect the 3 flying leads. The black wire with &y terminal is a ground connection. This
should NOT be grounded to the same point as the ©Juevent ignition noise getting into
the power supply circuit of the ECU. The blue wges 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.
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WARNING:

IF USING “INTELLIGENT” IGNITERS SUCH AS THE HALTECH
EB023 IGNITION MODULE CONSTANT DUTY CYCLE SHOULD BE
SELECTED IN THE IGNITION SET-UP PAGE. IF USING A“ DUMB”

IGNITER (MOST STANDARD IGNITERS ARE DUMB) THE
CONSTANT CHARGE CYCLE SHOULD BE SELECTED
DO NOT CONNECT THE IGNITION SUB-LOOM TO

THE MAIN WIRING LOOM UNTIL AFTER YOU HAVE
CONNECTED THE E6K TO A COMPUTER (SEE PG 30)!

(- )
BOSCH ®
1227 022 008

Made in Germany

©

©
©

o

7 6 5 4 3 2 1| |/ [T I
| TT

\I)—e| —
| |
\290 s v eci/

g <BLUE> COIL -VE

<BLACK> LOCAL GND

I <RED> +12V IGN

TO E6K IGNITION OUTPUT - <WHT> IGN SIGNAL
-<BLK> SIGNAL GND

Bosch Ignition Module (Supplied as Haltech part EB@3): The module must be mounted on the bracket,
and the bracket must be mounted to a suitable surfz. It behaves and is configured in the same fashias
the Haltech module as seen below.

(— —— )

HAL TECH

- J

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 tesbimthe exhaust pipe near the exhaust
header or extractors, usually after the collecitre sensor uses the exhaust gas to detect if
the engine is lean or rich. Many late model engadesady have provision for an exhaust gas
oxygen sensor and the sensor provided should yitstandard 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 heatavilage them.

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

1.3.7. Route Wiring Harness and Connect Sensors

Lay the main wiring harness out in the engine b#h whe sensors mounted to ascertain the
best fit for the harness. Pass the wiring loomugloa hole in the engine bay firewall and

into the passenger compartment where the ECU wilinbunted. Either use an existing hole
or cut a new hole to suit. Use a rubber grommesiroilar device to protect the harness from

being damaged by rubbing on the sharp edge ofdlee h

WARNING:
DO NOT ALLOW THE HARNESS TO TOUCH HOT EXHAUST
PARTS INCLUDING MANIFOLDS OR TURBOCHARGERS.

TRY TO ROUTE THE MAIN HARNESS AWAY FROM HIGH
VOLTAGE IGNITION LEADS. UNDER NO CIRCUMSTANCES RUN
ANY WIRING PARALLEL TO, OR IN CONTACT WITH THE
IGNITION LEADS.

Note: Be neat. Run the harness in a tidy fashioptd run the harness along
paths used by original wiring. Use nylon cable teesecure the harness in
place, but do not stress the wiring or connectors.

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

1.3.8. Power Relays

There are two relays used with the Haltech E6K,Maén Power Relay (with a grey wire)
and the Fuel Pump Relay (two orange wires). Thet®ys are 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 splasheémwBResidual 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 prétecvarious components of the Haltech

E6K system.

9

=1 i@ﬂ.\i Fuel Pump
I =
H Injector Power
/ T
\

i)
=]l o ' ECU

[ B

The fuse block is supplied from the factory witlsds installed. The fuse ratings are shown in
the diagram and should not be changed as these bemre selected for best protection.
Altering the fuse ratings could cause severe dartagee E6K system.

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

Connect the Fuse Block assembly to the Main Harness
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1.3.10. Electronic Control Unit (ECU)

The Haltech E6K is not designed to be waterprdof Hesirable that the ECU be given as
much protection from the environment as possiltieis recommended that the ECU be
mounted inside the passenger compartment, eitheéherirewall, 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 mezlioh 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 point and connedilfok wire.

Red
(Battery Supply +12V) Locate a source of contiraied2 volts and connect the red

wire. Connecting direct to the positive batteryraral is suggested.

Grey
(Ignition Switched +12V) The grey wire is used tmtrol the operation of the Haltech
E6K power relay. It needs to be connected so the#as 12V only when the ignition
switch is on and during cranking. This wire doesdraw a large amount of current (<
0.5A). Do not connect to the accessory outputb@ignition switch.

Green
(Aux In) The green wire is used as the Aux In cle@nif you wish to use the Aux

Input for NOS, Torque Converter control, a turbmer, anti-lag switch, etc consult
Section 4 — E6K Inputs and Outputs, Section 131 fiwther information. The
following diagram is an example of how to wire #ex In circuit:

NOS, Anti-lag, Flat-Shift
Switch, etc

< AuX In
J GND

Orange
The two orange wires are used to operate the fwalpp When the Haltech E6K ECU
wants to operate the fuel pump it will close thelfpump relay connecting the two
orange wires together. The diagrams show two exesngfl wiring the fuel pump. Do
not add extra relays to the fuel pump circuit.
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20A +12V
Within '
Loom ' Orange wire

! SWITCHING
I % ' PUMP +VE

T E Orange wire

+

Fuel
_ Pump

Example 1: Connecting to the positive side of thauél pump.

+12V

+

i =" e | L
Within 2%, _ Pump
Loom ' Orange wire
i SWITCHING
i ; PUMP -VE
il _
T Orange wire

1

Example 2: Connecting to the negative side of theiél pump.

It does not matter which example is used, both eptrate correctly. Note that the orange
wires are connected internally within the loom whiearelay is closed. As a result it does not
matter which orange wire is used to connect tdubepump.

1.3.12. Install and connect Optional Idle Speeddviot

If you are not using the Idle Speed Control, tie illom connector back neatly in the engine
bay. If the engine has a suitable Idle Speed Mibi@n you may connect it to the wiring loom,
otherwise you can install a Haltech supplied idlecantrol motor. For details on how to
install and plumb the Idle Speed Motor, see Chapter

1.3.13. Install and connect any Optional Outputs

If you are planning to use any of the ProgrammaRi¢ional Outputs, install and connect
them now. Depending on what options you are ughegwiring will be different. For details
on wiring your particular options, refer to SectibrE6K Outputs.

1.3.14 Connect the Trigger Sensor

If the engine has a reluctor type magnetic trigdevice 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, réddError! Reference source not found.
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Hall Effect and Optical triggers need three conioest each - ground, power and the signal.
The trigger connector on the Main Harness has isig. 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). If yadring harness is of the flying wire type
you should ensure that the trigger wire is shielded that the shielding is properly grounded
to protect against external interference to thaai§rom “noise”.

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

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

The E6K requires one trigger per ignition eventr Egample, a V8 engine will require 4
triggers per engine revolution. It is recommendbd you read Appendix EJrigger
Interface for more detailed information on the trigger requients of the E6K.

\ Note: If you are using a motronic sensor read appdn.2.2 Motronic Triggeﬂ

1.3.15 Connect the ECU

The ECU can now be connected and tested. Be s@mgige 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 E6K is installed with all tlsensors in place the system can be
connected to the programming computer. This withalthe readings from all the sensors to
be displayed on the screen and checked for cavpeation.

To connect the PC to the Haltech E6K ECU you wéked the programming cable and
programming disk supplied.

2.1 Connecting the Haltech E6K to a Computer

The programming cable supplied with the Haltech ESKa standard serial link extension
cable. One end of the cable will plug into the MEisrnesdPC 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 markeddlS, "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 onseqdérnatively, most electronic retailers
will have a 25-pin to 9-pin converter.

Any time you wish to communicate with the E6K ECQlheeds 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.

You may now connect the Ignition Sub-Loom to themwveiring loom

2.2 Operating the Software

2.2.1 Computer Requirements

The computer required to program the Haltech EGKlmaany 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 programs), one 3.5" diske and a CGA, EGA, or VGA screen.
(Virtually all reasonably modern laptops running @S (version 5.00 or higher) will fit
this description).
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2.2.2 Installing the Software

The Programming Disk supplied with the Haltech H&i€ an installation program that allows
you to install the software onto the PC’s Hard Dislost modern PCs have a hard disk. If
your PC does not have a hard disk, the E6K Progamrun directly from the disk supplied.
Installing the software on the Hard Disk will spaguithe program and avoid having to fiddle
around with floppy disks. The installation prograeed 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 io&tduby the computers Users Manual.
If a shell program or menu utility runs automatigavhen you boot your computer, exit it
now. You should see something like this:

C\>_
This is the ‘DOS Prompt’. It is DOS’ way of inditag that it is waiting for a command. The
C. indicates that the C drive is the drive currersiyected. If you do not have a hard disk,

your prompt will probably look like this :

AN>

Select the Drive
To run the INSTALL program, you must insert the gligd disk in the disk drive. If the drive

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

S| o a1

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

AN> or B:\>

Run the INSTALL Program

To run the Install program type :

006 Jd Y8 ]
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The Install program will now run. Follow the insttions given. The program will suggest
that the software will be placed in the HALTECHatitory. You can change the destination
directory, but it is not recommended that you dtess you understand how directories work.

When it is finished, the installation program well you if the installation is successful. If it

was not, consult the trouble shooting section i tanual.

The E6K Program is now ready to run.

2.2.3 Running the Software from the Hard Disk

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

(4710 AV ICTIEN )8 6 103 ]
or, if you used a different destination directdgppe that path.
To start the program type :

Ele)x ]

The E6K program will now run. The next section rs ranning the software from a floppy
drive. You can skip this section and go straightisection entitledzerty Keyboards.

2.2.4 Running the Software from the Floppy Disk
To run the software from a floppy drive, boot yaomputer 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 ifsitthe required drive) type :

A1) or oan

You should now see the prompt :

AN>_ or B:\>_
To start the E6K program type :

ek |

The E6K program will now run.

25



2.2.5 Azerty Keyboards

Most countries use a keyboard where the firstedbet keys across the top row are :

o wjE)R)T] Y]

This is called a Qwerty keyboard. Some countries ais alternative, which is called an
Azerty keyboard, where the Q and W keys are swapjitbdthe A and Z keys respectively. If
you have an Azerty keyboard, you need to run thtwvace slightly differently. When you
would normally type:

GOGH]

to run the programming software (not the instadlatsoftware), you need to instead type :
el 1Al

The /A tells the program you have an Azerty keyldo The program will adjust accordingly.

2.3 The ONLINE and OFFLINE Modes

On the E6K system title page, the software asksivengo operate in ONLINE or OFFLINE
mode. The OFFLINE mode is very useful to familiarigourself with the Haltech software,
but cannot be used to make lasting adjustmentlBetduel maps except by modifying maps
then saving those maps and re-loading them to @€ B the on-line mode. Also lasting
changes to the main, fuel and identification pagesiot be made in the OFFLINE mode. Do
not attempt to make lasting changes to the ECUssrtlgere is a special reason for doing so.
If you wish to experiment and familiarise yourseith the software press N for OFFLINE
mode, but if the ECU is installed and power is kdé then we suggest the ONLINE mode
be selected. Press Y to select ONLINE mode.

2.4 Using the System ONLINE

In the ONLINE mode there is a two-way flow of infioation between the ECU and the
programming computer. The communication cable nigstinstalled and power must be
available to the ECU before the system can comnatgiclhe ONLINE mode will be used
most frequently. While using the system ONLINE, yman view engine information directly
and make adjustments. Any changes or modificatioade on the computer are instantaneous
and will be immediately recorded in the ECU. Whikea programming cable is removed and
the ignition switched off, the ECU will retain af its memory. The maps do not need to be
saved, but keeping a copy on disk is always goadtime and is recommended. (See 9.1)

Note: If power is removed or the communication cableiss@nnected or
interfered with, the following message will be desged on the computer
screen.

RECONNECT HALTECH
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If this message appears check all connections asure that the communications cable is not
being interfered with. Also be sure that the Hdit&6K 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®&AIN MENU bar appears. This
menu bar allows access to submenus giving accesafs, file storage/retrieval, engine data
and options.

2.6 How to Quit

Throughout the program you can exit from any apiosn by using the menu bars or hot
keys. Pressin in any page will prompt you to exit the progrdne.. pressin
while holding down théc] key). If you wish to exit, pre@at the prompt.

2.7 Checking the Engine Data

The engine data option can only be used when thtersyis ONLINE. This function allows
all of the engine data variables to be displayetherscreen

This is a very useful function for analysing thegiee sensors. To bring up the engine data
pres from any application. Otherwise it can be acedshirough the menu bar by
pressing and theftE] for Engine Data.

Do not attempt to start the engine if the Enginentdication has not been set up. Before

continuing check to see if all the sensors areaijgy correctly by viewing the engine data
page.

2.8 Online Help

Software version 6.32 offers the “help shortcut”k@ unfortunately this feature is not
available. Please refer to your manual for helfhwaispects of installation and operation of
your Haltech system.
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CHAPTER 3 ENGINE IDENTIFICATION

3.1 Checking the Identification

The Identification page tells the E6K essentiabinfation about the engine characteristics.
Without this information being correct the engiragot run properly. The Identification is
made up of severdilelds. Each field can have a number of settings, andcaouchange most
of the fields.

Use the Up and Down arrow ke@(and) to move between fields. The fields are either
Section type, orText type. The Selection type fields give you a numtfevalid 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. Esiobke

of the Tab key will display the next selection. T8hift and Tab keys together will step
backwards through the selections. Once the desetsttion is displayed, the Enter key is
pressed to program that selection. Text Fieldsireqeou to enter either text or numbers.
Once the field is selected, the new text can bedyjm, with the Enter key to finish. An

example is the Rev Limit. This field can be setsn 2000 and 16000 rpm. If you want the

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

Here is a description of each of the Identificatii@hds:

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

Load Sensing
The E6K can use either the manifold pressure otthhatle position as a means of
determining the engine load. Most engines operategumanifold pressure to sense
engine load. If your engine employs any form of esgparging, you must run in
manifold pressure mode. Only wild cams, motorbikesheavily ported rotaries
require throttle mode - i.e.. engines whose vacuwgigmal is small, or fluctuates
greatly. If you are unsure what to use, contact ytaltech dealer.

MAP Sensor
The E6K needs to know the type of Manifold AbsolBtessure (MAP) sensor being
used. If you do not know what sensor you have refeChapter 1 [1.3.1]. Enter the
correct description here to match. If using theofibsition mode, set this parameter to
a 1 Bar sensor.

RPM Limit
The E6K can limit the maximum rpm at which the emgwill operate. Above this
level the E6K completely cuts fuel or ignition (seelow) to the engine. When the
engine speed drops below the RPM Limit the E6K r@lume normal fuel or ignition
delivery. This is known as hard limiting. If the RFLimit is not needed then set this
value above the highest operating point of therengi
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RPM Limit Type
The RPM Limit can either be a fuel cut or an igmiticut. This field determines what
form of limit will be used. Be careful using an igon cut on an engine with a
catalytic converter, as the unburnt fuel can danitage

Units
The Haltech E6K programming software can displasapeeters in either Metric or
US units.

RPM Mode
The E6K fuel and ignition maps may be arrangedeeith 500 rpm increments to
10,500 rpm, or in 1000 rpm increments to 16,000.rBelect the high - or low - rpm
mode here. Changing settings alters the way the E@ds the Maps, and will change
the tuning of the engine dramatically. Do not cheigis setting once tuned unless
necessary.

Road Speed Value
This value calibrates the Road Speed reading. Sappkcations in Advanced Mode
cannot use the Road Speed input trigger, anditidswill not be displayed.

System Mode
This field sets the operating mode for the softwdies software can be used in either
Basic or Advanced Mode. Most installations will pynequire the Basic Mode. To
determine if you need to use the Advance Modetts=iatroduction .
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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 malley assume that you have the
software running ONLINE on your PC, with the ECUwmred and connected via the
supplied programming cable.

4.1 What are maps?

The injection times needed by the engine at diffemnditions is stored by the E6K in a

table of numbers called a look-up table. The E6kmeines the engine's load and speed,
and uses these two parameters as an index tobllee This table is called the Fuel Map. For

instance, at an engine speed of 4000 rpm and &P&CGhe relevant number in the table
may be 4.35. If the engine approximates -20kP#@04pm, then the computer will extract

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

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

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 program the E6K by directly chiaggthe value of each number by
programming in the numerical mode (see 4.7.6),thist can be extremely difficult, so the
Haltech allows you to change the numbers by maaimg graphics in maps presented as
bar graphs. (This is much simpler and allows youisaalise the map)

Since it is difficult to interpret all the table\@lues at once, the programming software
divides the map by engine speed into a series rof amges Within the range, each load
point is represented by a vertical bar. Thus, wyanview a range from the Fuel Map, you
see a bar chart of injection time versus load liaha load points in the table at that speed.

There are other tables in the E6K, such as those ios 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 tablegiwihe 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, therpnogresents you with a menus bar at the
top of the display. The menu bar is accessed thr@ilmple combinations of keystrokes.
Once the appropriate menu has been accessed aesub-appears giving choices on
available page heading. To increase efficiencyetlaee also a number of hot-keys that allow
you movement between pages without accessing the tve.

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 thhlighted bar or pressing the underlined

letter of the option required, in this cd&b This will produce a further sub-menu that will
allow you to choose a range to be viewed.

4.4.1 Fuel Set-up

The Fuel Set-up works in an identical way to thenkification. It's fields are different and
relate to the way the fuel is delivered to the eagiEnter the Fuel Set-up by pressing

and then by pressirfl key. The fields in the Fuel Set-up are:

Ign / By
Ignition Divide By is the number of ignition puls#sat will be counted until the next
injection pulse. For almost all multipoint systenmrgection should occur once per
revolution and so Ignition Divide By should be sehalf 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 equipmenmputers is a fuel cut-off on
deceleration. This will cut fuel delivery to thegame while coasting down hills with
closed throttle. This feature can be enabled aabdesl on the E6K. It is better, when
first tuning, to disable this function.

Injection Mode
Depending on the ECU settings the E6K splits itsr/ight injector driver outputs
into two banks (see chapter 13, 13.1). INJ1 an@ iddimprise the first bank. INJ3 and
INJ4 form Bank 2 (refer to the wiring diagram aé thack of this manual.) In Basic
Mode, Fuel can be injected in three different modes

Multipoint injection fires all the injectors together. Thisthe most common set-up
and will normally be used on engines with multigamjection manifolds (one injector
per cylinder).

Batch-fire injection is usually used in throttle body or nombo rotary set-ups and
fires the two banks of injectors alternately. Oghtiand twelve injector fuel rails, with
high-flow injectors, this may also help reduce fpegssure oscillations caused by all
injectors pulsing together.
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Staged injection is usually used on high boost turbo aegi Injector Bank 1 fires all
the time, just as in a multipoint set-up. Beyonsea boost pressure, the second bank
of injectors is enabled. These "staged" injectoesrermally upstream of the primary
injectors, adding to their fuel flow. The point which the E6K switches in the
secondary injectors is set via the Staging Bar Nemfibld. Staging permits high fuel-
flow capability, but maintains accuracy and conaility at light load and idle. See
Appendix D [D.3] for more details on staging.

In Advanced ModeSequential Injection can also be selected. This option is aot
straight-forward set-up. It requires more outputsfiel than normally used. Before
selecting this option carefully read the sectiorsequential injection id\ppendix B -
The Advanced Features.

WARNING:
WHEN FINISHED SETTING THE INJECTION MODE, SEE
CHAPTER 13.1
(INPUT/OUTPUT PAGE) TO SET THE INJ 1 - 4 DRIVERS TO THE
CORRECT STATE: ENABLED OR DISABLED:

THIS IS IMPORTANT AS THE ECU WILL NOT OPERATE
CORRECTLY IF THE INJ 1-4 DRIVERS HAVE NOT BEEN
CONFIGURED PROPERLY. AT WORST, SOME INJECTORS MAY
NOT FIRE OR THE INJECTOR DRIVERS MAY DESTRUCT AFTER
A PERIOD OF TIME.

Post Start Temp Limit
This field sets the temperature at which the ptast sorrection map is either enabled
or disabled. The following field “Above/Below” setghether or not the enabling is
corresponding to a temperature above or correspgnidi a temperature below the
Post Start Temp Limit. From when the motor is s@rtto when the engine
temperature reaches the Post Start Temp limitPdse Start correction map will apply
correction to the injection times.

Post Start Time Limit
This field sets the time after start-up to whenpbst start correction map is disabled.
From when the motor is started to when the timelrea the Post Start Time limit, the
Post Start correction map will apply correctiorthie injection times.

Staging Bar Number
This field sets the point at which the staged itgec are enabled. See Appendix D
[D.3] for more details on staging. If the injectiamde is not "Staged Injection” then
this field will not affect injection.

Zero Throttle Map
This feature allows the user to adjust a special foap that is used only when the
throttle is closed. This feature should be used dngines that produce constant
vacuum while cruising but irregular vacuum wheningl Typical engine
configurations that fall into this category are tiplé throttle body set-ups and wild
cams. The zero throttle Map can allow a very gack simple adjustment of the idle
fuel settings. This option can be disabled if rmjuired.
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Throttle Pump Deadband
This field defines the percentage change in tleqitisition that must occur before the
throttle pump is activated. This feature allows fitter” in the throttle that would
otherwise over-fuel the engine. The valid rangeadfies is 1-20%.

Full Throttle Map

This feature allows the user to adjust a special foap that is used only when the
throttle is wide open on normally aspirated enginésth some manifold and or
throttle designs, pressures in the manifold camchredose to atmospheric pressure
before full throttle is applied. This effect cankeauning difficult around full throttle.
This map allows the full load settings to be eas#y without interfering with lighter
load settings. The throttle position at which tkiap is used is set by the Full Throttle
Threshold field. The Full Throttle Map can be disahf not required.

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

Barometric Lock

If you wish to lock the barometric value that isred by the ECU to a set value and
override the start-up barometric correctienable this option. Normally, unless you
are using throttle position as a load referencbase another good reason to do so,
leave this optionDisabled Configuring barometric compensation successfully
requires an in depth knowledge of your engine &edehvironment in which it will be
operating. Chapter 8 [8.5] contains more infornratan barometric correction and
how it is applied by the E6K.

Barometric Pressure Lock at xxxx (mBars)
Allows you to set the barometric pressure valua/tich the ECU corrections will be
locked. The default is 1013mBars ( = 1 Atmosphersd@ level). Again, unless you
have sufficient knowledge about your engine charatics and the environment it is
operating in, leave this field as it is. Refer toapter 8.5 for more information.

Disable Injector Outputs
Allows you turn off all injector outputs. Settinge value to YES will cut all injector
output which allows an easy way to check the triggeen cranking without having to
locate the injector fuse and remove it. Normalig field should be set to NO to allow
the injectors to fire.

See Chapter Engine ldentification for information on how to adjust (using the softe)a
all of the parameters mentioned above.

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

Presd2JM thenlF] to view the Fuel Sub-Menu. Then choose the ramgewish to view
by using the function keys. While in the Fuel mapach range can be accessed by pressing

the(W[F] and[2J keys to move to the next, previous range and jtorg particular range.

To view the map at the 3000 rpm range, p@sWhen in the Fuel Maps sub-menu your
display should look similar to this:
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OMLINE HMODE
opyright (c
[HUENT 1988-94
RANGE 7 BAR 16
3000 fipn BAR ! 16
" HGT 4,096
¢ 16
N Y
|| kPa
" -100 -50 0
ENGINE DATA {c) TMUENT 1988-97
Engine $peed 3080 1| an i In{'ectiun Tine 3.776 1 ni |
Hanifold Pressure -92 1 kPa | Duty Cycle 0o 4 |
Coolant Tenperature 103 i *C i  Advance ] 32 1°BTDC:
Throttle Position 0 Faulti  Air/Fuel Ratio 1064 © nl |
Air Tenperature g7 i | 2 Loop 0.2 1 141
Battery Uoltage 12,8 iUoltsi  Road Speed 0 i kph i
Ignition Trin LI A Baronetric Pressure  1013.0 imBarsi

Values from this bar chart would be used whenekeréngine speed falls in the range
between 2750 and 3250 rpm (or, if in high-rpm mduween 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 Ipadameter, either throttle position or
manifold pressure. The axes are scaled appropridteim the information in the
Identification Page. Across the bottom of the seraee the engine data parameters. The
Range, Bar number and Height (HGT) of the bar beihgsted 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 readijysteld by using the up and down arrows

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

and right arrow key@ ).

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@G®@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 iasmot to destroy the map you have loaded.

Now try using théd=] key. The outlined bar should jump up 0.096 msthsbar gets taller,
the fuel delivery is increased and the engine rickad at that speed and load. Now press

the[= key and the highlighted bar should move down 0986 Note that the fuel delivery

for the outlined bar is shown beneath the bar nuraobehe centre of the display. Note also
that the injection time does not necessarily mébehbar height as the injection time is the
actualinjection time after various corrections have takéace. Also, the arrow indicates the
bar (i.e. number) currently being accessed by tigine. If the arrow was not over the
highlighted bar this would also cause the bar heagia injection time to be different as the
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bar height is the height of the bar being adjustemt, necessarily the value of the bar
currently being accessed by the engine. Try udiegQGontrol key and the Page Up key

together ,to move the bar up by 2ms. Move the Bar back dbyvusing.
The changes you made took effect the instant yeased 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 nuigplay pages pre .Or

through the menus at the top of the display. Pngd&fl@ keys simultaneously at any
page or map will allow you to exit the Haltech pram and will return you to MS-DOS.
You should always exit the program before switctoffgyour computer.

4.6 Accessing the Ignition Maps

Pressing®JM from any page will take you to the Maps Menwr&rhere you choodél

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

4.6.1 Ignition Set-up

The Ignition Set-up works in an identical way te tlientification. Its fields are different
and relate to the way the ignition advance is deitezd for the engine. Enter the Ignition

Set-up by pressir{@ then(. The fields in the Ignition Set-up for Basic Moale:

Trigger Input
This field defines the type of pickup used to tegghe ECU. Selednt. Reluctor or
Hall Effect depending on the trigger being used. As both idHtct and optical
trigger sensors generate a square wave selecetfadt for optical sensors.

Trigger Edge
This field is only applicable if you are using alHeffect pickup as the "Trigger
Input”. The trigger edge defines whether the E€@Elssarising or falling signal from
the pickup.

Trigger Gain
This field is only applicable if you are using amtdrnal Reluctor pickup as the
"Trigger Input". The Trigger Gain defines the aifightion of the signal from the
Internal Reluctor pickup required to trigger to tB€U. This function has been
developed to allow a wide range of Internal Relugbckups of varying signal
amplitude to drive the ECU. When choosing the JeigGain start azero and
increase the gain until a steady trigger signakmsn, this can be done when the timing
is checked for the first time. During cranking ckehat there is ignition and that the
timing mark on the pulley wheel does not jump écedly, if there is no ignition or the
timing mark jumps erratically increase the gainiluthie timing mark is steady. This
should only be done when the installation is coteple
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Trigger Mode
This field is only applicable if you are using amtdrnal Reluctor pickup as the
“Trigger Input”. The Trigger has two modes: comstanode and adaptive mode
adaptive mode uses software to filter out noidevatRPM when the reluctor signal is
weak. If you are having problems maintaining aawcldrigger at low RPM the
adaptive mode may solve this problem. See algggé&riGain in the Ignition Set-up.

Home Input
This field is only applicable in advanced mode iifedt fire or sequential or batch
injection is required. This field has the same apdias "Trigger Input”.

Home Edge
This field is only applicable in advanced mode iifedt fire or sequential or batch
injection is required. This field has the same apdias "Trigger Edge”.

Home Gain
This field is only applicable in advanced mode iifedt fire or sequential or batch
injection is required. This field has the same apdias "Trigger Gain".

Trigger Angle - °BTDC
This field defines the angle BTDC at which the ECU will be triggered. The ECU
uses this value to calculate the time for the ngmition so it is important that this
value is correct since it will affect the base tgm timing.

Lock Timing
This field allows the Timing to be locked at a sfied angle regardless of engine
speed. Seledfes or No to enable or disable Timing Lock.

Lock Timing Angle - °BTDC
This field defines that angle iBTDC at which the timing is locked. 10° is common.

Trigger Type
This field defines the trigger pattern the ECU vgde coming from the crank or
camshaft angle sensors. The E6K currently supplogtfollowing trigger types:
Standard This trigger pattern sends one trigger for eadrlspvent. For example a
V8 has 4 firing strokes for each crank revolutidor, this engine the ECU would
expect to see 4 trigger events for each crank wéeol or 8 events for each cam
revolution.
Multi-tooth This trigger pattern is the same as that for tiaad@&ard Trigger except that
there are multiple trigger events for each sparknev The number of teeth for a
multitooth trigger must be a multiple of the spaxlents. This trigger requires a home
signal for synchronisation of the trigger and eegposition.
Motronic This trigger is a variation of the multitooth trigggpattern. This setting is
compatible with the BOSCH Motronic controlled eregn The Motronic wheel has
multiple teeth with a set number of teeth missiog $ynchronisation removing the
need for a separate home signal. The BOSCH Matnahieel usually has 60 teeth
positions with 58 teeth and 2 missing teeth.
Subaru This trigger should be used when the standardr8uligger is used.
Twin Trigger This trigger is used in conjunction with twin dibutor ignition
systems. Since it is s distributed system ther®isequirement for a home signal so
this channel is used to carry the second trigger.
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Nissan This trigger should be used when the standardaNigsgger is used.

Number of Teeth
This field is only applicable if the trigger typg iMultitooth, Motronic. The Number
of teeth :
Multitooth The number of teeth on the multitooth wheel
Motronic The number of teeth on the motronic wheel inclgdire missing teeth

Tooth Offset
This field is only applicable if the trigger typg iMultitooth, Motronic. The offset is
the number of teeth the synchronisation event acguor to the trigger

Home Window Teeth
This field is only applicable if the trigger type Nissan. The home window teeth is
the number of teeth counted during the home window.

Nissan Tooth Offset
This field is only applicable if the trigger type Nissan. The Nissan tooth offset is
used to delay the trigger event after the synckaditin event defined by home
window teeth.

Spark Mode
This field defines the ignition delivery used, thgions are: Distributor, Direct Fire or
Twin Distributor.

Coils on 4-cylinder motor
This field is only applicable if the spark mode Dérect Fire and the number of
cylinders in the main set-up is 4. The optionsthos field are: 2 or 4. If 2 is selected
waste spark is used. If 4 is selected there isconidor each cylinder.

Engine Type
This field defines the engine type: Piston or Rptar

Output Type
This field defines the type of ignition signal witthich the ECU will drive the igniter.
The options are:
Constant Duty This signal is used to drive intelligent ignitertiwiinternal dwell
control.
Constant Charge This signal is used to drive dumb igniters withauternal dwell
control. This output type will not accurately canitintelligent igniters.

WARNING:
THE CONSTANT DUTY OUTPUT TYPE SHOULD NOT BE USED TO
DRIVE DUMB IGNITERS SINCE SUCH IGNITERS DO NOT HAVE
DWELL CONTROL. DOING SO WILL RESULT IN TOTAL
FAILURE OF THE IGNITER.

Coil Charge Time (ms)
This field is only applicable when constant chaiggeelected. The value of this field
is a measure of time in milliseconds and can rdragge 0.1ms - 8.2ms Typical values
are about 4-5ms.
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Output Edge
This field defines which edge of the signal defities ignition event: falling or rising.
The EB023 smart igniter uses a falling edge.

Duty Cycle (and will fall after xx% of its period)
This field defines the duty cycle high time whenngsthe constant duty output type
with a smart igniter. For the EB023 smart ignttex duty cycle high time is 30% with
a corresponding 70% low time.

The Ignition Map is adjusted in a similar way t@ thuel Map. The keystrokes are the same,
except that one increment is one whole degree agvanretard. The best way to initially set
up the Ignition Map is to use the Library Maps, dimeh return to the Ignition Map later if the
ignition curve needs modification. Ignition LibraMaps are explained in Chapter 5 [5.4],
Starting the Engine.

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

OMLINE MODE
opyrig c
gnition riap INVENT 1988-98
Range 7 | RANGE 7 BAR 16
g 3000 Rpn BAR 15
; HGT 20
£ 50
5 25 hd
g2 0 kPa
-100 0 100 200
§ ENGINE DATA {c) INVENT 1988-97
Engine Speed 3080 & rpm | Duty Cycle 01 4 i
Manifold_Pressure 49 | kPa | Advance 17 °BTDC:
Coolant Tenperature 103 i °C | Trail Advance 9 °BTDC:
Throttle Position iFault: Air/Fuel Ratio 1064 | nU |
Air Temperature 87 1 °C | 02 Loop 0.2 1 4
Battery Uoltage 12.6 Woltsi Road Speed 0 i kph i
Hixture Trin +1.0 40 ipare A/D +2,33 Wolts)
Injection Tine 4.320 1 n§ | Barometric Pressure  1013.0 inBarsi
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4.7 Time Saving Functions

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

Note: When two keys are displayed together, sutd@ | this means that the second key
must be pressed while the first key is held downthis case, théat] key would be held
down while thdR] key is pressed.

4.7.1 Current Location(=]

Pressin@ will take you to the range at which the engineuisning, and highlight the bar
that is currently being used. This bar is easigniified by an arrow directly above it
pointing down. As the engine speed and load chartbesarrow moves with it. The Home
key is useful for finding the engine's operatiompeery quickly.

4.7.2 All Ranges-

Across the ranges, the curve of the fuel map dagschange greatly. Usually the shape
remains much the same, and the height changesdaogdo the volumetric efficiency of the
engine. In order for all the fuel ranges to inltidbe set up quickly, the Haltech E6K system

allows you to program all rpm ranges simultaneoweip the same data*J[®] turnsAll
Ranges on, and the words All Ranges appears under tlee 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 santhe shape of the map at any range, and all
other ranges will be identical at every bar yowat§d. This feature enables all graphs to be
given an initial shape that should run the engatleeit 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 andssefjutogether.

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 ingiag or decreasing the height of the Bars.

To de-select the highlighted Bars useltdd and arrow keys together.
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4.7 .4 Percentage Changes][F]

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%, whale entry of "-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 tiagg finction can be used to set the values
between the end points. Highlight the bars betweenoad points that are known to be

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

4.7.6 Numeric Mode (2N

This will take you into numerical mode, displayitice map as a spreadsheet. This mode is
available if required, but graphical mapping ismally exercised as it is much easier to use.
Numeric mode allows you to enter the precise imgecvalues across all the rev and load

ranges as seen in the diagram below:

File Maps 3etup Options OFFLINE MODE
1 2 3 4 ] B 7 8

500 Ron | 0,256 0.512 0.768 1,024 1.280 1,53 1,792 2.048
1000 Rpn 0.256[ [l o.768 1.024 1.280 1,53 1,792 2.048
1500 Rpw | 0.256 0.512 0.768 1,024 1.280 1,53 1,792 2.048
2000 Ron | 0,256 0,512 0,768 1.024 1,280 1,536 1.792 2,048
2500 Rpn | 0,256 0,512 0.7%68 1.024 1.280 1,536 1.792 2.048
3000 Ron | 0,256 0,512 0,768 1.024 1,280 1,536 1.792 2,048
3500 Ren | 0,256 0,512 0.768 1.024 1,280 1,536 1.792 2,048
4000 Rpn | 0,256 0,512 0.768 1.024 1.280 1,536 1.792 2.048
4500 Rpn | 0,256 0,512 0,768 1.024 1,280 1,536 1.792 2,048
5000 Ren | 0,256 0,512 0,768 1.024 1,280 1,536 1.792 2,048
5500 Rpn | 0,256 0,512 0.768 1.024 1.280 1,536 1.792 2.048

In numerical mode only a fraction of the entire mashown on the screen but the whole
display can be accessed. To navigate the mapheseutsor keys to move the highlighted
cell, to change the value of a cell, highlight tbatl, type the value required and then press
the enter/return key. The values in the table nimesa multiple of 0.016ms, if a different
value is entered the program will round to the astvalid value.

To exit from Numeric Mode and go back to usingriegps press tHeJ key.
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4.7.7 Bar Increments 2]

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 usdedd  will bring you to a screen where the incremeéh&snselves can
be changed.

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

will space out increments evenly between the Wp/D Arrows field and the Ctrl
PgUp/PgDn field. The result of this operation vin# displayed once the field is refreshed,
this can be done by highlighting the field.

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 thgentor is open. The time whilst open is called
the injector pulsewidth. As rpm increases it isqilole 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 fritva injectors has reached its maximum.
Increasing revs brings with it the danger of aniead¢ean out.

WARNING:
LEANING OUT AN ENGINE WILL CAUSE DAMAGE TO THE
ENGINE IN MOST CASES.
CARE SHOULD BE TAKEN THAT THE ENGINE CANNOT REV
ABOVE THE POINT WHEN 100% DUTY CYCLE IS REACHED AS
THERE IS A DANGER THAT DAMAGE WILL BE CAUSED TO THE
ENGINE

The tables and graph below show the point at wthiehinjectors will reach 100% duty cycle.
It is not common for this to happen but the potrfor damage under these 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, @m/by 2 red-lining at 6000 RPM is
(120,000 x 2)/(6000 x 4) =10,
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so the absolute maximum injection time at 6000 R#*Mhis 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 supplyincreasing injector size, fuel pressure, or
adding extra injectors. Refer to Appendix D foraikston how to increase fuel supply. As a
general rule of thumb, injectors should not rundrel/85% duty cycle.

MAX INJECTOR PULSEWIDTH VS. RPM
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Injector Duty Cycle appears on the Engine Data Rengkon 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

(rpm) (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 12.83
10000 6.00 12.00
10500 5.71 11.43
11000 545 10.91

11600 522 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

, - 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 highlightedsharlinearly interpolate the
increment values in increment set-up

oo
oo

set Increments

enter Numeric mode

toggle All Ranges mode

move to Next range

move to Previous range

HEE

jump to range of value entered

H

go to current engine range/bar

Tab

switches option in set-up pages
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CHAPTER 5 STARTING THE ENGINE

There are a few things that need to be done béfereengine should be started. Make sure
that the ECU is powered (ignition on) and the HaltSoftware is ONLINE. Go to the Engine
Data Page to check that the ECU is communicatinggaty, and that the sensors are reading
correctly. Check again that the Identification, theel Set-up and the Ignition Set-up are all
set correctly. In particular, check the No. Cylirgldgn Div/By, Load Sensor and Injection
Mode parameters. If any of these are incorrectgetigine may run, but proper tuning will be
impossible.

5.1 Calibrating the Throttle Position Sensor

The throttle sensor must be calibrated so tha&E@® knows the start and stop positions of
the sensor. Set the idle throttle opening usingdieeadjust screw. If the required opening for
idle is not known, make an estimate but keep indntivat this may be the reason for poor idle
later on, and further adjustment may be neededogththe "calibrate throttle" option from
the options menu and follow the instructions ondteeen.

5.2 Checking the trigger

It is a good idea to check that the E6K is recgvanreliable trigger signal. Disable the
injector outputs found in the Fuel Set-up pageutoat! fuel delivery to the injectors. This will
prevent the engine from starting. The engine shthia be cranked over on the starter and
the rpm displayed on the engine data page shoald about 100 to 300 rpm. If the engine
speed is zero or is erratic then refer to the seati Chapter 1 [1.3.14] regarding trigger set-
up. If the trigger is operating correctly then deabe injector output again on the Fuel Set-up

page.

5.3 Checking the Base Timing

The E6K uses a timing reference taken from eitherdam angle sensor or flywheel sensor.
This gives the E6K the reference on which to positall ignition timing. If the timing is
wrong then the E6K cannot function correctly. Tewe that this base timing is set correctly
the E6K has &OCK TIMING setting.

When the Lock Timing is set, the ignition timingfagced to the Lock Timing Angle (this is a
preset value between -5° to +25° Before Top Deantr€gBTDC)). This is regardless of
whatever ignition timing Maps are currently in tGéK.

To enable this flag, pre from the Sub-Menu to select the Ignition Set-uping the
arrow keys move to the Timing Lock option. If iadsLock Timing On, the flag is enabled.

If it readsLock Timing Off, then the flag is disabled. The flag is togglecpbg/ssin. If
the Timing Lock is on, the ECU will lock the timirtg where it believes the Lock Timing
Angle advance to be.
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To check the base timing you should now start thgire with the Timing Lock on. The
engine should now start and run although with drdgk Timing Angle® of ignition advance
the idle speed may be lower than usual.

If the engine does not stattmay be because the fuel requirements are gbt.rif this is the
case, it is suggested that you disable the injectdput and do the timing check while
cranking. This will require two people : one tordhe engine and one to operate the timing
light. It can be difficult to check the timing acaitely at cranking speeds. Removing the spark
plugs will help the engine to rotate at an everedp®nce you have checked the timing at
crank, leave the Timing Lock on, skip the next isecbn loading an Ignition Library Map
and go to the section on Determining Engine Fuaddde Once you have the engine starting
and idling, return to this section, check the tighagain, and then load the Library Map.

Use an ignition timing light to check that the igom timing is set to the angle that you have
entered forLock Timing Angle °BTDC (a common value is 2BTDC). See the workshop
manual for your engine for details on checkingtigni timing and the use of a timing light.

The timing should be locked at Lock Timing AngleTIBC. If it is not then the angle at
which the ECU is being triggered is not the samthasangle in th&rigger Degreesfield in

the Ignition Set-up. If the timing is miles out, back and check all the angles again. If you
have guessed the trigger angle, try and calcutgteoperly. Remember that the angle is in
crank degrees, not distributor degrees. Also make the trigger edges are correct. These can
have a very large affect on the trigger angle.

If the angle is a little out, it is just a mattefraligning 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 distribyttbren you may be able to rotate it while
using the timing light until the engine is at Lotkning Angle ° BTDC. Be wary about
adjusting the base timing in this manner by anyertban a few degrees as it can upset
the rotor phasing. For details on rotor phasing,Agpendix F.

» If the reference is taken from a cam angle sermmh(as in a distributor-less direct fire
engine), then if it is possible, rotate the sengaite using the timing light until the engine
Is at Lock Timing Angle® BTDC. With a cam angle sen there is no need to worry
about rotor phasing.

* The last method is to change thegger Degreesfield in the Ignition Set-up. (See the
previous Chapter for details on how to change fibid). If you are using a crank angle
sensor then this is the easiest way to adjust #se iming. The Trigger Degrees field
tells the ECU where the trigger is occurring. Orthe 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 Lockois and the timing lock angle is set to
10° BTDC, the ECU will delay 60° and then fire gark at Lock Timing Angle® BTDC.

If however, the trigger was actually at 80° BTD@f the Trigger Degrees had a value of
70, the ECU would still delay the 60° and the ergwould fire at 20° BTDC. Changing
the value of the Trigger Degrees field to 80 waualctease the delay from 60° to 70°, and
the engine would now fire at Lock Timing Angle® BCDWhen adjusting the parameter,
do so in small steps, say 5 or 10 degrees at a Titnie will allow you to check that you
are moving in the right direction.
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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 tiggh check that the ignition timing stays at
Lock Timing Angle ° BTDC. If the base timing is ked at Lock Timing Angle ° BTDC and
does not change with engine speed then you arg teadad an Ignition Timing Map and
clear the Timing Lock Flag.

If the ignition timing does change with engine spekthen see the Troubleshooting
procedure in Appendix A

5.4 Loading an Ignition Library Map

The E6K has an effective and time saving methogrogramming the ignition curve using
Library Maps. Each ignition timing Map in the lilbyais 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.

EoK IGNITION LIBRARY MAPS

LR B IR g e e —

A=0B=30:=6 ... H=2l
_‘_ |—|-u11 Load 19n1t10n advance.

P TehoTHe lgﬂltlﬂguﬂ“ﬁﬁﬂte' - 3500 RPH
B - 2000 RPH D.EF.G.HI .. J - 6000 RPH
_lﬂl'lltlﬂn | 111049 at 1':”.E.

Enter the MAP Mame 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 rermspecifies 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 Afadisadvance 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 ignitiomitng Map name specify the maximum
advance at atmospheric pressure in the inlet mdni@ruise or light load advance is
added to this value, while retard on boost for eetarged or supercharged engines is
subtracted from it.
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. The sixth character in the ignition timing Map respecifies the extra ignition advance
to use at light loads such as highway cruise. E&guivalent to the vacuum advance
on a distributor. If this character is A, theren extra advance under light load. Each
successive letter of the alphabet after A addsgdeds 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 gedemboost. 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 onLibeary Maps page to save you referring
to this manual.

As mentioned above, it is suggested that the tirimghecked before starting the engine. If
the ECU successfully locks the timing at Lock TigiAngle® then you should load a library
map that will get the engine started. Try be coret@re - you should not be looking to gain
the last few percent in performance immediatelyyd@i know the factory settings for idle,
vacuum and full load advance for your engine you use those values to load an extremely
effective Library Map. N.B. The “Lock Timing Orield in the ignition set-up (4.6.1) needs
to be set to “Disabled” for the ignition advancel aatard feature to work.

5.5 Determining Engine Fuel Needs

You should now be ready to start the engine. At #tiage, you should not be using the Zero
Throttle Map. Check that it is disabled in the F8et-up. Go to the Fuel maps and display the
0 rpm range. During cranking, the pointer will agpacross this page, until the engine speed

picks up and lifts into the 500 and 1000 rpm rangg@ess thé- key to jump to the current
load point immediately.

If you are using manifold pressure as the load@eiise engine will be close to atmospheric
pressure during cranking. If you are using thrgpibsition, then the E6K will be using bar 1
while cranking and idling. Once the engine is tyngu should not need to apply any throttle
to get the engine to fire. When cranking the engua¢ch for the indicator arrow over the
bars. This will tell you what bar the E6K is usittgcalculate the fuel. The bars around the
position that the arrow indicates are the Bars wiliineed to be adjusted to get the engine to
run. N.B. The bar that is indicated by the arrevthe bar that the ECU is referencing for its
fuel needs whilst the bar that is highlighted is bfar that you are adjusting.

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 crankhenstarter 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 buillnot 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 rhdower than this, it may become difficult to
set accurate idle and cruise air:fuel ratios.

If the engine is hunting at idle, then the maprsably too lean, particularly at the 500 rpm
point. Watch the movement of the map arrow cargfilhe 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 E6K interpolates against bothapdload. 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 batigea 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 adjadsams. Wait for the engine to heat to
operating temperature before performing furthenges to maps.

5.5.2 Tuning with No Load

Using the throttle only, increase the engine spgeekd00 rpm. If the engine is at exactly 1000
rom then only that range needs to be adjusted. sAdjr the crispest engine response.
Engines will usually idle rich, then head towardsichiometric mixture at higher speeds.

Repeat for 1500, 2000, 2500, 3000 etc. The endinald now start and fast-idle evenly. You

should also have the engine running at operatingégature before going further. Go to the
Engine Data Page at this point and check all thea@einputs are reading correctly, and that
the temperatures have stabilised before continuing.

While free-revving at higher engine speeds, chbekEngine Rpm reading on the computer.
If it becomes erratic, or fails to follow the adt@amgine speed correctly, check the section in
Chapter 1 on setting the trigger. Also make sua tiee information in the Identification and
Set-ups 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 enginebeainined on the road.
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5.5.4 On the Dyno

Whether the vehicle is on a chassis dyno, or tlgtnenon an engine dyno, the principles of
programming the Haltech E6K are the same. Takeetiggne rpm up to 1000 and apply
partial load and adjust the 1000 rpm range. Retinenengine to idle and on the 1000 rpm
range adjust the bars to draw a straight line ftbenidle point through the part load setting
tested. Continue, adding more load, up to theldadtl settings. This should be a fairly good
approximation to the required curve. Repeat thrsti@ 1500 range, 2000, 2500 etc. The
engine should be fairly drivable at this point.

Full load tuning should be approached with cautidn.engine at full load that is too lean
may begin to detonate and destroy pistons and shafits. Before loading the engine,
increase the heights of the right-most bars sottieyt are higher than the line projected by
drawing a straight line from the idle and free-settings and through the part-load settings.

WARNING:
RUN THE MAP RICH, AND LEAN IT TO THE CORRECT
MIXTURES. DO NOT 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 retarftinge. 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 handbrake.

WARNING:

BE VERY CAREFUL USING THE BRAKE TO LOAD THE ENGINE.
THE BRAKES CAN GET VERY HOT AND SUFFER FROM BRAKE
FADE (REDUCED BRAKING CAPABILITY) AND THE CARS
HANDLING MAY BECOME UNSTABLE. ALL ROAD TESTING
SHOULD BE DONE AT LOW SPEED.

5.5.6 Fine Tuning the Engine

When fine-tuning the engine for the road, the samciples 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 mixtureosld be as close to stoichiometric (best
mixture) as possible and decelerating conditiong allw 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.
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Note: All maps for all engines should be smoothma&p with a "lumpy" curve
is most likely wrong. If, when you have finishedhitog, the map does have
lumps in it, try to make it visually smooth.
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OMLINE MODE

opyr1ght (c
TNUENT 1988-98
RANGE 7 BAR 18
3000 Rpn BAR 18
" HGT | 4,176
¢ 16
- ¥
L0 kPa
" -100 -50 0
ENGINE DATA (c) INUENT 1988-97
Engine ipead 2940 | rph | In{ectiun Tine 4,480 | n§ |
Manifold Pressure -47 1 kPa i  Duty Cycle 01 4 i
Coolant Tenperature -16 i °C i  Advance _ 38 1°BTDCI
Throttle Position 67 1+ 4 1  Air/Fuel Ratio 39l 1 onl i
Air Tewperature -16 i °C i 2 Loop 10,2 | i
Battery Uoltage 12,7 WMoltsi  Road Speed 36 k?h i
Ignition Trin 1 1 11  S§pare A/D 12,43 Noltsi

A typical fuel curve for a normally aspirated engire sensing load via the MAP sensor

OMLINE MODE
opyr1ght (c
TNUENT 1988-98

RANGE 7 BAR 22
3000 Rpn S .
A

HGT . 10,160

16

-

Iﬁ E
Lo 2
"0 50 100

ENGINE DATA (c) INUENT 1988-97
Engine ipead 3080 | rpm i In{ectiun Tine 3.472 1 n8 |
Manifold Pressure 0 ikPai  Duty Cycle 0 A i
Coolant Tenperature -16 i °C i  Advance _ 17 1°BTDC:
Throttle Position 67 1+ 4 1  Air/Fuel Ratio 39l 1 onl i
Air Tewperature -16 1 °C i 2 Loop 10,2 | i
Battery Uoltage 12,6 Moltsi  Road Speed 38 | ?h i
Mixture Trin t2,1 1 Y1 Spare A/D 12,33 Woltsi

A typical fuel curve for a normally aspirated engire sensing load via the TPS sensor
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SECTION 2 Other Adjustable Features

CHAPTER 6 THROTTLE EFFECTS

6.1 Throttle Response

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

The manifold pressure sensor used with the E6keiig fast. It can respond much faster than
Is required to track any sudden changes in loagooin engine. The manifold pressure seen at
the sensor input does not change as quickly, dtiéy pa the length of the connecting pipe.
This can be improved by keeping the length of vatunose 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 ocuyand the pressure reaching the sensor.

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

To overcome any lean out during sudden throttle enmant, the Haltech system uses a
throttle accelerator pump function. This functioaliders extra fuel during sudden throttle
movements. The Throttle Pump is accessed frorktieé Maps and Set-up Menu

Six single bars will appear on the screen. The lbaxs 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 armbertra 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 fuetiiggne gets when you open the throttle.
Once the throttle movement stops the extra fualevdlecays at a rate set by the sustain bars.
This feature is used to allow the engine to catghtaithe transient that has occurred and,
consequently, its value will be dependent on méahifi@sign.

The heights of the increase bars and the sustasnapa adjusted using the same keys that are
used for adjusting the fuel curve bars. The left eght arrow keys allow you to move from
one bar to the next.

The throttle pump values should be set up afterfileé 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 rprhcbuld expect much higher values
below 1500 rpm.

Note that throttle response can also be affecteplloy manifold design. If you have designed
your own inlet manifold you may find that althougfe engine runs well at steady load it
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leans out if the throttle is opened suddenly. il occur if the fuel injectors are poorly
positioned and the fuel is wetting down the walfishe inlet manifold rather than remaining
as a mist.

The final parameter on the Throttle Pump page és@oolant Factor. Generally, when the
engine is cold, accelerator pump values need tintreased slightly. The E6K therefore
applies a coolant correction to the throttle pumghe 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 re®jiis rough idling. The manifold
design, cam characteristics, etc. can cause itisgahithe air flow. This makes fuel metering
difficult. In particular, the Map sensor often cabhicorrectly 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 Zdaiwrottle Map should be tried. This Map
maps the fuel delivery at zero throttle below 20pth. There are a few requirements that
need to be met before you can use this Map. Firgtyr throttle position sensor must be
calibrated properly. Secondly, the Map relies oer¢hbeing a consistent air flow at zero
throttle for a given engine speed. That meansdbwaices such as idle speed motors that vary
the air flow at zero throttle will not allow the @eThrottle Map to operate correctly.

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 fohnpressure can reach close to
atmospheric pressure before full throttle is redcHAéis means that bars close to the full load
bar on the Fuel Maps can interfere with the fullddar 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 titigHrottle mixtures. The Full Throttle Map
is activated above the value set in the Full Thedthreshold in the Fuel Set-up, and has one
programmable bar every 500 rpm up to 16000 rpm.
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CHAPTER 7 COLD STARTING AND RUNNING

The Haltech E6K has four features to modify fuelivéey and ignition timing to aid in
starting and running a cold engine. The Cold Sairthe 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 ralrmperating temperatures. The Ignition
Cranking Map set the crank advance for differendlaat temperatures. And finally, the
Ignition Coolant Map modifies the ignition advanfrem 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 rifald 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 primeehgine with a long pulse of the injectors at the
start of cranking to ensure that the engine hasginfuel in the cylinder to fire.

The E6K provides a cold start fuel prime that iguathble at all engine temperatures. This
allows the duration of the prime pulse to be opdiedi for cold cranking under a wide variety
of conditions. Access the Cold Start Prime funcfram the Fuel Maps and Set-up Menu.

The cold prime map specifies an injection time Hdase engine coolant temperature. The
height of the bars define the actual duration that injectors are open. A typical map is
already loaded into your E6K and this should na&d® be modified unless you are having
trouble cold starting the engine. Any changes likis should be done ONLINE, so the
change can be reversed if the engine becomes hardeant.

Over priming the engine will cause it to flood amat 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 crangkiAs with the Cold Prime Map, the Crank

Ignition Map sets the ignition timing to be usedilehcranking according to the coolant

temperature. This Map is set flat to 15° at factéwyt it can be adjusted to give better starting
at all temperatures.

7.2 Fuel Correction Versus Coolant Temperature

Once started, an engine requires more fuel whisnciold 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 E6K will automatically
reduce the amount of coolant correction appliethéoengine as the throttle is opened and air
speed increases. The Fuel Coolant Map should noadpested until the Fuel Maps are
correctly tuned at operating temperature.

Access the Fuel Coolant Map from the Fuel Maps Satdup Menu. The map defines the
percentage increase in fuel at any given enginepéeaure. The E6K is supplied with a

54



default coolant map which may not need to be medifilf the coolant map requires

modification, the changes should be done ONLINE whille 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. Folltve arrow as the engine warms to provide
good running mixtures up to operating temperatwhkere there should be zero coolant
correction.

55



CHAPTER 8 CORRECTION FACTORS

Note: The following correction factors should netddtered unless you have|a
detailed knowledge of your engine and the enviramtnirewhich it operates.
Severe damage can be done to your engine if theatimn factors are not set

properly.

The Haltech E6K has two further correction mapsdmpensate 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.

WARNING:

MOST USERS SHOULD NEVER ADJUST THESE MAPS. THESE
MAPS ARE FACTORY SET TO PROVIDE EXCELLENT
CORRECTION FOR ALMOST ALL ENGINES. THESE MAPS
SHOULD NOT BE ADJUSTED UNLESS THE USER HAS
EXPERIMENTALLY DERIVED DATA THAT THE CORRECTION

FACTORS COULD BE BETTER CUSTOMISED TO SUIT A
PARTICULAR ENGINE.

When the E6K software is run in the OFFLINE modhe, $oftware will load factory-set
correction maps unless other maps are loaded.

8.1 Fuel Versus Air Temp Map

The mass of air entering the inlet manifold varneh the temperature of the air. To
compensate for this, the E6K uses the Fuel Air &@dion Map. The values supplied in your
ECU have been mathematically determined to givegtenal correction for most engines.

The Fuel Air Correction Map is accessed via thel Mi&ps and Set-up Menu. Across the
bottom of the map displayed is the inlet air terapge. 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 fime indicate a negative correction
making the mixture leaner.

A typical Fuel Versus Air Temp Map was loaded igtur E6K at the factory. You should
not modify it unless you experience trouble withig@on in engine performance with air
temperature.

8.2 The Battery Voltage Map

The Haltech E6K uses intelligent fuel injectionvén circuitry that compensates for changes

in battery voltage. This compensation can be ingefit for the full range of battery voltages

that a vehicle's electrical system may experiedsethe battery voltage falls, the injectors

will take longer to turn on and so reduce the ¢ifecopen time. To compensate, the E6K

applies the Battery Voltage Map to increase thectgr on-time as the voltage drops. This
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map should not be altered unless the system iseoteth to a fuel injector test bench that will
allow the injectors to be accurately flow testeceroa range of battery voltages and the
corrections calculated accordingly.

8.3 The Ignition Coolant Map

The Ignition Coolant Map allows up to 10° advanceedard of the spark timing based on
engine coolant temperature. This Map should onlyuged 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 engatarding the spark may help preserve the
engine.

8.5 Barometric Correction

Note: The description that follows is targeted at adeahnapplications and
unless you wish to compensate for exhaust baclsypre®r are using the
throttle position as your load reference we sugtiestyou set the barometric
lock in the fuel set-up ttdisabled” and bypass this section. If using a MAP
sensor for load sensing, barometric compensatiaot@matic as map sensofs
are manifold absolutpressure sensors and the readings compensate fpr
barometric fluctuations. The only application gsMAP sensors that would
require barometric compensation would be when tihaest back pressure
must be taken into account. If using a MAP semsmrecommend that you set
“Barometric Lock” in the fuel set up page to “disadi’ (i.e. barometric
compensation is enabled). However please notefthatl are using throttle
position load sensing, instead of a MAP sensoratric compensation is
always required. Please note that the default mapdrometric compensatio
is flat and a barometric compensation map musobgded. See the sampl
map at the bottom of page 70. The barometric cosgieon map should be
compiled as shown on Page 70 before any tuning talleee to ensure prope
compensation.

=
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Barometric
Compensation

Baro Lock

Continuous Compensation disabled

Baro Lock disabled Baro Lock enabled

Sensing Engine
Load via MAP

Continuous

Compensation Initial Sample Value

Fixed
Barometric
Compensation

Initial Barometric
Pressure Sample

Continuous
Compensation

Sensing Engine
Load via TPS

Internal
Barometric
Sensor

Internal
Barometric
Sensor

External 1Bar
MAP Sensor

External 1Bar
MAP Sensor

4

ECU performs a check
when the fuel pump is
primed to sample the
A barometric pressure
through an open throttle|
Set Spare A/D as Baro Connect the External Set Spare A/D as Baro buttelrfly. ITh'S "”"'“?)' Set the Barometric
Sensor Internal. MAP Sensor to the MAH Set Spare AID as Baro Sensor External. Samzi value mat\y te Pressure Lock (mBars).
Connect nothing to the Input and set the Spare Sensor Internal. Connect the external l;Jse otr aconstan No internal or external
MAP Input A/D to whatever function| MAP Sensor to the arometric pressure pressure sensor
put. you require. Spare A/D input. value. required.
Method 1 Method 2 Method 3

Fluctuations in barometric pressure vary the dgmsithe intake air of the engine. At lower
barometric pressure, the engine cannot breath imuas air, and therefore the amount of fuel
delivered to the engine must be reduced. Thisdsgsary when a large change in altitude is
expected during a driving period (a Hill Climb evench as Pikes Peak in the USA is a good
example). The barometric correction on the E6K p@aerful and therefore relatively
complicated feature and this section aims to desdhie different methods it can be
implemented with. The above flowchart is an ovemad the different barometric
compensation methods available with the E6K.

The E6K begins with the basic idea that there laneetways to compensate for barometric
pressure variations. The first is to use a pressemsor to continually supply the E6K with
barometric pressure data and then the E6K cantatigignjection times based on this
information. The second method takes a barometesspire sample from the environment
when the car is first turned on and uses this viduéhe remainder of the time the car is
operated. The final method is to use a preset falugarometric pressure, irrespective of
what is going on in the surrounding environment.

Method 3 is the most basic form of correction aritllve our starting point. When the E6K is
manufactured it is configured with a value of 10Bars as the constant barometric pressure.
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NOTE: If you ever wish to return the E6K to thettay barometric pressure
settings
then enable the Barometric Lock in the Fuel Sepage and set the
Barometric Pressure Lock to 1013 mBars. Theseharéatctory settings.

Method 3

Method 3 requires you to access the Fuel Set-up pad adjust two fields. Make sure the
Barometric Lock is Enabled. This tells the E6K thati are going to lock a particular value in
as the barometric pressure value. The next fieldhdallows you to set a particular value.
This value should be the average barometric preskerengine will be operated in. These
two fields are located at the bottom of the Fuetgepage:

File Maps Setup Options OFFLINE MODE

FUEL SETUP 1ROEH ' P558-5¢
[an / By ! 2
Decel Cut-off ! Disahle
Decel Cut-off RPH : 2000
Injection Hode : Multipoint
Post Start Tenp. Linit : 29 fAbove
Post $tart Tine Linit ! 60
$taging Bar Nunber : 10
Zero Throttle Hap ! Disahle
Full Throttle Map : Disahle
Full Throttle Threshold : 99
Baronetric Lock ' Enabled
Baronetric Pressure Lock at nBars
Disahle Injector Outputs + Ho

t 4+ to nove

Type New Info. {Enter} when finished. {Esc} to Cancel. {Ctr1X>{H> - Help

Note that barometric pressure changes regularhttaatdViethod 3 is only a basic approach at
barometric compensation. Set the Barometric Predsark at xxxx mBars, where xxxx is the
pressure you require, say 1000mBars. When complleéeB6K will assume that the
environment always operates at 1000mBars baronmessure. It will then look at the
Barometric Correction Map located under the Magsgnawn menu and locate the
1000mBars section of the correction map. Whatdweheight of the bar corresponding to
1000mBars will be taken as the overall enrichment %

For example, 1000mBars might correspond to thevetig highlighted bar on the
Barometric Correction Map:
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OFFLINE MODE
opyright (c
TNUENT 1988-98

File MWaps Setup Options

jaro Lorrection Map

BAR ! 16
HGT . -23.9

- Ersr i

OFF LINE

This bar has a height of —25.9%, so the E6K wibvute an enrichment of —25.9%. Changing
the pressure value that is locked in as BaromPuéssure Lock will obviously move the
corresponding bar on the Barometric Compensatiop. [@ace the bar is highlighted you can
elect to use the height of the bar as it already iu can change the height of the bar by
using the up and down arrow keys, exactly the sasngu would when tuning the
fuel/ignition maps. This will of course change #r@ichment % used by the E6K.

Note: The bar height should only be adjusted ifry@wironment requires it.
Reducing the fuel enrichment may cause your engimen lean and damage
will occur. Only adjust the height of the bar ifuyare confident in what you
are doing and have sufficient knowledge about ymgine and the
environment in which it is operated.
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Method 2

Method 2 is similar to Method 3 as it uses a cartstalue as the barometric pressure but
Method 2 is restricted only to engine mapped veaNAP sensor. The other difference is the
way it gets this barometric pressure value. In MdtB you are required to enter a value as the
Barometric Pressure and the E6K will lock to it.thted 2 requires you to open the throttle
butterfly and force the manifold to contain the sgonessure as the ambient environment
which will be read by the MAP sensor and used leyEBK.

When the E6K is powered on, it will run a smalk tesdetermine the barometric pressure. As
you should have read earlier, the ECU switchegublepump on at start up (fuel pump
prime). If the engine is not started, the fuel pumibbe switched off. At this time, the ECU
also reads the MAP Sensor. If the engine is natingy the MAP sensor will indicate the
prevailing barometric pressure. The ECU remembessaressure and uses it to perform a
barometric correction on the fuel delivery.

If at start up the engine is cranked before thé puenp prime has finished the ECU cannot
read the barometric pressure from the MAP senstiveasngine will be applying a vacuum to
it. In this case, the E6K will use the pressureugahs set in Method 3. If you have not
adjusted it from factory settings, this will be BohBars. To complete Method 2 follow these
steps:

1. Firstly set the Barometric Lock in the Fuel Setpgge to “disabled”.

2. Make sure the throttle position sensor is propediibrated. It must exceed 96%
throttle for this to work. Also make sure that &P Sensor is set correctly in the
Identification.

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

6. Wait till the fuel pump prime finishes (about 5 seds) then release the throttle.
The current barometric pressure as read by the gaRsor will 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 tunedeatIsvel 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 startwilp be sufficient for the E6K to apply
barometric compensation and Method 2 is complete.

61



Method 1

Method 1 is the most complex and allows continumr®metric pressure readings to be taken
and fuel injection times can be adjusted basedhesret readings. This can only be done if
using an internal or external sensor to provideotmgtric pressure readings. The E6K
contains an internal Barometric Pressure sensoth@rwise an external 1 Bar MAP Sensor
(left open to atmosphere) may be used insteads&hap differs depending on whether or not
the engine is being mapped via Throttle PositioM&P sensor. For this reason, Method 1
can be broken up into two smaller sections: SenSimgjne Load via TPS or Sensing Engine
Load via MAP.

Sensing Engine Load via TPS

Sensing Engine

The relevant section has been extracted from the ma Load via TPS

flowchart and reproduced for clarity. Make surettha
the Barometric Lock has been disabled in the Fe&l S
up page. The next step is to tell the E6K if yoswio
use an internal or external sensor.

Internal
Barometric
Sensor

External 1Bar
MAP Sensor

If you wish to use the internal sensor to compensat
then go to the Input/Output page which is reach

using the hotke;@. Select the Spare Input field

and change it to “Baro Sensor”. When you pressrent Set Spare AID as Baro aonnedt the Exterma
a field will appear below that allows you to sele( Comnect ntting o he ajbut and set the Spare)
either an internal or external sensor. Selectil ' you require.
“internal” will use the barometric pressure sens

located inside the E6K to provide compensation:

y

Method 1

OFFLINE MODE

File MWaps Setup Options

INPUT/OUTPUT PAGE

INJ 1 Drivers ' Disable
INJ 2 Drivers ' Disable
INJ 3 Drivers ' Disable
INJ 4 Drivers ' Disable

Trin Control Fuel (Fine)
Spare Input Function Baro Sensor
Baro Input :

Aux. In Function Disabled
Aux. Out Function Disabled
Reluctor Mode : Normal
02 Gain : High

t 4t

0 Hove,
{Tab} or {Shift}{Tah? to Change. {Enter} or t} when finished. {Ctrl1¥{H> - Help
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If you wish to use an external 1 Bar MAP Sensdt @pen to atmosphere) in addition to the
one used to measure engine load (if using man#b&blute pressure to measure engine load)
then connect this sensor to the MAP input on thengiloom and make sure that the Spare
Input function isnot setto Baro Sensor. The E6K will automatically recagnihe external 1
Bar MAP sensor and no further configuration is respl

Sensing Engine Load via MAP Sensor

Sensing Engine

: . ng
The relevant section has been extracted from thim ma Load via MAP

flowchart and reproduced for clarity. Make suret ttree
Barometric Lock has been disabled in the Fuel Pet-u e
page. The next step is to tell the E6K if you wishuse an

internal or external sensor.

Continuous
Compensation

Internal
Barometric
Sensor

External 1Bar
MAP Sensor

Go to the Input/Output page which is reached usimey
hotkey. Select the Spare Input field and change it
“Baro Sensor”. When you press enter, a field wipear

below that allows you to select either an interoal | | q.cuenoesswo Sc‘ss""g?t?l
external sensor. Selecting “internal” will use th | S MAP Sensor (o the
barometric pressure sensor located inside the E®HK

N N

Spare A/D input.

provide compensation: Method 1
File Maps Setup Options OFFLINE MODE
INPUT /OUTPUT PAGE THOEH T95e°6¢
INJ 1 Drivers : Disahle
INJ 2 Drivers : Disahle
INJ 3 Drivers : Disahle
INJ 4 Drivers : Disahle

Trin Control Fuel (Fine)
Spare Input Function Baro Sensor
Baro Input : Internal

Aux. In Function Disabled
Aux. Out Function Disabled
Reluctor Mode : Normal
02 Gain : High

t 4t

0 Hove,
{Tab} or {Shift}{Tah? to Change. {Enter} or t} when finished. {Ctrl1¥{H> - Help
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If you wish to use an external 1 Bar MAP Sensdit een to atmosphere) then connect this
sensor to the Spare A/D input on the wiring loord aelect “external” in the Baro Input as

follows:

File Haps Setup Options

Trin Control
Spare Input Function

INPUT/OUTPUT PAGE

INJ 1 Drivers ' Disable
INJ 2 Drivers : Disable
INJ 3 Drivers Disable
INJ 4 Drivers Disable

Fuel (Fine)
Baro Sensor

Baro Input External
Aux. In Function Disabled
Aux. Out Function Disabled
Reluctor Mode Normal
02 Gain High

OFFLINE MODE

TNOENT '$988-5¢

t 4t

0 Hove,
{Tab} or {Shift}{Tah} to Change. {Enter} or t4 when finished. {Ctrl¥{H} - Help

Completing Method 1

The E6K software contains a barometric compensatiap that allows the fuel delivery to be
reduced as the barometric pressure falls. As & $tep to complete Method 1, you have the
ability to adjust a dedicated barometric correctimap. The fuel can be trimme&0%. When
sensing load via Throttle Position Mode, the BarimeCorrection Map should look
something like the following:

i ] OFFLINE HODE
pdro Lorrectlon Map T

BAR 16
HGT @ -26.4

 Ermmnr ich

OFF LINE
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When sensing load via Manifold Pressure Mode theiatric Map Should be very close to
zero fuel reduction. In theory a Manifold Presstw@ed engine will not require any
barometric pressure compensation, but in practibas been found that slight compensation
is required. The barometric compensation map shibxgicefore be very close to a straight line
at zero fuel enrichment/reduction:

; ; ] OFFLINE MODE
| |
odi"0 LOrFrectlon nap INUENT 1988-98
BAR 16
; HGT 0.8
£ 505
Il E
L =
. V—-—mm
i 3
:\: -Eu .-: | | | | | | | | | | | | | | | | | | | | | | "Bar
423 1046

8.6 Post Start Enrichment

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

The Post Start Map is accessed via the Maps mémovers a time of sixty seconds with
each bar corresponding to 4 seconds of time. The 8tarts after 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 3 Software Features

CHAPTER 9 FILE STORAGE AND RETRIEVAL

Once your Haltech E6K system is configured you &hgtore the entire set of maps and the
Identification to disk. In fact, it is wise to sameaps 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 flexibilityyofir race engine by storing the optimum
maps for each race track.

The File storage and retrieval functions can beesged 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 ldentification

9.1.1 The Save Command

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

pres@@ then &) at the Files sub-menu. The list of maps alreadsestwill appear on the
screen.

You can save maps that you have generated OFFLdN&édr be loaded into the ECU. You
can also save different versions of a map to save while 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 ytvo@se the same name as a map that has
already been saved, the old file will be overwnittand replaced with the file you are currently
saving with the same name. If you do not wish &serany files already saved, choose a new
filename - one that does not appear on the screen.

The name you choose should not include any spacégllstops and can be up to eight
characters in length. The name must start withttarlérom the alphabet, not a number. For
the sake of your own memory, try to select a namaé¢ you will be able to recognise in six
months time.

As you perfect the maps for a particular applicajou might add a number to the end of the
name to indicate which map is most recent. For gtaryou might call the maps for a Turbo,
Turbol, Turbo2, etc.

After you have chosen a name for the maps, you enist 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 theeSanction
by pressindM, or[®] to re-enter a name.
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9.2 Loading Maps and Identification

While the ECU system is ONLINE, you can load presgly 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 OFFLINE, gan load previously stored maps,
view and edit them, then save them for later use.

To load new complete maps and identification irte ECU, you must first be ONLINE.

Presd<A][F] thenlt] from the Files sub-menu. The load command erdesesdntents of the
ECU and replaces it with the set of maps storetherdisk you are loading into the system.

Note: Remember to save any maps currently in thid @t you wish to retain
before loading new maps from a disk since thisoactvill overwrite any maps
currently in the ECU.

Although the loading of the maps should not afteetrunning of the ECU, it is best that the
engine is not under load while maps are being loade

Select the name of the map you wish to load bygutie 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 ymow the name of the file, you may type it
in. The computer will then pause to ask if evemyghis 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 Upgrading from E6S

To make it easier to upgrade from the E6S familgystems to the E6K, there is a function
under the File menu called Import E6S maps. Thisval you to connect an E6K to an
existing E6S wiring loom and load E6S maps int&e8K. All information in the E6S maps
will be retained and loaded into the E6K.

Note that the Output Options information will besti@nd you will have to reset the outputs
you require. This is due to the new hardware inB&K. Unfortunately, an entire E6S map
import is not possible. Your new E6K should nowdall the information loaded into it and
can be operated as normal.
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9.4 File Management

The ECU's map information is stored as a file akdl¥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 aaefew features that help you to organise your
files.

9.4.1 Erasing Unwanted Maps

The Erase function in the Files sub-menu will deleld files from disk. Pred&] from the
Files sub-menu to enter this function. The listriEps stored on the disk will appear. Use the
Up and Down Arrows to select the map you wish tser or else type in the name of the
map, then press returrﬁfd_l ). The computer will pause to check that evenghsOK. Press

to continue to erase, or el&d to abort.

It is a good idea to erase old maps as soon asdmyme 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.

9.4.2 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 relaesitbgether.

To change directories when loading, saving or agasiaps, pre. The Files List will
now display all directories in square bracketse8&eihe directory you want using the Up and
Down arrows, and pressing Return. Directories cast ithin other directories, so you may

change several times before reaching the diregtouyseek. Once you have found it, [,
The symbol [..] indicates the parent directoryite 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 printesngult your printer manual). The Print
function should work with other IBM compatible puens, but some special characters such as

°, +, etc. may not print correctly. Select the pifunction by pressin@ from theOptions
sub-menu

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

Set-up Information
This will print only the set-up pages (ie. Fuel,iMand Ignition pages).

Maps
Prints all the maps in the system (ie. Fuel, Ignitand Coolant).

Output Options
This function will print the current settings artstatus of the
output options of the ECU. (ie. Turbo Wastegate).

Print All Information
This will print all of the above information

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

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

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

the print function by pressir@. Pressing any other key starts the printing. Befau start
printing the printer must be ONLINE and must hawaver and paper. Once the printing has

started you can abort the printing by presg
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CHAPTER 11 DATALOG

11.1 The Data log Option

This option records the Engine Data informatioraatominal rate of ten times per second
while the engine is running. This datalog is usébultracking the system's behaviour through
changing rpm. It also facilitates trouble-shootilag, all the ECU's working parameters are
recorded faster than they can be read on the Eilratee Page.

The Datalog Menu is accessed through@ptions Menu. (Pres&J©] ). Then select the
key to make a datalog, the IBM software must beningp and ONLINE. Or it can be
accessed directly by usil@

11.1.1 Setting Up the Datalog Page

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

selectable through a simple menu. To access thggoostion menu pres@ 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 mmgroo 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 #taldg, it has a record of the previous three
minutes of engine data.

Alternatively, you can datalog directly to disk p!;essing@. The software will ask you for a
filename to enter. When recording to disk, you laréted only to the free memory left on
disk. The datalog consumes about 11kbytes per mimfutunning. Thus, on the disk supplied,
there is over 20 minutes of datalog space. Thalda#age in datalogging in this manner is
that there will be small "gaps" in the datalog dfew seconds as blocks of information are
written to disk. If datalogging to hard disk, theggs become insignificant.

You should save the Maps being used at the tintheoDatalog to disk. It is advised to do
this before the Datalog is taken. Saving the Mapkeas sure that all the engine information
(including the Identification and the set-ups) aewved to disk. If the Datalog is viewed
OFFLINE at a latter date, the Maps will need tddmled so that the programming software
knows the set-up of the ECU and can calibrate #te groperly.

To stop the datalog pre. If you are performing a datalog to memory, theesn will
instantly jump back to the Datalog sub-menu. If yawe been recording to disk, there will be
a moment's pause as the file is closed.
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11.1.3 Viewing the Datalog

To view the datalog you have just taken, pf&dsrom the Datalog sub-menu. The Engine
Data information will appear as rows across theeacy 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

- jump to page #

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

- exit

If the power to the ECU is interrupted while a diagais 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 Dgjatotaken. Saving the Maps makes sure that
all the engine information (including the Identdtmn and the set-ups) are saved to disk.
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Before loading a Datalog from disk, you should Itlael Maps that were saved with it so that
the programming software knows the set-up of th& E&@d can calibrate the data properly.
Do not load a Datalog when ONLINE to the ECU, or ele the Maps you load will
overwrite the Maps in the ECU. If you want to viewa saved Datalog, switch to
OFFLINE mode, load the appropriate map, and then lad 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 thenger 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 dataio@ 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 pagé data. The total number of pages in the
current datalog is displayed. The software will &skthe 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 prititgou 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

[&l. Any other key begins the printing. Before yourtspainting the printer must be ONLINE
and must have power and paper. Once the printisgstaated you can abort the printing at

any time by hittin.
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CHAPTER 12 CUSTOMISING THE SOFTWARE

12.1 The Set-up Page

The Set-up window allows you to change the waystifevare works for you. If you alter any
of the parameters on this page, the programmintyvacé will remember the changes you
have made and they become the default settingsné&kietime you run the Haltech program,
the settings will be as you left them.

The Set-up Window is accessed from the Set-up nln@fnpressin. Or by pressing

[e[P]. Then follow the keystroke instructions outlinedttae base of the windows to make
your settings.

The Data Set-up window is accessed through theoB®ptMenu by pressing®J(©]. Then

selectind@. the data page window will allow you to select tfaa which you wish to view
at the base of the maps. This is particularly Usehen using the CGA video mode as the
size of the map is reduced to allow all the engiata to be viewed. By reducing the number
of data parameters the size of the map is incrastng small changes in bars more visible.

12.1.1 The Display

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

You can also choose to operate in colour or mormabr Since many laptop computers are
not in colour, the monochrome setting should prebdtter 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 4 E6K Inputs & Outputs

The E6K has several types of optional inputs ariguis. These are:
- Idle Speed Control
- O, Closed Loop Control
- Auxiliary In (Aux In)
- Auxiliary Out (Aux Out)
- Digital Output (Digital Out 1-2)
- Pulse Width Modulated Output (PWM 1-4)

Every output except the Digital Outputs are avadatll the time — irrespective of the engine
configuration. ldle Speed and, @losed Loop Control are not general purpose ostpuhey
can only be used for the stated purpose. Aux Oiglifdd Out 1-2, and PWM 1-4 are general
purpose outputs — they can be selected to contgotiavices from a list of options.

Depending on whether or not the ECU is operatatlenrAdvanced mode, the Digital Outputs
may or may not be available. If they are not avd@athen this is because the configuration
you have chosen has consumed all of the outpu$ firean the microprocessor. This means
you are limited to the 4 x PWM outputs and the Aiary Output to control output devices. If
you are operating the ECU in Basic mode, then yal hvave up to 2 Digital Outputs
available, depending on your configuration.

Below is a summary of the general purpose outpudstiae options list they contain:

Output Description Genera_l I_Durpose Outputs
Aux Out Digital Out1-2 | PWM 1 -4
Turbo Wastegate NO NO .
Bypass Air Control (BAC) NO NO .
Dual Intake Valve NO . .
Torque Convertor Control NO . .
Thermofan NO . .
Intercooler Fan NO . .
Shift Light NO . .
Aux Fuel Pump NO . .
Stall Saver NO . .
Staging Signal . . .
Turbo Timer NO . .
NOS Switch NO . .
Anti-Lag Switch NO . .
Ignition Bypass . NO NO
Tacho Output . NO NO
Ignition Toggle . NO NO
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CHAPTER 13

SOFTWARE ACCESS

13.1 The Input/Output Page

The Input/Output Page is where E6K injector drioptions are enabled/disabled and the Aux
In and Aux Out functions are programmed. This pagg be accessed in either ONLINE or
OFFLINE mode. Remember that any changes you ma@&FLINE mode will not affect the

ECU.

Pressin will take you to the Set-up Menu. Pré&kto go to the Input/Output Page.

Alternatively use thée )N hot key combination.

The “INJ 1-4 Driver” fields allow you to enable amiisable injector drivers depending on

their type and the configuration you are using:

Number or Injectors

4 5 6 8 10 12 16

® Disable | Enable | Enable | Enable | Enable | Enable | Enable

= INJ1-4| INJ1 | INJ1-3|INJ1-4|INJ1-4|INJ1-4|INJ1-4
13 Disable | Disable Plus use Plus use Plus
(o} g INJ2-4| INJ4 DB3 DB3 use
Q| = Driver | Driver DB3
S 2 Box Box Driver
oL Box
g— Q Disable | Disable | Disable | Disable | Enable | Enable | Enable
= | S INJ1-4 | INJ1-4 | INJ1-4| INJ1-4| INJ1 |[INJ1-2|INJ1-4
2 3 Disable | Disable
Q| o INJ 2-4 | INJ 3-4
£ | E

<

2

T

Consult Appendix C for further information on Infecs and the E6K Injector drivers as well

as how to test for an Injector’s Impedance.
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Following is a summary extracted from the wiringgtiam in Appendix G which should
provide a simple guide in how to physically conngdiffierent high impedance injector
configurations:

4 Injectors 5 Injectors
INJ1 Injector
INJ1
INJ3 Injector INJ2 Injector
INJ4 Injector INJ3 Injector
INJ4 Injector
6 Injectors 8 Injectors
INJ1 INJ1
INJ2 INJ2
INJ3 INJ3
—
INJ4 Not Connecte INJ4

76



The remaining fields allow you to program the Ti@ontrol, Spare Input Function, Aux In
and Aux Out Functions. The Trim Control and Sparaut Function fields can be useful when
tuning the car initially as they can provide botfual and ignition trim that can be applied to
selected fuel/ignition maps for easy tuning:

Trim Control
The optional Trim unit can be used to control ofes@veral parameters. This field
selects the controlled parameter. If there is mgtlzionnected to the trim plug, the trim
will have no effect (except with boost control).eTavailable functions are :

Spare

Fuel (Fine)

Fuel (Coarse)
Ignition

Ignition Trailing
Boost Control

Input Function

+12.5% adjustment of fuel.

+50% adjustment of fuel.

+7 to -8 degrees adjustment of ignition advance.
+7 to -8° adjustment for Rotaries only

Boost trim for Wastegate control only.

The Spare input is an analogue input similar to Then Control input that can be
configured for one of several tasks. Its functisnset by this field. The available

functions are :
General

Fuel (Fine

Fuel (Coarse
[gnition Trim

Ign Trailing Trim
Baro Sensor

Exhaust MAP Sensor
Aux RPM Limit

02 Sensor

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

+12.5% adjustment of fuel.

+50% adjustment of fuel.

+7 to -8 degrees adjustment of ignition advance.

+7 to -8° adjustment for Rotaries only.

Barometric Pressure Sensor (internal/external).
Exhaust Pressure(does not affect ECU operation)
Input switch for activating Aux RPM limit. Limit ay be
above/below the primary RPM limit. Useful for launieg
or allowing extra RPM momentarily for overtaking.

Display only (does not affect ECU operation). Taading
appears on the Engine Data Page as mV.

WHEN CONFIGURING YOUR SYSTEM TAKE CARE TO SET THE
SPARE INPUT FUNCTION CORRECTLY. IF THE SPARE INPUT
FUNCTION FIELD IS SET TO BARO. SENSOR EXTERNAL AND

THE BARO SENSOR IS DISCONNECTED THE ECU MAY PERFORM

INCORRECT BAROMETRIC CORRECTION. IF YOU ARE USING
AN EXTERNAL BARO. SENSOR AND REMOVE IT BE SURE TO
RECONFIGURE THE SPARE INPUT FUNCTION TO GENERAL.

WARNING:
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2nd MAP Sensor

This field is only accessible when the Exhaust M&@&hsor is selected on the Spare
Input Function. It tells the software what sensobpeing used (either 1 Bar, 2 Bar, or 3
Bar sensor) and how to calibrate the reading.

Aux. In Function

The Auxiliary Input on the E6K can be configured éme of several functions. Most
of these functions relate to the configuration e system. The available functions

are:
Disabled

NOS I nput
TCC Input
Turbo Timer
Anti-Lag Switch

Flat Shift Switch

No effect on ECU operation.

This input is used in conjunction with 16.14 NO®itSh

This input is used in conjunction with 16.5 Torque
Converter Clutch Lockup (TCC)

This input is used in conjunction with 16.13 Turbioner
(TT).

This input is used in conjunction with 16.15 Ahtg
Switch

This input does not operate in conjunction witly antput.

It is used by the ECU to retard ignition timing 1&°
ATDC, allowing the throttle to be held wide openilsh
changing gears. This reduces engine deceleratiogean
changes will be quicker, but it also prevents thgime
from over-revwing when the clutch is disengagede Th
driver normally depresses the switch just as thheygaing
to disengage the clutch and then releases the syt
after the clutch is re-engaged. The driver can efioee
keep the throttle wide open throughout the geangba

Air Conditioning Request This allows the ECU to intercept the vehicle’'s Air

Aux. Out Function

conditioning request signal and grant or refuseréugiest
based on the current engine operating conditioiZee
section 16.16 Air Conditioning

The Auxiliary Output on the E6K can be configured dne of several functions. They
are all output to the Aux Out pin (pin A) on plug ih the wiring loom. The available

functions are:
Disabled
[ gnition Bypass

Staging Signal

Tacho Output

Ignition Toggle

No effect on ECU operation.

Bypass signal compatible with some General Motors
ignition systems. This function allows the ignitisgstem

to provide the spark at 10° BTDC at cranking speeds
(below 500rpm). This aids starting.

Logic output that indicates Staging conditionsStaging is
selected, and the Staged injector are firing, sigsal will

be high (5 volts), otherwise it will be low (~ Olts).

Used for driving tachometers when running a maitic
ignition set-up. This output combines all of the lncoil
signals into one output and this is used to proaddRPM
measurement.

This output is used for rotary set-ups where bthta
primary and secondary trailing ignition signals are
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connected on the single channel. This minimises the
amount of outputs needed to run this engine cordign.

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

may be opened by pressit#dH. This will describe the function you are currerithpking
at, and offer some explanation as to how its patars@re to be used.

13.2 The Output Options Page

The Output Options Page is where all E6K optiores emabled/disabled and programmed.
This page may be accessed in either ONLINE or ORELImode. Remember that any
changes you make in OFFLINE mode will not affeet ECU.

Pressin will take you to the Options Menu. Préak to go to the Output Options
Page. Alternatively use tierJ(o] hot key combination

Here, the E6K Idle Air Control and Closed Loop Gohbptions as well as up to 2 Digital
Outputs (depending on engine configuration) arevehio four windows. Current settings are
displayed for each of the options. Use the left agldt arrow keys to highlight the function

you are interested in. In the case of selectinditiggal Outputs, usé&=] to cycle through the

functions, and pres@ to select the one you want. Some options cannaised together
because they use the same hardware. These areimateddetailed descriptions in Chapter
16. Other restrictions apply when using the Advanbéode. If you are using this mode,
consultAppendix B for details on these restrictions.

To adjust the parameters of the Idle Speed Contrthe Closed Loop Control functions, hit
ﬂ] when that function is highlighted. In the casetlod two Digital 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 mapsias=d with them, which are accessed
through their Options' windows.

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

may be opened by pressit#dHl. This will describe the function you are currerithpking
at, and offer some explanation as to how its patars@re to be used.

13.3 The PWM Options Page
The PWM Options Page is where all E6GK PWM optiorse @&nabled/disabled and

programmed. This page may be accessed in eithedrIENbr OFFLINE mode. Remember
that any changes you make in OFFLINE mode willaftect the ECU.

Pressin will take you to the Options Menu. Préakto go to the Output Options
Page. Alternatively use tfer W hot key combination

Here, the four EGK PWM options are shown in foundadws. Current settings are displayed
for each of the options. Use the left and righbarkeys to highlight the function you are
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interested in. In the case of selecting the PWM pOust, use[®] to cycle through the
functions, and pre@ to select the one you want.

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

may be opened by pressit#dH. This will describe the function you are currerithpking
at, and offer some explanation as to how its patammeare to be used. For more detail on
PWM options see chapter 16

13.4 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 foramtion that is switched off will not change
when you switch it back on later. When a map islémhfrom 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 eaabled.

Any change you make in the Options page will né&¢afthe ECU unless you are ONLINE. If
you are making changes OFFLINE, then be sure te gaur data to disk so that it may be
later up-loaded.
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CHAPTER 14 IDLE SPEED CONTROL

14.1 Description

A bipolar stepper motor may be used to controlittggess of additional air to the engine
while the throttle is closed. This is useful forintaining steady idle under changing load
conditions, e.g. as air conditioner compressorsieadlights are switched on and off. The
stepper motor may also be programmed to increaseadth 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 mO@I@R a suitable Bypass Air Control Valvg
- an idle air circuit bypassing the throttle plates
- E6K programming software and cable.

[NB: use only a bipolar stepper motor with two separindings (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 tikeEEBU.

[(INB: If you wish to use a Bypass Air Control (BAC) valto operate Idle Control, you must
carry out all of the same settings as what one avdol for a normal stepper motor. The only
difference is that you should disable Idle Speethefirst entry in the Idle Control software

and select BAC as one of the four PWM outputs adtd his will ensure that you are using a
BAC valve to do Idle Control and have turned thepper motor output off. See Section 16
for more detail on the BAC option and PWM outputs.

The idle air circuit draws filtered air into thegene 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 plurgesicts to allow more air to enter the
engine. When the idle speed is too high, the pluegends. If your engine does not already
possess an idle air bypass circuit, a suitably imacdhaluminium 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 cylindemnfit equally from the additional air.

NOTE: You must ensure that the manifold's air bggzerture is sufficiently
small so as to not over-rev the engine when steppo¢or is fully retracted.
Fitting a large idle air valve to a small capa@hgine can lead to poor idle

control and dangerously high engine rpm with nottie control.
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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\ 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.

Install the idle air circuit and the stepper motand attach the idle speed motor to its
connection on the E6K harness. Run the E6K progriagsoftware ONLINE and go to the
Output Options Page. Ignition will need to be sivid on.

The idle speed motor is only adjusted when the E€términes that the engine is in an idle
condition; that is, throttle closed (0%), and emggpeed and manifold pressure within limits
(see below).

14.3 Adjusting the Idle Speed Control
There are ten parameters to be adjusted in thepeied control.

Enable/Disable
The Idle Speed Control can be switched 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 when theestemperature is cold.

Start RPM
For a period of around 20 seconds after the engfiags, you can specify an extra
increase in idle rpm. Most factory cars will rev02B00rpm above the cold idle-up
RPM for a small time when they are first turned 8etting the Start RPM to O will
mean that the engine will rev to the Target Idle&p+ Cold Idle-Up RPM when
turned on and resort back to the Target Idle Speleeh warm. If you set the Start
RPM to 200RPM, then the engine will rev to the Earfglle Speed + Cold Idle-Up
RPM + 200RPM and resort back to the Target Idlee8pe Cold Idle-Up RPM after
20 seconds and then resort back to the TargeSigked when warm. Graphically, this
can be represented as:
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RPM
Target Idle RPM + Cold Idle-Up RPM + Start RPM = ——

Target Idle RPM + Cold Idle-Up RPM  —

Target Idle RPM  —

Engine Cold
Engine Warm

20sec 5-10 mins Time

Number of Steps
This field controls the number of steps that tHe ibntrol will operate over. If you
have a stepper motor that uses say 150 stepsayoeither elect to operate the stepper
motor over its entire range of steps by settinguhlee equal to the max number of
steps the motor will do which is 150 in this caseyou can restrict the number of
steps it can move through by making this field lowan 150. By restricting the
number of steps you can change the time responsieedidle Control but can also
affect the ability of the Idle Control to maintatontrol of the engine. This is because
in extreme circumstances the Idle Control may wishmove the stepper motor
through a large number of turns, but the Numbe®teps on the stepper motor may
restrict the number of turns the motor can phybida¢ permitted to move through,
thus reducing the Idle Control’s ability to conttbe engine as it desires.

It is best to start with a smaller value around HD@ increase it until the stepper motor
demonstrates that it is capable of bringing theirengp the target idle RPM. If the value is
too low, the stepper motor will not open enoughmaintain a consistent idle, or if it is too
high, the stepper motor may actually miss pulsas déine sent to it and therefore it will not
operate correctly.

Cold Temperature Limit
This is the temperature below which the engineefinéd as being cold, and thus the
Cold Idle-Up and Cold Opening Steps would apply.

Cold Min Position

When the engine is cold, you can specify the mimmposition the stepper motor will
return to. This is useful in some applications vehegilves besides the Idle Air Control
Motor can switch extra air flow into the enginetthwuld otherwise confuse the Idle
Control into thinking the engine is behaving in aywvhich it is not. Start with a large
value around 80-90%% and reduce the value as yoililgpidea is to move it down
until the engine is idling at such a point wheresitlose to the target rpm. The target
RPM is used to hold the idle once control of thgiea has been established. Cold
Min Position is used to restrict the position oé ttontrolling valve so when the Idle
Control wishes to regain control of the engine arnidg it down to the target RPM it
actually will be able to. If the values you arengsiare around 80-90%, the Idle
Control will probably not be able to regain contoblthe engine and accurately bring
it down to the target idle RPM. This is why you mstart with a large value for Cold
Min Position and reduce it until the engine isndlihappily at the target RPM.
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Hot Min Position
Exactly the same as for when the engine is coldegixthe value is used for when the
engine is hot, that is the temperature is abov&tild Temperature Limit.

Cold Opening position (%)
This is the opening position as a percentage ofrevtiee stepper motor will return to
when it is about to attempt to gain control of @mgine. When you hit the throttle the
engine will accelerate and when it starts to deatdeagain, there will come a point
during the deceleration when the Idle Control stiattempt to regain control of the
engine and bring it to the target idle RPM. Theueayou set here will result in the
stepper motor assuming a certain position, say 40% It will wait here until the
decelerating engine comes within range and it feeten take over control of the
engine and bring it back to idle. It will then assicontrol of the engine with the
valve open at 40%. This may be too high which wa@8ult in the engine momentarily
holding at the RPM produced by the valve at 40%nopme This means that it will
take a longer period of time to move the enginelakavn to target idle.
On the other hand, 40% may be too low and wheretiggne is decelerating, the Idle
Control will try to regain control at a point whetiee valve is going to cause the
engine to go very close to stalling. The secrét istart with a large value and reduce
it until it takes a normal amount of time for thdle control to regain control of the
decelerating engine and bring it back to targed.iél normal amount of time is a hazy
description but it is somewhere in the vicinity ragt too small so as to go close to
stalling the engine and not too large as to takeynsaconds to return to target idle.

Hot Opening Position (%)

Exactly the same as for when the engine is coldegixthe value is used for when the
engine is hot, that is the temperature is above&tild Temperature Limit.
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CHAPTER 15 CLOSED LOOP CONTROL

15.1 Description

By fitting an oxygen sensor to the exhaust systémanocengine, the E6K is able to perform a
feedback correction to maintain a consistent ai-fmtio 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 agmng after combustion. Using closed
loop fuel control adapts for small variations irelfguality and day-to-day running, provides
better fuel economy and lower emissions.
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Figure 15.1 Typical lambda sensor output.

An oxygen sensor (or lambda sensor) is placed enetthaust gas stream usually after the

collector but before the catalytic converter. Th2 €ensor possesses an output voltage
characteristic similar to that in figure 15-1. Whitie exhaust gas is free from oxygen (i.e..

mixture is rich), the sensor reads around 1 volheWthere is an excess of oxygen, the sensor
reads closer to 0 volts. Most oxygen sensors' feartairves change very suddenly around

stoichiometric mixtures.

The object in closed loop control is to measurevibiéage of the oxygen sensor, determine
whether the engine is running lean or rich, and mamsate accordingly by adjusting the
injection time. The ECU may overcorrect slightlpdahen will pull the mixture back towards
the desired air-fuel ratio. This slight oscillatieither 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 sxlstneam;
- E6K 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 E6K programming software
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ONLINE and go to the Output Options Page. Ignitwii need to be switched on. Select
Closed Loop Control, and adjust the following pagéens as necessary.

Note: The closed loop control will not work for thest 2 minutes after the
ECU is switched on; this allows sufficient time tbe oxygen sensor to reagh
operating temperature.

Lower RPM Limit
The engine must be running above this speed focltsed loop function to operate.
Normally this would be set a few hundred rpm abovéelow idle, depending on
whether you wish closed loop control to occur & gpeeds.

Upper Throttle Limit
It is generally undesirable to run an engine athktometric air-fuel ratio when under
load. This parameter is used to determine whendther is demanding sufficient
engine output to disengage the closed loop funcfidgre smaller this number, the
earlier the feedback control will drop out.

Engine Cycles Between Corrections

The oxygen sensor does not respond immediatelyhéo exhaust gases of the
combustion which has just taken place. There is®tgansportation time from the
engine to the sensor, plus the sensor reaction itisedf. Consequently, the ECU
counts a number of engine cycles before acceptiegréading from the oxygen
sensor. If the closed loop function is respondingteally, constantly overdriving to

the adjustment limits, or if there is insufficiepgcillation in the air-fuel ratio for the

catalytic converter to operate, increasing thisapeter may help. If it is set too high,
the feedback loop will be noticeably slow to resphém change.

02 Sensor Threshold Voltage
This is the sensor voltage by which the E6K deteesmiwhether the engine is lean or
rich; it is the target that is sought to be mamedl. This is normally set to the voltage
that corresponds to an air-fuel ratio of 14.7:& NGK heated 4-wire sensor threshold
voltage is around 600mV this value will vary foffdrent sensors. It is also known as
the sensors reference voltage.

Maximum Fuel Increase
The closed loop algorithm will be permitted to mase the fuel injection time no
further than this limit while attempting to enritie 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 patamehich is the limit of correction
permitted to the base fuel injection time when legrthe mix.

Note: It is preferable to keep the increase andedse limits small (say around
5-10%). Excessive swinging of the air-fuel ratio casult in surging and pog
operation of the catalytic converter. The closeaplalgorithm should never be

used as means to correct bad mapping.

=
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Engine Cycles at Idle
Exhaust gas transportation time is much highedlat when the engine is breathing
the least. If running the closed loop at idle, agler time must be allowed to pass
before performing a feedback correction response.

02 Sensor Threshold at Idle
It is unlikely that the engine will run at idle sotbly at the same air-fuel ratio as at
cruise. Typically, a richer mix is necessary. Tlparameter allows a different
threshold voltage to be targeted during closed lmwpection at idle.

02 Sensor Type
The type of sensor used should be selected heomsghhe sensor that best describes
the sensor you are using. It is also possibletaxiata 5 Volt sensor, such as a UEGO
probe, to the E6K. Since these sensors are exmenand have limited life, it is
unlikely that they would be used in general runrohghe car for closed loop feedback
control, but rather as an aid during tuning.

15.3 Using Different Oxygen Sensors

Almost any oxygen sensor can be used with the H®I¢.sensor available from Haltéthis

an NGK heated four wire oxygen sensor or a Delts@ethese are the preferred sensors to
use due to their temperature stability and the cbwlike characteristic of their transfer
function. Other sensors such as three-wire andesinge units may also be used, but be wary
of slow reaction times and poor repeatability vablieaper sensors. Wide-band oxygen sensors
may also be used, and can be particularly usefaltaring tool, both via the engine data page
or in datalogging. [When viewing O2 sensor voltagadings from a datalog, remember to
allow for sensor response time.]

87



; 02 Signal o [— 02 SIGNAL
'_/ w GND
; > == +13.8VDC
Single-wire Sensor
. [ —
; gzds'g"a' z o [— 02SIGNAL
'—< : 1= GND
| Heater
! 1|1> == +13.8VDC
Three-wire Sensor
—
i d
! 02 Signal o [—— 02 SIGNAL
' Signal Gnd 1 ] onD
d
> +13.8VDC
Heater™ R — E

Four-wire Sensor

Figure 15.2. Wiring different oxygen sensors.
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CHAPTER 16 DIGITAL OUTPUTS & PW M OUTPUTS

16.1 Description

The E6K possesses up to two special purpose dmitplut channels (depending on whether
or not the ECU is operated in Advanced Modes), ezfctvhich may be programmed to

perform a certain function. Each output channa ull-to-ground style signal suitable for

switching solenoids, relays or low-power dashbokmhps. The E6K also possesses 4
dedicated PWM outputs that are available all theetiirrespective of engine configuration.

Each PWM output is a 12V square waveform that isluteded in both frequency and duty

cycle.

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

A number of output functions exist within the E6KCH. You may select any function to be
executed on any output channel, but there areatsirs on how many times a function can
be selected across all four PWM channels and tbeligital Out channels, eg: a maximum
of two wastegate channels may be selected to doattwin turbo engine configuration.
Following is a list of available functions to chedsom:

Output Description Digital Out 1-2 | PWM 1 — 4 Max #
Turbo Wastegate NO . 2
Bypass Air Control (BAC) NO . 1
Dual Intake Valve . . Unrestricted
Torque Convertor Control . . 1
Thermofan . . Unrestricted
Intercooler Fan . . Unrestricted
Shift Light . . Unrestricted
Aux Fuel Pump . . Unrestricted
Stall Saver . . 1
Staging Signal . . Unrestricted
Turbo Timer . . 1
NOS Switch . . 1
Anti-Lag Switch . . 1
Ignition Bypass NO NO Restricted
Tacho Output NO NO Restricted
Ignition Toggle NO NO Restricted

Note : In some Advanced mode applications, one or twih@Digital Outputs are not
available. Torque Converter Clutch Control canretubed if a Home Trigger is being used in
Advanced Mode.
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16.2 Turbo Waste Gate Control (TWG)
16.2.1 Description

The wastegate of a turbo is operated when the wldngressure acting on the diaphragm
within the wastegate actuator overcomes the redprimg allowing exhaust gas to bypass the
turbine. With electronic boost control, the objecto use a pulsating solenoid to bleed off the
manifold pressure signal seen by the waste gatesorthat it can see only a fraction of the
manifold pressure. The solenoid operates at contquency and the duty cycle is altered to
control the drop in pressure signal through theadev

16.2.2 Using the Turbo Waste Gate Control

In order to use the Turbo Waste Gate Control famgtyou will need the following:
A suitable pressure solenoid valve (available fsaar Haltech Dealer);
Air hose and fittings;
E6K programming software and cable;
An overboost relief valve (strongly recommended).

The air circuit to the waste gate must be configuappropriately, as in figure 16.2. Install the
solenoid valve securely, and power and signal fteenoutput connector on the harness. The
wastegate should be re-set so that its operation jgovery low, around 20kPa (3 psi).

Note: Be sure to use air hose that is rated tptéssure the engine is expected
to be boosted to. All fittings should be securedrsa they will not disconnec
under high pressures.

Compressor g\ 7 Turbine
Intake Air —p —» Exhaust
+12VIGN
Relief ste Gate
Valve
To
Manifold €7 Ar —— [ ECU
T Bleed —
@ Air Bleed Solenoid

Figure 16.2. Diagram of Turbo with Wastegate ContrbSolenoid.

A relief valve should be fitted to the manifold adpackup in case of an air hose failure and
uncontrolled boost.
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Once the solenoid installation is complete runEbB& 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 solenditbst solenoids will operate at
around 30Hz, which corresponds to a period of alQms. Enter the desired
oscillation period in milliseconds here.

Boost Limit
If the manifold pressure exceeds this limit, thkesoid valve will immediately be set
with a duty cycle value of 5%. This will expose tvastegate 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 failimathe event of an overboost
condition.

Primary Map
There are two maps associated with the TWG cofuraltion. Both set the duty cycle
of the solenoid against the engine rpm. The badg dycle value applied to the
solenoid is derived from either the Standard Bddap, or the Maximum Boost Map.
Toggling this parameter selects the map from whidgh be derived the base duty
cycle. The state of this flag also affects the wtagy Boost Controller (if selected)
operates. See Using the Boost Controller belowrfore information.

Map Programming
Selecting the Maps heading will bring up the primboost map, as selected by the
Primary Map flag. The boost maps indicate %dutyleyoN time of the solenoid
against the engine speed. A programmable bar exiss/ 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%. Mappingradapm permits a varying boost
level with engine speed, so the torque curve ferehgine may be customised. These
maps should start with all values at 5%. Load tigiree at a constant rpm and observe
the resultant boost pressure at that speed. lbtwest pressure is lower than that

desired, increase the height of the bar a smalluammdéressing thE=] key switches
between the Maximum and Minimum Maps.

16.2.3 Using the Boost Controller

The optional Haltect Trim Module may be used as an electronic boostrabher if selected
in the TWG function Options menu. The way the bamsttroller 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 cycléhefsolenoid
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 frdmm Maximum Boost Map, and the
Controller is set to 40%, the solenoid will operatth 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
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cycle will be taken directly from the Standard Bobap. As the controller is rotated anti-
clockwise, the duty cycle is linearly reduced to.0Mhen the controller is rotated clockwise
from the centre position, the duty cycle is lingarcreased to the value in the Maximum
Boost Map. The Maximum Boost Map should always amnvalues greater than or equal to
the corresponding values in the Standard Boost Map.

The use of two independent boost maps allows amerng be set up for maximum boost
conditions, but driven safely at lower boost presswithout 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 quafifgpeeds, lower boost levels for engine
preservation or wet roads.

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

16.3 Bypass Air Control (BAC) Valve
16.3.1 Description

The BAC is a PWM output allowing you to use a valee operate Idle Air Control.
Traditionally, Idle Air Control (IAC) motors haveebn used but require knowledge of either
how many steps they have or experimentally findhrey correct operation. BAC valves only
require a period (ms) setting as opposed to thebeurf steps, min steps in, max steps out,
etc as required with stepper motors. The periagliiiseconds is the operating frequency for
the particular valve/solenoid. This frequency canapproximated but an accurate value will
help by giving the best response times. Consulttofgc information on your
particular/solenoid valve if the operating frequgens unknown: a typical value is approx
10ms.

The operation is fairly straightforward: each BA@enoid/valve will have its own operating
frequency. By continually operating the valve as thhequency, you can then vary the duty
cycle to move the valve in or out. The duty cycld therefore vary from 0 to 100% whilst
the operating frequency is maintained constant.

16.3.2 Using BAC Valves/Solenoids

The BAC settings are mostly done in the Idle Ain€ol section on the Output Options Page.
Firstly, set a PWM output to operate as BAC andtisetoperating period. Then go to the
Output Options Page. Select the Idle Air ContrabteNthat the Idle Speed will be disabled
because you are using a BAC output to do Idle @b@tnd not an IAC Stepper motor. Go
through the settings as you would do if you wenefigoiring Idle Control for a stepper motor.
A full description of the procedure is availableSection 14.2. Remember that you are using
a BAC valve/solenoid and not a stepper motor soafiaif the settings in 14.2 will relate to
BAC.
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16.4 Dual Intake Valve Control (DIV)

Some late model engines possess two tuned intakéatas. One intake tract remains shut at
lower rpm where there is less airflow, then opengaiglow 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 tlodowing:
- a two wire solenoid valve mounted in the air kat@already on the engine);
- E6K programming software and cable.

Wire the solenoid to the appropriate output, takmote of voltage polarity. (Some solenoids
are non-polar.) Run the E6K programming softwar@©MLINE mode and select the Dual
Intake Valve function on the appropriate chann&kr€ are two values to be set.

Switch On RPM
This is the engine speed at which the solendid k& energised.

Switch Off RPM
This is the engine speed at which the solenoid etde-energised.

There are two ways in which this feature can beluse

The first application is to have two RPM rangese dvigh and one low. In the lower range
the solenoid is disabled and in the upper rangsdhenoid is enabled. Using this application
the On RPM should be set to the lower RPM limitheff upper range and the Off RPM should
be set to at least 200 RPM below On RPM, forcingtéresis in the switching to prevent the
solenoid from oscillating.

The second application is to enable the solenoidafsange of RPM and to disable the
solenoid when the RPM falls outside this range. ddahis the On RPM is set to the lower
RPM limit of the range and the Off RPM is set a tipper RPM limit, when the RPM is

lower than On RPM the solenoid is disabled, whenRPM is greater than On RPM but less
than Off RPM the solenoid is enabled, when the R®Rreater than On RPM and Off RPM

then the solenoid is disabled.

16.5 Torque Converter Clutch Lockup (TCC)

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

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

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

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

switch input. This signal indicates that the traissnon is hot, and engaged in top gear. When
this is the case, the lockup solenoid is activade@drdless of road speed whenever the throttle
iIs more than 4% opened.

To use the TCC function, you must have the follawvin
A square wave signal road speed indicator whosgiémecy is proportional to road
speed; (this may require a unit for signal conditig, such as the HalteBhRA7)
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Access to the wiring of the torque converter lockofenoid and 4th gear/overtemp
switch;
E6K programming software and cable.

Wire the TCC solenoid to the appropriate outpué lon the output connector, and, if it is
available, the 4th gear/overtemp signal to the Aaoxine (the blue flywire on the E6K 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 bwiapplied to the road speed input
connector. This connector possesses ground andliignals 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 tocuare wave. The HalteBh RA7 Reluctor
Adapter would perform satisfactory conditioning.

Once the wiring is complete, run the E6K softwane ONLINE mode and go to the
Identification page. The parameter Road Speed Vialust be set with the number of pulses
expected per kilometre. If you are unsure of thacewalue for this parameter, enter an
approximate number and check against the vehisfgeedometer. Adjust the Road Speed
Value until the road speed displayed on the Enflata Page and the actual vehicle speed
agree.

Go to the Options page in the software, and sétecTorque Converter Lockup function on
the appropriate output. The map for the TCC fumctimexes 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 enejisehe road speed must then fall 8 kph
(5mph) for the clutch to be disengaged. This 8 kyisteresis should prevent solenoid
oscillation during cruising near the cut-off poifte default map activates the solenoid at 70
kph at smallest throttle opening, and increasesattievation threshold to 160kph at 70%
throttle. Although this map may be customised ggiired, it is advisable to never engage the
lockup below 60 kph (40 mph).

Note: When using the TCC function, thAax. In & Aux. Out Function in
the Identification must be set for Torque Conve@entrol. When using TCC,
other functions that use the Aux. Input line canim®used.

16.6 Electric Thermatic Fan Control (TF)

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

Note: The electric fan cannot be driven directhytivy 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 thermofan, fused and relay switched;
E6K programming software and cable.
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Install the wiring for the thermofan to one of t&ital/PWM outputs as described in figure
16.6. Be sure that the relay contacts are rateuehigpan the current drawn by the thermofan.

Run the E6K programming software and go to the d@hgtipage. Select the Thermofan
function on the appropriate output and set thetemgperatures as required.

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

Switch Off Temperature
The temperature the engine coolant must drop bélkefare the fan will be switched
off. This parameter should be at least 5° lowenth@® Switch On temperature to
prevent the fan from switching in and out repeatedl|

Thermatic Fan

r o) _ +12VIGN
AN/ -
\l‘ N Relay
\J ECU
Fuse

Figure 16.6. Example circuit for a Thermatic Fan.

\.

16.7 Electric Intercooler Fan Control (IF)

This function can be used to switch on an eledaic 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 hg 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,;
E6K programming software and cable.

Install the wiring for the intercooler fan to on&the Digital/PWM outputs. This should be
done as described in figure 16.7 for the intercotde. Be sure that the relay contacts are
rated higher than the current drawn by the fan.

Run the E6K programming software and go to the dgtipage. Select the Intercooler Fan
function on the appropriate output and set thetemgperatures as required.

95



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

Switch Off Temperature
The temperature the inlet air must drop below leetbe fan will be switched off. This
parameter should be at least 5° lower than thecBwiin temperature to prevent the
fan from switching in and out repeatedly.

Intercooler Fan

( +5) +12V IGN

I
\l M Relay

' ECU
Fuse

k J| |

Figure 16.7. Example circuit for an Intercooler Fan

16.8 Shift Light lllumination (SL)

The E6K can be used to activate a shift light prezo buzzer when engine speed exceeds the
programmed activation speed.

To use the shift light function, you will need tfadlowing:
A dashboard lamp or buzzer;
E6K 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 curreat 4.6 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 E6Kgmmming software and go to the Options
page. Select the Shift Light function on the appaip output and set the value as desired.

16.9 Auxiliary Fuel Pump (AP)

Running two fuels pumps continuously, or else glsivery large flow-rate pump (if one is
available) means excessive noise and heating ofuitle A street vehicle with very high
potential output will not need a large fuel supatyall times. The second pump would only be
activated when load demands require that the #girabe available.
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Note: The extra fuel pump cannot be driven direbihthe 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 a relay
E6K programming software and cable.

The extra pump must be connected in parallel whig primary fuel pump. Figure 16.9
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 E6K programming software ONLINE and setbet Auxiliary Fuel Pump function

on the appropriate output. There are two paramétatgdefine when the Auxiliary Pump will
be switched on.

Load Bar

This is the bar number on the fuel maps which nibgsexceeded for the extra fuel
pump to be switched on. If you wish to switch thara fuel pump only by engine
speed, set this to 32.

Engine Speed
The extra fuel pump will turn on when the engineespexceeds this parameter. If you
wish to switch the pump only by load, set this pagter high.

Run Time
The auxiliary fuel pump will switch on if the engirexceeds the engine speed and/or
the load bar set above. It will then stay on, ea#irr speed and load have dropped

below their respective limits, for a period of timgecified 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 mawlshort delay from the time the fuel pump is
switched on to the time the extra fuel becomeslabvia, the Load Bar and Engine Speed
settings above should be set below when that éx#las actually needed. The use of a good
quality check valve and fuel pump will reduce tredag time by maintaining pressure in the
secondary line. Nevertheless, the extra fuel woll 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.
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To Manifold Vacuum
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Fuel Rail
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Figure 16.9. Example circuit for Auxiliary Fuel Pump.

16.10 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 8tey 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 rhadati
- E6K programming software and cable.

If the solenoid air valve is too large, the engnay 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 output connector. Run the EB&gramming software in ONLINE
mode and select the Anti-Stall function on the appate output.

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

16.11 Staging Signal Function (SS)

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

Note: The staging signal does not pulse with theminjectors. It switches op
and stays activated while the load is above thgiraggpoint.

There are no programmable parameters associatledhigtfunction.
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16.12 Driver Box (DB3) Staging Signal Function

This function is similar to the previous Stagingt&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.

16.13 Turbo Timer (TT)

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 16.13 for the correct way to wire thigpoit. The ECU detects if the ignition

switch has been turned off via the Auxiliary Inpliherefore, the Auxiliary Input Function

must be selected as Turbo Timer in the Identiforati

There are three programmable parameters. Theviicsare 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. Tlagt parameter is the Run Time. This is the
maximum time the ECU will allow the engine to cowge to run after the ignition switch has

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

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

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

Over-ride switch
(normally closed)

To ECU: AUXIN 4

o Switched +12V Ignition

Figure 16.13 — Example of a Turbo Timer circuit.

Note: When using the Turbo Timer function, thex. In Function in the
Identification must be set for Turbo Timer. WheingsT T, other functions
that use the Aux. Input line cannot be used.

16.14 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 drifcertain 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 laryi Input. Once enabled, if the

conditions stated below are met, the NOS systerh bl activated. The Auxiliary Input

Function in the Identification must be set to NOMt&h for the function to operate correctly.

There are five adjustable parameters :
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Load Bar
If the Fuel Map Bar Number exceeds this value,NI&S system will be turned off.
This is used for turbo engines where the NOS gl tisdelp boost the turbo. Once on
boost, the NOS can be turned off. Normally aspiraegines, on the other hand, can
use NOS at full load, so this value should beséiar 32.

Max. Rpm
If the RPM exceeds this value the NOS system wilbtwitched off.

Min. Rpm
If the RPM is below this value the NOS system wadlt be activated.

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

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

Ignition Retard
The E6K will provide an ignition retard wheneveetNOS system is engaged. The
number of degrees retard is set by this field.

Note: When using the NOS function, thax. In Function in the
Identification must be set for NOS. When using NOBer functions that use
the Aux. Input line cannot 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

Figure 16.14. Example circuit for a NOS switch.
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16.15 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 5 adjustable parameters:

Retard Value
The ignition timing is retarded by this angle whtere Anti-Lag conditions for
operation are met. The valid range for the Retatdevis (-70° to 79

% Inc. Fuel
The percentage of fu@lcreasedduring Anti-Lag operation. The valid range foisth
function is (1 to 50)%.

Zero TPS ONLY
If the Anti-Lag function is to be used when the dttle Position Sensor value is zero
then turn this functio®N. Otherwise sele@®FF.

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

Throttle Perc
The throttle position value belowhich Anti-Lag is operational. The valid range%s (
80)%.

On RPM
This field specifies the RPM above which Anti-Lagoperational.

On Coolant Temp
This field defines the coolant temperature abovewhAnti-Lag is operational

The anti-lag system is can be enabled by a switcinected to the Auxiliary Input or by
meeting all three operating conditions stated able last 3 fields). Once the switch is
enabled, if the Throttle condition is met, the datj system will be activated. In some
systems the switch is activated by the clutch. Tast two fields allow the ALS to be
activated when all three conditions are met regasdbf the AUX In setting, this allows the
AUX In to be used for another purpose. If the AUXSs set to Anti-Lag, it can override the
last two field conditions and enable the systenetam throttle position alone. (See 13.1 The
Input/Output Page)

101



To ECU : Aux Ou O To Anti-lag valve
ToECU : Aux In ©

Anti-lag Enable Switch Positior] Anti-lag

Switck
Closed enabled
Open disabled

Figure 16.15. Example circuit for an Anti-Lag switc.

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

16.16 Air Conditioning

The Air conditioning function allows the ECU to emtept the vehicles Air Conditioning
request and grant or refuse the request baseceauthent operating conditions.

Throttle Pos. %
This field defines the throttle position above whithe Air conditioning request is
disabled. This condition is independent of anyeofields.

Engine Speed RPM
This field defines the engine speed above which Alreconditioning request is
disabled. This condition is independent of anyeofields.

Off Time (s)
This field defines a delay after which an Air cdrahing request will be allowed once
the above conditions fall below the set values.

Active AUX In.
This field defines the active state of the Air ciiathing request line installed in your
vehicle. If the line is active high this meanstttiee signal on the line when an Air
conditioning request is made is ~5 volts and whenline is idle the voltage is ~0
volts. If the line is active low this means the Aonditioning request is ~0 volts and
the idle line is ~5 volts. (see 13.1 The Input/Qutpage)
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16.17 Engine Control Relay

This feature allows the 12 volt supply to the eedio be disconnected when the ECU is not
powered up. There are no parameters for this featThe engine control relay should be
wired as shown in figure 16.17. The ECU is notatd@ of supplying power to the relay or

the components it drives but can sink the currequired to energise the primary winding of
the relay.

12V 12V 12V

To Engine

B | o i

To PWMx |—| To PWMx e —

—"‘I'l._

To Engine

Figure 16.17 Engine Control Relay wiring diagram

16.18 VTECH

This feature allows the operation of the variabddve timing associated with some modern
engines. This feature acts purely to control atgdwig solenoid and is not capable of
controlling continuously variable valve timing.

On RPM
This field defines the engine speed above whichMiECH is enabled. This field

must be greater than Off RPM or it will be ignored.

Off RPM
This field defines the engine speed below whichWA&CH is disabled. This field

must be less than Off RPM or it will define botle thwitch on and switch off RPM
forcing the ECU to ignore On RPM.

On Load Bar
This field defines the engine speed above whichMiiECH is enabled. This field

must be greater than Off Load Bar or it will beoged.

Off Load Bar
This field defines the engine load below which ¥WEECH is disabled. This field
must be less than Off Load Bar or it will definetlibdhe switch on and switch off
Load forcing the ECU to ignore On Load Bar.

103



The above Load and RPM conditions that control\fi&CH function are independent of
one another and will switch the VTECH on if eiti@n load or On RPM conditions are met.
The function will turn VTECH off when both Off Loaahd Off RPM conditions are met.

Off RPM should be set to at least 200 RPM below RPM, forcing hysteresis in the

switching to prevent the solenoid from oscillatinfhe same switching gap should be applied
to Off Load Bar and on Load Bar.
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SECTION 5 Appendices

APPENDIX A TROUBLESHOOTING

This Appendix is devoted to trouble shooting prafdethat may occur during setting up the
E6K on your engine. To use this Appendix, firsthemtify the closest symptom or symptoms
from the list below, and then follow the checkfist possible solutions.

A.1 Overview

Control Program 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 seesdings

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

Fuel Economy problems

« Poor fuel economy - city cycle
» Poor fuel economy - Highway cycle
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A.2 Control Program Problems

Haltech Programming Software will not start up

The Haltech programming software should run on @mputer that meets the requirements
in Chapter 2.2.1. If, after following the instruamts in Chapter 2.2.1, the program will not run,
the most likely cause will be insufficient memoliythis is the case, you must make more free
memory available before running the software.

Do not try running the Haltech software from outobther shell program - always start from
the DOS prompt. If you are loading a number of T$Brminate and Stay Resident) utilities
during bootup, you may need to disable them befonaing the Haltech software. Refer to
your computer and DOS reference manuals on memanagement.

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

c:\> sys a:

We recommend that you make a backup of the origiieM 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 seertiessage "Error ### at xxxx:xxxx", record
these numbers (or letters) and contact your Haltecter.

Haltech Programming Disk will not run ONLINE

If the Haltech ECU does not respond to the Progrenmgmoftware requesting information,
then the message RECONNECT HALTECH will be dispthy&his 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 matctUEC
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.

Engine Data Page Displays Unusual Readings

If the air temperature sensor, or coolant tempegasensor is showing a FAULT condition
then the sensors are either not operating corrextlgre disconnected. Using the wiring
diagram of the Haltech E6K Loom check that the semsres are not damaged. If the wiring
is OK then contact your Haltech dealer regardiqdaeement of faulty sensor.
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If the Throttle Position Sensor is showing a fahdition then re-calibrate the throttle sensor
and check the wiring

If the Manifold Absolute Pressure Sensor does aatl mear 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 aatdhb 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 fromlecwpfans, starter motor, alternator or other
electrical devices in the vehicle. Ensure thatttigger signal wire is properly shielded and
that the shield is grounded securely.

If the Engine Speed is steady but wrong, check thatldentification page contains the
correct information regarding number of cylinddvikake sure the Multitooth trigger type is
not selected unless the engine has a multitootrelteusing a multitooth trigger, make sure
the number of teeth is correctly set for the nund¢eeth pecam revolution.

If engine parameters are all showing unusual variaimnake 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 E6K will attempt to run the Fuel punop &bout 2 seconds just after the ignition
Is switched on. The fuel pump relay should be heactting in and out with the fuel pump. If
the relay clicks but the fuel pump doesn't workntisbeck 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) duringaoking
Battery voltage and connections

Fuel Pump runs

Injector fuse is OK and injectors fire

Ignition system is operating properly and sparavailable
Ignition timing is correct

If the engine is flooding, reduce the bars in thel imap that are being used during cranking
in the fuel map, the coolant correction map andctild prime map.

If the engine is not receiving enough fuel and éasing those bars does not help, check that
fuel pressure is available and that the injectpeyate properly (are cleaned and flow-tested).
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A.4 Idling Problems

If the engine will not idle when cold but will whethe 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, dreh tlower the target idle setting if
necessary. If not using the idle air control matwen 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 eesary.

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

In some circumstances it may be necessary to @sgeto 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 tonigs might be too lean, check the Fuel
Maps.

A.6 Full Power Problems

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

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

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

A.7 Throttle Response Problems

Throttle response of the E6K is set using the thpaies of throttle pump settings. If the

engine gasps and flat spots (misfires) when thetttaris suddenly opened then the throttle
setting is not high enough or is much too highthe# engine bogs down but continues to run
then the mixture is too rich. Experiment with theottle pump settings to achieve the
optimum.

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 engimerm. Wait until the engine is cold again,
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and the coolant correction map has been set fod gt&ble 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¢belant 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 tdedcold unless a tiny amount of throttle is
applied may require idle speed control, with a-fdk function for when the engine is cold.
The E6K can control an Idle Air Control motor thatl perform this function.

A.9 Fuel Consumption

Poor fuel consumption is a result of a too rich tomg. If the fuel consumption in traffic is
poor but the highway consumption is good, thenoiild be the areas of the map used for
accelerating that need to be leaned out. The tnaaimp may also waste fuel if its values are
too high. Also try using the fuel cutoff on deceligon 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 (Thighere 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.

109



APPENDIX B THE ADVANCED FEATURES

The Advanced Mode of the E6K offers the user eftérability in setting the system up for
multiple injection/ignition outputs (i.e. more thame ignition channel and one or two fuel
channels). To understand exactly what is availabtee Advanced Mode, a brief description
of how the system and its injection/ignition outpperate is required.

B.1 The E6K Injection/Ignition Outputs

The E6K has five injection/ignition outputs, or anals.In Basic Mode the channels are
configured as follows:

 Two outputs drive two solenoid drivers each. These outputs define the four
injector drivers used for fuel in a standard set-Tipese two fuel channels are either
fired together (Multipoint Injection Mode) or alteately (Batch Fire Injection Mode).
We will call these channels 1 and 2. Channel bimected in the loom to the outputs
marked INJ1 and INJ2. Channel 2 is connected t@ it INJ4.

* Channel 3 is the ignition channel. On a basic geit-would provide the output for an
igniter firing one ignition coil connected to a wikutor.

e Channels 4 and 5 are the Digital Output channdisyprovide outputs such as Turbo
Wastegate, Thermofans, Shift Light, etc.. The user select these outputs to be one
of several available. These output are also céigital Out 1 and Digital Out 2, and
are marked similarly on the loom:

INJ1

Channel 1 Solenoid Driver x 2

INJ2

Solenoid Driver x 2

INJ3

Channel 2 Solenoid Driver x 2

ECU
Microprocessor

1]
[11]

INJ4

Solenoid Driver x 2

Channel 3
Channel 4 )
Channel 5 )

In the Advanced Mode we change the function of these outputs a littlgive the extra
abilities. We use the Digital Output channels toviie more ignition channels or more fuel
channels.
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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 indiially controlled by its own coil.

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

With either method, the importance of the set-uth®oE6K is the number of coils. Each coil
needs its own igniter and ignition output. On arfoyinder using waste spark, two coils are
used, and, therefore, two ignition outputs are adedh this case, channel 4 is used as the
second ignition channel, making it unavailabledmital outputs. The six cylinder with waste
spark is similar. It requires 3 coils and 3 ignitichannels. For this set-up, channels 4 and
become ignition channels 2 and 3 respectively,raaither is available for Digital Outputs.

A V8 becomes a little difficult. It requires 4 ceidnd 4 ignition outputs, but we have no more
available outputs. Therefore, we take one of tle duivers and use it as an ignition channel.
The E6K uses channel 1 (marked on the loom asj}hisrpurpose. 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 modesnateavailable. If 8 low impedance
injectors are used in combination with 4 ignitiarile then a Haltech External Driver Box is
needed.

There are some other cylinder configurations tosm®r. 1, 2 and 3 cylinder engines need 1,
2 and 3 ignition outputs respectively. Alternatiwed two cylinder can use one ignition output
and use a direct fire coil with a waste spark. Thieect Fire Option should not be chosen.
This can only be done if the engine is not odd. fifee cylinder engines cannot run Direct
Fire as they cannot use waste spark and thereém@ B ignition outputs. Also, there are not
enough outputs to run Direct Fire on 10 and 12ncidr engines.

B.2.2 Synchronising

On a distributed engine the E6K does not need twwvkthe engine position. It is told to
generate a spark which the distributor sends tactineect spark plug. With Direct Fire, the
E6K needs to know engine position so that it knawkat 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 the nmmiigger for cylinder (or coil) one,
indicating that the next main trigger is for cylardone. This trigger should not occur at the
same time as the main trigger.

When the engine is started, the ECU will not geteeaaspark until it receives a Sync Event.

After that, the ECU fires each ignition output seqtially until it gets to the last output. It
then expects to receive another Sync Event. lfo#sdnot receive a Sync, it will not fire
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another spark until it does. If the Sync is recéjdeCU ignition is set back to coil one and the
seqguence continues.

The Home trigger must occur before the main trigggeh time coil one is to be fired. For
example, on a four cylinder with waste spark, ooie 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.

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

B.2.3 Coil Set-up

To give an example of how to match up the coilgdh® 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 eaalh. 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
rrd

) [ S— __,__ 2

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 tormydir 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.
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B.2.4 Converting Individual Coils to Waste Spark

One way of overcoming the problem of individuallsain 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, asix cylinder six igniters would be
required but only 3 ignition outputs, which is witlihe scope of the E6K.

B.2.5 Ignition Outputs

The E6K will always use its outputs in the sameeordt will use up to 4 outputs, and what
outputs it does not use are available for othep@ses. The output order is :

Channel 3 IGN OUT
Channel 4 Digital Out 1
Channel 5 Digital Out 2
Channel 1 INJ1/INJ2

B.3 Sequential Injection

Sequential injection allows fuel to be deliveredtie engine at a time that produces best
combustion. Since this time is different for eaghincler, sequential systems inject fuel at
different engine angles for each cylinder. The ®egjal Injection Mode of the E6K will
control up to four separate fuel channels. Thisvigkes full sequential for engines up to 4
cylinders, and semi-sequential for 6, 8 and 12ncgrs engines.

B.3.1 Sequential Features on the E6K

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 E6K
then times the start of injection, based on thggert, so that the injection is completed by the
specified engine angle. If the E6K computes tha&rdhis 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 E6K has the ability to adjust each channel b$245%. This is meant primarily to
equalize distribution of fuel to individual cylindedue to limitations in inlet manifold design
or to ‘equalize’ flow rates between injectors wittarginally different flow rates. These trims
are accessed through the Fuel Maps and Set-up Menu.
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B.3.2 Sequential Outputs

The E6K can run full sequential on an engine wphtai four cylinders. When the Ign / By is
set to 1 in the Fuel Set-up, injection will occunce per engine cycle (every second
revolution) for each channel. The output channsédwand the order of injection are :

Channel 1 INJ1/INJ2
Channel 2 INJ3/INJ4
Channel 5 Digital Out 2
Channel 4 Digital Out 1

If you have less than 4 cylinders, you will noedell four outputs. A 3 cylinder engine, for
example, will only use channels 1, 2 and 5. Chadné then left available as a Digital
Output.

The E6K can only provide 4 fuel outputs, therefbr@annot control each cylinder’s injection
on an engine with more than 4 cylinders. For 6 oylhder engines, the E6K can operate in a
semi-sequential mode. With the Ign / By set to&heinjection will occur once per engine
cycle. The injectors need to be paired to cylindatmcent in the firing order. For example,
on a six cylinder engine with firing order 1-5-3264, the injectors 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 Digital Out 2 cyl 2 and cyl 4

Channel 4 is not used for fuel and is thereforedeéilable as an Digital Output.

The Sequential Injection Mode on a 12 cylinder eags not really sequential at all, but a
form of extended Batch Fire. The E6K will fire thigectors as three groups of four injectors
(uses three outputs.) With the Ign / By set td2,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 isliséipplied to each channel, so group the
injectors by flow rate and set an appropriate atioe.

Sequential injection on 5 and 10 cylinder motonsaspossible with the E6K.

Important Notes

1. The E6K as yet has no means of programming thegfiorder of the engine in software. It
uses the channels sequenced in the order mentpreewbusly. Therefore, it is necessary to
wire the injectors according to the firing order.

2. The Sequential Injection Mode cannot be used ifjurmtion with Direct Fire Ignition
Mode except on 1 or 2 cylinder engines unless diomgl ignition toggle is used in which
case 4 cylinder direct fire waste spark is possilifdooth modes are selected with more than
2 cylinders, the E6K will choose the ignition fuioct in preference to the fuel function.

3. The Appendix B.10 Summary Table should be consultedietermine if a particular
configuration is possible.
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B.3.3 Synchronising

To be able to synchronise the injectors with theamahe E6K needs 8ynchronisation
Event, usually in the form of a ‘Home’ Trigger to operan sequential mode. The Home
trigger is separate from the main trigger andlis thhe ECU that the next injection is to be for
channel 1. Each injection is calculated from a ntagger. The first trigger after a Home
trigger calculates injection for channel 1. Eachintieigger 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 ti@ihome pulse is received again.

B.4 Multi-tooth Triggers

The E6K is capable of triggering from multi-tootickups, as used on a number of production
vehicles. The E6K employs software signal conditigrto convert the multi-tooth trigger to
standard form. This is done by counting teeth frarisynchronisation event” (or Home
signal), until a certain tooth is reached whichresponds to the engine location specified as
the Trigger Angle. The E6K then performs igniticengd possibly injection) in the same
fashion as the standard trigger.

After recognising the synchronisation event, th& &éll locate the first “standard” engine

trigger by the tooth indicated as Tooth Offset Ire tignition Set-up page. To find the
remaining “standard” engine triggers, the E6K csuatnumber of teeth equal to the total
teeth in one_ CAMevolution, divided by the number of cylinders.

For Example a 4-cylinder engine with a 24-tooth &lten the cam and a corresponding home
would have the following setup values:

Trigger Angle: 65° (10° to 100° as required)
Trigger Type: Multi-tooth

Total Teeth: 24

Tooth Offset: 2 (1 to Total Teeth)

With these setup values, when the Home signal edbtr ECU will start counting the trigger

teeth (24-tooth wheel), when it reaches the todtsebit will operate as a standard trigger.
The position of the remaining triggers is deterrdigy taking the number of teeth in the

trigger wheel (24) divided by the number of cylirglé4). This number (6) is the number of
teeth that is counted between triggers.

In this case the triggers will occur at the follogiteeth: 2,8,14,20. Each trigger occurs 65°
(Trigger Angle) BTDC of the current cylinder andivgerform ignition based on this angle.

Due to the high frequency of multi-tooth signale thaximum Rpm to which the ECU will
operate is 10,500 rpm.
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B.5 Motronic Style Triggers

Motronic Style Triggers are a type of multi-tootigger but are distinct in that they use a
missing tooth instead of a separate home signsyriohronise the ECU with engine position.
The motronic wheels supported by the E6K ECU t@ @ae those driven by the crank only
and are limited to wheels with 60 teeth with 2 nmgsand 36 teeth with 1 missing. The
motronic wheel operates identically to any otherltrtooth wheel with the following
exceptions:
- Care must be taken when selecting a Tooth Off¢ethe tooth offset is selected
such that it will cause the missing tooth to beursgfl to perform a trigger, incorrect
trigger timing and poor engine operation will résuh figure B5.1 the solid lines show
where a 4 cylinder cannot select a tooth offset tieddashed line shows where a 6
cylinder cannot select a tooth offset. These tedthcause a trigger at the missing
tooth. This rule applys for all motronic style velte
- Synchronisation required for sequential fuel inpactor full direct fire cannot be
accomplished without a Home signal driven by thenCa
- Due to the high frequency of the motronic signall @emplexity of detecting the
missing tooth, the maximum rpm to which the ECU wgerate is 9000 rpm.

Figure B5.1 — Ford 36-1 motronic style wheel

B.6 Twin Triggers

The Twin Trigger is designed for two purposes.ah ®e used to provide direct fire ignition
on 2 cylinder engines (most motorbike twins) withthe use of a Home sensor. The E6K
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, completathvtrigger wheels can be used. No home is
required in this configuration.
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B.7 Rotary Engines

The E6K is capable of providing fuel and sparkviintrotor 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 paogned 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 magplexes split against the engine load.
When displayed on the Engine Data Page, or inalgdathe 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 ttaling sparks, as these are fired separately.
Each coil igniter will have its own trigger. If ugj 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)
DIGITAL OUT 1 | Trailing Spark Trailing Spark fronbtor
DIGITAL OUT 2 | Digital Output Trailing Spark rear tar

B.8 Nissan Triggers

The Nissan optical trigger sensor is used by alrewsty ECU controlled Nissan engine. It is
a sensor that spins at half the engine speed,satietiiefore able to measure the engine cycle
position, so can be used as a trigger for direetdnd sequential injection applications. The
sensor consists of two signals which will from nowbe referred to as home and trigger.

The home signal consists of 360 evenly spaced pwgeere each falling edge represents 2
degrees of engine movement.

The trigger signal consists of the same numbewutdgs as the engine has cylinders, so on a 4
cylinder there are 4 pulses, and on a 6 cylinderetlare 6 pulses. The beginning of the pulses
(rising edge) are evenly spaced, but the end optitees (falling edges) are not evenly spaced
since the trigger pulses are of different sizeslescribed below. The differing pulse widths
enables the ECU to determine which pulse occursediately before cylinder number 1, the
ECU does this by counting the number of home pulsatsoccur during the trigger pulse.

There are a number of different trigger window @ats, two common patterns are described
below:
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Pattern 1

The first pattern has trigger windows that aretegldo the cylinder number which they
precede and can be calculated using the followtnu@gon:

Number of Pulses=(Number of cylinders- (Cylinder Number - 1)) x4

For Example: A 4 cylinder engine that is to beddaged by cylinder 2 would have a trigger
window as follows:

Number of Pulses=(4-(2-1))x4
=12

f Cyl. 6 Window

Cyl. 1 Window

Cyl. 4 Window e
6-Cylinder Nissan Trigger 1

Pattern 2

The second pattern is similar to the first buteast of having different size trigger windows
for each cylinder it has pairs of trigger windowatahing the two cylinders that are
approaching TDC together on opposite strokesdampression-combustion and exhaust-
induction). The first pair is not a true pair; tne windows differ by a number of home
pulses in size, all successive pairs are identicigger window size so a 4 cylinder engine
has one odd pair and one true pair
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if Cylinder Number =1

Number 02f cylinders 1}(4

if Cylinder Number isoppositeof Cylinder number 1

Number o; cyIindersj>< 4

if (Cylinder Number =2 and Number of Cylinders=4)
or (Cylinder Number =(2 or 3) and Number of Cylinders=6)

Number of Pulses:(

Number of Puls&z(

Number of cylinders
2

Number of Pulses= (( j —(Cylinder Number - 1)j x4

[ cyl. 6 Window
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Cyl. 1 Window
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Cyl. 4 Window

Nissan 6-Cylinder Trigger 2

Because this trigger point normally falls well befdhe ideal position for the ECU to trigger,
a second parameter is added which allows the attiggler position to be offset. This
parameter is labeled “Tooth Offset” and it allowuse ECU to process the trigger at a position
given by a set number of home pulses after thgerigising edge. So that the home will be
processed before the trigger is processed for astimumber 1, the pulse offset must force
the trigger to occur after the end of the triggelsp. For this reason, the actual pulse offset is
equal to the number of pulses set from the “Homadbliv Teeth” parameter added to the
number of pulses specified by the “Tooth Offset’gmaeter. So if the “Home Window Teeth”
parameter is set to 16, and the “Tooth Offset” peater is set to 10, then the actual trigger
will occur at 10+16=26 pulses after the rising edfehe trigger. In this way, even if the
“Tooth Offset” parameter is set at 1 (the minimuatue allowable), the home will always be
processed before the trigger. A major advantageewfg able to specify this Tooth Offset, is
that the actual trigger position can be retardedhsd the “Trigger Angle” can be set to a
value of approximately 50 degrees which is ideal dood acceleration ignition response,

especially during start-up.

119



B.9 Subaru Triggers

All factory injected 4 cylinder Subaru engines aseombined crank-angle/cam-angle trigger
system. If a Subaru trigger is being used, sdlexilrigger type as Subaru and connect the
Cam angle sensor to the Home Input and the Cragle @ensor to the Trigger Input. Both the
Trigger and Home Input should be set to Reluctod #me “Trigger angle” should be
approximately 652° BTDC. The fields “Tooth Offset” and “Number deeth” will not
affect the operation of the ECU in a standard Subat-up.

B.10 Summary Table

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

# Cyl. | _lgnition Fuel Dig. Out1 | Dig. 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 | Standard 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
8 Distrib Standard Yes Yes
8 DF Standard No No
8 Twin Dist | Standard No Yes
10 Distrib Standard Yes Yes
12 Distrib Standard Yes Yes
12 Twin Dist | Standard No Yes

* Although strictly there is no distributor on acylinder engine, selecting Direct Fire will
cause the E6K to wait for a Home signal.
** This configuration could also be used for waspeark direct fire ignition.
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APPENDIX C INJECTOR IMPEDANCE

Electrically, there are two different types of éteaic 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&hohms impedance, is known peak-and-
hold injectors. The names are derived from the curkeaveform that accompanies the
injector when it is switched on.

Saturation, or high impedance, injectors, requisgnaple switch to operate. When a 16 ohm
injector has 12V applied to it, the current thag¢xpected 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. ddiks 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 currentsuliésg in a great deal of heat and waste of
energy. However, a much smaller current is needéxld the injector open than is needed to
initially switch it on. Thus, such an injector isstribed by two currents: a peak current for
opening, and a hold current for maintaining thd flev. These peak-and-hold injectors are
particularly good for high rpm engines needing éafigel-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 haldrrent (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 E6K Injector Drivers

The solid state devices within the E6K ECU thatwsed to switch the injectors are known as
theinjector drivers. The E6K possesses eight heavy-duty injector drivers andusaneither
saturation or peak-and-hold injectors. Each indigicdriver limits its current draw to 4 amps,
and, upon reaching that limit, clamps the currentist 1 amp.

The drivers used in thE6K are each capable of firing two saturation injestdndividual
drivers are capable of firing one or two 2/0.5A pead-hold injectors. If using 4/1A peak-
and-hold injectors, you should not employ more tloawe injector per driver. Most high
current motorsport injectors can also be fired (oeedriver) providing fuel pressures are not
excessive (>5 Bar). Running two high current, lompédance injectors from one driver can
result in difficulty in obtaining stable air:fuehtios when injection times are short (around
idle and light load).

In general, an injector driver will reliably firavd injectors with more than 2.5 ohms coill

resistance. Coil resistance can be measured witindamary low-ohm resistance meter. If you
are unsure which E6K model to choose contact yalieleh dealer for advice.
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WARNING:
UNDER NO CIRCUMSTANCES SHOULD YOU MIX SATURATION
AND PEAK-AND-HOLD INJECTORS ON THE ONE DRIVER. THIS
WILL LEAD TO ERRATIC INJECTOR OPERATION.

Should you need to drive more than 8 low impedammgectors or more than 16 high
impedance injectors an extra driver box can beailest to meet the requirements. Your
Haltech dealer can help you obtain the driver box.
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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 togene lean out and detonation which could
cause serious damage. For the safety of your engmerge you to check your fuel system's
capacity and ensure that there will be sufficiempdy at all times. A fuel pressure meter
should be used during testing and tuning to enshae fuel pressure does not fall out of
regulation i.e. that the pressure does not draysoitlate.

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

WARNING:
FUEL IS DANGEROUS. BEWARE OF FLAMES, CIGARETTES,
ELECTRICAL SPARKS, ETC.

D.1 Fuel Requirement

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

Note: Every 100 hp needs around 50 Ib/hr (8.0 Ushgaof fuel
g6mp gal/hr)

Every 100 kW needs around 670 cc/min (40 L/hr)ued f

This assumes a brake specific fuel consumption.®®.0The actual fuel flow necessary by
injectors and pump are likely to exceed a figureved this way. This is due to the overheads
in injector dead time and pumping return fuel tantan regulation.

D.2 Injector Flow Capacity

If you have purchased second hand injectors, oe mamoved 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 testithgm anyway if you do not know their flow
rate. Make sure that you test the injectors afubkpressure that your regulator is operating.

Your total injector flow capability is given by tisaim of the injector flow rates. Injector flow
rates are usually specified in either cc/min onibCheck that you have enough injector flow
to match the estimated power output comfortablyegKen mind that you do not want to
exceed 85% duty cycle injection on time, and thatigh rpm, injector dead time can
consume a significant amount of available injectiare.

If you find that your injector flow is insufficienyyou can change to larger injectors, add extra
injectors, or increase fuel pressure. Raising fueksure to increase injector flow rate is not
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recommended if the desired flow is more than 20&h ttihe 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 uind preset load point, where the ECU will
control both primary and secondary injectors.

The turn on point for the secondary injectors degemn injector size and engine
performance, but will usually occur just after firessure in the intake manifold of the engine
has reached atmospheric pressure. Typically barbeurh4 to 16 will work well in most
applications. The staging point must occur beftue grimary injectors have reached 100%
duty cycle. Go to the highest speed range in teérhap that the engine is using, and make
sure that the last bar for primary injection is ta high. If it is, you must stage at a lower
pressure. (Refer to section 4.8 Duty Cycles).

Adjust the bars around the staging point with erecare to ensure that the engine does not
lean out as the secondary injectors come in. WherHaltech ECU begins to stage it begins
firing both sets of injectors at once and firesmheith the same duration. This means that if
both primary and secondary injectors are of theesthouv rate then the first staged bar should
theoretically be slightly more than half that oé tlast un-staged bar. Allow a safety margin by
using 60% of the last bar.

ONLINE MODE
opyright (c
ap TNUENT 1988-98

RANGE 7 BAR 16

16
11,368

L
E D ft B B B B BY B B RS i kF a
" -0 -50 0 50 100

ENGINE DATA (c) INUENT 1988-97
Engine ipeed 3080 1 an i In{ectiun Tine 11,932 1 n§ |
Manifold Pressure -2 1 kPa i  Duty Cycle 01 74 1
Coolant Tewparature -16 1+ °C{  Advance _ 29 °BTDC:
Throttle Position 67 + 4 1 Air/Fuel Ratio 2al 1 onl g
Air Temperature -16 | °C | Loop 0.2 | i
Battery Uo]tage 12.6 Woltsi  Road $peed 38 | ?h i
Hixture Trin #2.1 1 t4 1 Spare A/D 12,33 Wolts;
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Staging is enabled on the Fuel Set-up by selethiadStaged” Injection Mode. The Staging
Bar is also defined on the Set-up (4.4.1 Fuel $¢t-u

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

When staging injectors, drivers 1 and 2 are prinzang drivers 3 and 4 are secondary. Since
the number of primary drivers is halved, and sigoa 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 switchiédigectors closed) feed the return line
of the fuel pressure regulator to a measuring coataln the case of a turbo- or supercharged
engine, pressurise the manifold pressure port effilel pressure regulator to the maximum
boost of the engine. This is necessary as the fater of the pump decreases with output
pressure. Power the pump for one minute and caécthia hourly fuel flow rate of the pump.

Since the pressure regulator operates on a reystens, there should always be fuel being
returned to the tank, even when fuel flow to thgiea 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 thténe engine is going to use. As a guide, the
pump should flow 30% more fuel than consumed byetingine.

If you cannot achieve the required fuel flow fromegoump, 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 pressunegpu

D.5 Fuel Rails and Pressure Regulators

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

On V configuration motors, it may be more practimakemploy 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 regslavork within certain flow limits, this
may also save having to purchase an expensivephegsure / high flow regulator.
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APPENDIX E TRIGGER INTERFACE

Interfacing the E6K with your particular triggerssgm may be fairly straightforward or it
may be complicated. The variety of trigger desigvailable is the primary source of
complication. This appendix contains a lot of ukeifioformation about the different
approaches to trigger design and is essentialnrdton to anyone installing an E6K.

E.1 The Input Trigger

The E6K ECU has been designed to trigger from eghsguare wave signal that varies from
a ‘low’ of zero volts (ground) to a voltage betweBnand 15 volts or from a magnetic
inductive (reluctor) signal in conjunction with theternal reluctor adaptor or an optional
external reluctor adaptor. A reluctor adaptor @ots/ the sine-like wave signal from the
reluctor sensor to a square wave signal. The hetwlae of this ‘high’ voltage is not
important because it is the transition from ‘low’ ‘high’, or ‘high’ to ‘low’, that is used to
trigger the E6K ECU. This transition is referredamtheTrigger Edge and will be shown in
the following illustrations as an upward or downav&acing arrow. An upward facing arrow
would indicate that the trigger edge is the tramsifrom low to high and this is called a
Rising Edge trigger. If the trigger edge occurs on the traositfrom high to low, it will be
shown as a downward facing arrow, and would besdadifalling edge trigger. See Figure
E.1.

f 3 ¥

RISING EDGE FALLING EDGE
FigureE.1

In order for the E6K to operate correctly a triggdge 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 E6K
can be set by the user to have its trigger edgerdmtween 60° and 100° BTDC.

In the example shown in figure E.2a the triggerusson a rising edge at 70° BTDC. The
second transition, from high to low, could occuly dme after the rising edge. In some
installations the second transition will coincidéhwl10° BTDC or TDC itself, or it could
happen as close as a few degrees after the trgglygr. This second edge will have no effect
on the correct operation of the E6K ECU. It is otilg position of the triggering edge that is
of importance.
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TRIGGER  yopprEcT THSGER  yo pFFECT

OCCURS OCCURS
f L}
T T T T
T ETDC TDC IETDC TDC
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 tis¢ 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 thea t@uld be a variation of 20° between the
trigger for cylinder one and all other cylindershi§ would lead to cylinder one being 20°
more advanced than all the other cylinders andantsly 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
Figure E.3

E.2 Trigger Devices

The output of Hall Effect, Optical, or Magnetic bntdive (Reluctor) sensors could normally
be connected directly to the input trigger pin loé tE6K ECU. Many distributors used in
original equipment manufacturer’'s computer congablignition systems would be fitted with
Hall / Optical triggers. The internal structuresofch distributors is usually configured so that
a chopper wheel attached to the distributor shasses through a gap in the sensor. These
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 E6K ECU. Often thalstributors have a rising edge trigger
at 70° BTDC.
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Many distributors used in electronic ignition sysgecontain internal components and layouts
the same as the distributor described above, ufided with mechanical and/or vacuum
advance mechanisms which are much less effectigeflexible than electronic timing as in
the E6K. If these mechanisms can be defeated avwedy and the timing edges set correctly,
then they can successfully be used to trigger 8¢ E

A third type of pickup, the magnetic inductive (refior), is used in distributors as well as on
crank trigger units. It is possible to use thisetyyd trigger on the E6K using it's own internal
reluctor adapter to convert the signal into theasguvave required to trigger the E6K. The
Primary input is used for thenain trigger, and the secondary is used for theme(Sync.
Event) or Road Speed input.(See Syncronising Evapisendix B2.2, B3.3 and E.3).

Note: Any combination of hall effect, optical @luctor type pick-up may be
used for the “trigger” (main ignition event) andothe” (sync. Event) inputs.
However, reluctor type pick-ups must be conneabeitheir respective reluctor

adaptor input.

The onboard reluctor adaptor actually has two iedepnt channels. One is
for the “trigger” signal. The second is for the the” signal.
Each reluctor adaptor channel used requires twe @gnnections.

The magnetic pickup is basically a piece of wireapged around a magnetic core and
attached to the sensor face, which is called tie mpece. The physical size and shape of such
a pickup can take many forms. This type of pickap kither two wires (one positive (+), and
the other negative (-)), or three wires with thigdtlbeing a shield. The wires are sometimes
marked as such, but more often than not they areatked.

Note: If using a “reluctor” type for the TRIGGERys&l input:

The Positivepin from the “Trigger” reluctor pick-up connectsthe input of
the onboard reluctor adaptor (PIN BRI GGER), on the Trigger Input plug).
The Negativepin from the “Trigger” reluctor pick-up must corateo the
negative reluctor adaptor input (PIN DNPUT B), on the Trigger Input plug).

If using a “reluctor” type for the HOME signal inpu
The Positivepin from the “Home” reluctor pick-up must connézthe input
of the onboard “HOME” reluctor adaptor (PIN HQME), on the Trigger
Input plug).
The Negativepin from the “HOME” reluctor pick-up must connedt® the
negative “HOME” reluctor adaptor input (PIN ONPUT A), on the Trigger

Input plug).

Note: If a motronic trigger is being used refeséxtion E.2.2 Motronic
Trigger as the wiring has some variation.

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 EGKguan oscilloscope.

When ferrous metal (metal that a magnet will atyrescpassed very close to the pole piece,
the pickup will generate a voltage similar to figug.5a on the positive wire. The amplitude
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of the signal will vary with the speed at which fieerous metal passes the pole piece. At low
speeds the signal may only be several hundredvoiti, but at high speeds it could rise to 20
volts or more. The sudden drop in the signal fromsifive to negative seen in figure E.5a
corresponds to the metal being directly in linehvtihe sensor. As can be seen, the signal is
not a square wave required by the E6K, and at [meds the signal amplitude is too low.

The voltage input of the reluctor adapter mustt f{gs 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 sigmat®es 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&k correctly resulting in incorrect ignition
timing.

WARNING:

AN INCORRECTLY WIRED RELUCTOR WILL RETARD IGNITION
TIMING AS RPM INCREASES OR GENERATE MULTIPLE
TRIGGERS. INCORRECT WIRING OF A RELUCTOR TRIGGER

CAN CAUSE MAJOR PROBLEMS. IF YOU ARE USING A
RELUCTOR PICKUP ENSURE THAT THEY ARE WIRED WITH THE
CORRECT POLARITY.

E.2.1 E6K Internal Reluctor Adaptor

Normal configuration of the E6K is for a Hall Efftemput. To configure the E6K for a
reluctor type pickup it is necessary to changeTihgger Input on the Ignition Set-up page to
Int. Reluctor. This tells the E6K to use the intmeluctor adaptor to convert the trigger input
into a square wave for processing. When this iscsedl, the Trigger Gain may be adjusted in
the line below the Trigger Input. This gain is useddjust the electronics inside the E6K to
provide the best conversion of the reluctor ingghal. Different types of reluctor sensors
will provide different levels of signal amplitudedthis software adjustable gain is designed
to allow the user to adjust the sensitivity of fReluctor Adaptor. Start with a smaller gain
and increase the value until the Reluctor Adaaeading Engine RPM correctly. When the
desired level is achieved the Internal Reluctor gtdais now fully configured and ready to
convert reluctor signals for processing.

Following is a diagram showing the trigger inpubithe internal reluctor adaptor and the
square wave output it provides for processing.

+V
GND / Input Trigger Signal
-V \/ TRIGGER POINT IS RISING EDGE
ZERO VOLT CROSSING
+5-12V
Output Trigger Signal
GND L

Figure E.5. Top diagram is the signal from the magetic reluctor sensor. Bottom diagram is the signal
after modification by the on-board Reluctor Adapter circuit.
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A variation on this type of pickup uses a magnetvimp past the pole piece, instead of
ferrous metal, but generating the same wave formexample of this type is the MSD flying
magnet crank trigger. This pickup can be usedggér the E6K ECU.

For the E6K to detect the home signal from a matrdrigger it uses slightly altered
hardware. If you are using a motronic trigger yblatech dealer will help you obtain this
hardware.

Note: Since there are a large number of diversete distributors it may be

necessary to connect an external custom reluctgptadunit if the on board
circuitry cannot be configured satisfactorily. Rleaontact your nearest
Haltech dealer if you are experiencing reluctorfigumation problems.

E.2.2 Motronic Trigger

The Bosch Motronic sensor system comprises a tdoivteeel, generally 60 teeth, with 2
teeth missing and a sensor which counts the passatly. The Ford system with 36 teeth and
1 tooth missing is generally similar. Please ribtg early versions of software such as 6.09
does not support the Ford 36 teeth wheel and ve8i82 (with matching firmware) or a
subsequent version is necessary. The teeth prol@eneans for generating trigger signals
and the missing teeth are detected and providere eference. Most Motronic type sensors
are reluctor (magnetic) type sensors which giveaosignal which is similar to a sine wave
and this signal must be conditioned by a relucttapsor. The Haltech E6K system has an
in-built reluctor adaptor but please note that this reluctor adaptor is based on
microprocessors and at the date of publication itd necessary to specify that the system
will be interfacing with a Motronic type trigger system to ensure that the chips are
programmed to suit Motronic. The programming in the chips for Motronic systems is
different for that of other systems.We normally discourage opening the case of the ECU
particularly as this can affect warranty but if doubt that the correct version of reluctor
adaptor chips are installed this can be checkedabgfully removing the 4 screws from the
end plate with no connector and sliding the remta/ét from the box. You will note 2 chips
marked PIC16C711 and these should be marked watletter “M”. If not it is probable that
the correct chips are not installed and you shoaftact your Haltech supplier. At the date of
publication only Motronic type systems of 60 teathd less are supported but higher teeth
numbers will be supported at a later date.

Please note that some Motronic sensors are of theal effect type which give out a
square wave signal and there is therefore no necégsfor signal conditioning. These
sensors have to be configured differently to the B&6system (ie treated as a square wave
input, not a reluctor type input) so you will needto establish which type of Motronic
sensor is on your enginelf 2 wires this will almost certainly be a relucttype (isolated
loop). If 3 wire it could be either a reluctor tygsignal, ground and shield grounded to
sensor) or Hall effect type in which case the Mwitdrigger should be connected as a Hall
effect type input (see table under 1.3.14 ie conpewer, ground and main trigger). If in
doubt as to the type of sensor check with the engianufacturer. Also please note that if you
elect to use an external reluctor adaptor rathen the internal reluctor adaptor of the E6K
the signal will already be conditioned to squarerevand the connection to the E6K should
then be treated in the same manner as a Hall esféasior.
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The Motronic magnetic sensor has two wires, onéipeq+), and the other negative (-). The
wires are sometimes marked as such, but more thfegnare not. It is very important that the
positive wire connects to theput B (Pin D of a fully terminated harness). The negative wire
connects talrigger input (Pin B on the Trigger Input plugn a fully terminated harness). If
you cannot determine which wire is positive or negafrom the marking or wire colour,
then it would be necessary to check the signalggmito the E6K using an oscilloscope.

A Motronic wheel more than often has 60 teeth ofciwhwo teeth are missing which will
often give a larger signal. The input to the EGKger circuit must first go negative (-); when
the signal rises approximately 50 mV a falling edggenerated, and when the signal crosses
zero volts a rising edge is generated. Missinghtéetthe Motronic wheel provide a larger
pulse in the output waveform which is recognisedhgyHaltech ECU as the home position.

Output Signal from the Motronic Sensor

Zero Volts B
(Ground) J /N
Output Signal Zero.\olts

(Ground)

If the wires are reversed and the signal goes ipegi) first then the on-board reluctor
adaptor will still generate a pulse but it will nigger the Haltech correctly resulting in
incorrect ignition timing. So please make sure ivired correctly.

Note that when using Motronic type sensors it iy orecessary to use tihéome channel (ie

a separate Home signal to that provided by theingggeth in the Motronic system) when
using the Sequential mode of operation or whenrobimg direct fire ignition where 4 coils
are used (including 4 cylinder configurations whene ignition coil per cylinder is used but
excluding 4 cylinder direct fire waste spark whe@regnition coils are used) and 3 and 5
cylinder applications. The Home channel is indeganaf the Trigger channel and can use
either reluctor type sensors or Hall effect typesses.

Wiring a reluctor (magnetic) type Motronic Sensor:

Positive wire: Connect to “Input B” on the Halteftying wire harness or “Input B*which is
Pin D, confusing but note the difference, one is anput as shown on the wiring diagram
and the other is a pin number on the plugpf the Trigger input plug of the fully terminated
harness.

Negative wire: Connect to "Trigger" on the Haltdlgiing wire harnessKin B on the Trigger
input plug of the fully terminated harness).
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Note: The polarity conflicts with Appendix E.2 a&gards connection of a
reluctor adaptor. Due to hardware constraints @EBK the polarity is in fact
reversed when connecting a reluctor type Motroaitssr.

The reversal of polarity is applicable only to Thagger circuit. The Home
circuit polarity is not reversed.

When the Haltech E6K is triggered by a Motronicuogbr type sensor an external in-line
resistor is needed. This resistor links triggerunp to a Motronic sensor. This resistor is
2.4kQ but please note that some installers have found tha higher resistance to 2.4 K
ohm is needed for certain installationsShould you find that the engine will not rev begon
certain limits we suggest you temporarily instatbtary potentiometer in line of around 20 K
ohm and increase the resistance until you find t@tmotor revs out smoothly to maximum
rpm. Then measure the resistance and substitutetidmy pot with a hard set resistance of the
same value (1/4 watt min.). There is a zero ohrk Vithin the E6K ECU which can be
substituted for the correct resistance once kndventhe components are surface mount we
suggest that the ECU be returned to Haltech ifrd@rmal rather than an external resistor is
required. (a 2.4 K ohm resistor cannot be fittegdtasdard on the E6K as some applications
require a zero ohm link).

As a guide we have found that BMW installationsuiegjaround 2.4 ® resistance, Porsche
around 17 R, and Opel around 3.5% however different installations and different egpof
Motronic sensors may require a variation to thevab@he purpose of the in-line resistance is
to load the pick-up coil to give it a high immuntty radio frequency (RF) noise. Generally
the engine will start and run correctly and thebbem of the in-line resistance will only
manifest itself in that the revs will be limitedtle correct resistance is not set, generally by
limiting the amount of revs obtained.

In the main set-up page set the number of cylindatsset the system mode at the bottom of
the page to “Advanced”. Now go to the Ignition eptpage and under “Trigger Type” select
“Motronic”. As soon as you do the “Trigger Edge”tigm will disappear as the ECU will set
the correct edge.

Please note that the number of teeth entered in treoftware by means of the ignition set-
up page should be set to reflect the number of tdethat pass the sensor in one_camshaft
revolution. For example, for a motronic wheel with60 teeth less 2 missing teeth this
entry should be 120. The number of teeth should bairectly divisible by the number of
cylinders. Further note that early versions of software sig6.89 do not support motronic
type sensors of more than 60 teeth please contatedd as it is the intention to extend the
range of support in the future.

Set the “Trigger Input” to “Internal Reluctotut only if the Motronic sensor is of the
reluctor type. If it is of the Hall effect type set*Trigger Input” to “Hall Effect”.

Set the “Trigger Gain” to suit. This number candst between 0-7. A lower number will
make it less sensitive and a higher number will englkmore sensitive. Start around 2 and
increase from there.

If using a reluctor type sensor go to the “Igniticet-up page and set the “Trigger Mode” to
“Constant”.
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Please note that if you wish to use sequential typeel injection a separate “Homé input

Is required when using the Motronic type triggers.As the home signal will not be a
Motronic type signal no in-line resistance will teguired. If the sensor delivering the home
signal is of the reluctor type it is not necesdaryeverse the polarities ie

Positive would go to the “Home” (Pin E on termirthtgarnesses) and negative would go to
negative “Home” reluctor adaptor input A (PIN C thve terminated harness).

Wiring a Hall effect type Motronic sensor.

Hall effect type sensors have 3 wires, signal, ppwed ground. Provide a power signal to
the power wire (must be switched ie no power whnignition is off but do not connect to
an accessory line as power will disappear whenghiéon key is turned), ground the ground
wire to a good grounding point, and the output wsl®uld be connected to the Haltech
“Trigger Input” (Pin B on fully terminated harnes$eNo in-line resistance is required for
Hall effect type Motronic sensors.

Hints for Setting up Motronic

The first thing required is to obtain a good RPNgnsil which can be checked by viewing on
the engine data in the Haltech software. With nel fnjectors connected or with the fuel
injectors disabled through the Haltech software gbauld get a steady 120-180 rpm signal
on cranking. Then set the “Timing Lock” to “On” amdljust the trigger angle/tooth offset
until you read the correct timing on the enginenwattiming light ie if the timing lock is set to
10 degrees then adjust until you see 10 degreesCBiiibBing. At this point set the “Timing
Lock” to “Off”, re-connect the injectors or enalitee injectors through the software and start
the engine.

Note: For sequential fuel injection the Haltecli ¥ire the INJ 1 channel as
the first to fireAFTER it has received a home signal. Therefore if youehay
firing order of 1,3,4,2 the INJ 1 channel wouldtbe correct channel to use for
the car’s Injector 3 injector and so on.

E.2.3 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 isaldchannel, it can provide this
synchronisation pulse as well as the trigger signal

The principle behind its operation is quite simgs. a magnet passes the sensor the output
state changes from high to low. The orientatiothef magnets determines the output signals
from the sensor.

There are two types of hall effect sensors avasléigm Haltech
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The S3 Hall Effect Sensor

The S3sensor which is identified byldack cable gland, operates in the following way:

As a south pole passes the sensor face the sighalth the primary (PIN C) and secondary
(PIN D) channels are switched to a low state. A®dh pole passes the sensor a low state
will only occur on the primary channel.

Note: magnets should always be mounted in a noausmaterial such as
aluminium, stainless steel or titanium.

Many installers have successfully mounted the eamth magnets in non-ferrous surrounds
such as modified aluminium and stainless steelspalhd installed the bolts into ferrous
material.

With these characteristics a direct fire can baupah the following way:

Using the sensor on the crank

After a suitable mounting location for the sensais lbeen found the engine should be
positioned at approximately 78BTDC on cylinder no.1 compression. The magnet hou

now be placed in the aluminium disk with the soptihe facing towards the sensor, making
sure the magnet is in line with the sensor wheretigine is in this position. This is now the

reference point for all the other magnets. The remalb cylinders will determine the number

of magnets required and the angle of installatidme remainder of the magnets to be fitted
will all have a north pole facing the sensor.

The adjustment of the air gap will be determinedttiy strength of the magnets used. This
should be tested once the wheel assembly has bsttled. Checking the Engine Data page
for steady RPM is usually a good indication that éirgap 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 chettkeédentify a south pole. Connecting the
multimeter between PIN D and ground, 12 volts &hdne present. When a South pole is
placed in front of the sensor this value will gdteolts.

Fitting the magnets

We insist that only Haltech rare earth magnetst (pamber REM1) be used for the purpose
of triggering the sensor. Rare earth magnets psethfrom your local electronics store may
be less expensive but they are not good enoughtedtarare earth magnets are strong with
good stability to reasonably high temperaturesahith have a long service life. Some rare
earth magnets are stronger but break down undessxe temperature, or are too brittle for
the purpose, or do not have a long service lifelitary magnets ie not rare earth types, may
not have the strength required for satisfactoggering at high speeds.
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Haltech REM1 rare earth magnets are normally Smaoxd2mm depth, although other sizes
are available upon special order.

The magnets should be fitted in non-ferrous sumlsusuch as aluminium, stainless steel or
titanium. The trigger wheel is normally made of tiesen material but various users have
reported good results when the magnets are setsuntable non-ferrous surround and the
surround is set into a ferrous material.

The magnets should be set flush with or slightlgkbfaom the surface of the trigger wheel or
surround. If set too far back the magnetic signay ime too weak. The magnets should be set
in place with a strong and durable fixing compogndh 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 adddy &afior.

WARNING:
RARE EARTH MAGNETS ARE EASILY DAMAGED AND THE
PEENING PROCESS (OR LOCATION BY GRUB SCREWS ETC)
SHOULD BE VERY CAREFULLY CARRIED OUT SO AS NOT TO
DAMAGE THE MAGNETS. IF DAMAGED THEY WILL NOT HAVE
SUFFICIENT MAGNETIC STRENGTH OR MAY FAIL
MAGNETICALLY OR PHYSICALLY AFTER A PERIOD OF TIME.

If installed correctly the magnets will have a |diig.

Note: In the following examples, for ease of refee the magnets are shown
mounted on the circumference of a wheel with thiddh Hall effect sensor
oriented to one side. If so mounted the magnetd t®be mounted with
sufficient strength to resist centrifugal force practice the magnets are often
mounted within the circumference of the wheel dredensor is mounted so

that its base is pointed towards the magnets ifeites of the wheel.
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Typical set-ups — S3
4 cylinder / 2 rotor engine

For a four cylinder 2 magnets are required in fqiatitioned exactly 180apart.

N

O
OQO
O O

O

NORTH

HINOS

Figure 1: Typical 4 cylinder/ 2 rotor application

6 Cylinder / 3 Rotor Engine

For a six cylinder 3 magnets are required in tgtakitioned exactly 120 apart.

HLNOS

Figure 2: Typical 6 cylinder/ 3 rotor application
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8 Cylinder

For an eight cylinder 4 magnets are required ial tpiositioned exactly 90apart.

NORTH

NORTH

Figure 3: Typical 8 cylinder application

Theignition set-up for theS3needs to be configured in the following way:
Trigger Edge: Rising

Trigger type: Standard
Home Edge: Falling
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The S4 Hall Effect Sensor

The S4 sensor which is identified bygaey cable gland operates in the following way:

As a south pole passes the sensor face the signtéhei 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 set-up for this sensor is similar to the S3pkthat one extra magnet is required as well
as the orientation being changed. The north polh@fmagnet is used to generate the main
trigger while a south pole is used to generaténtitae or synchronisation pulse.

Typical set-ups — S4

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 gelnsimre the trigger for cylinder No 1. The

positioning of the magnet for cylinder one is déime same way as the for the S3 making sure
the north pole is triggering the sensor at appraxaty 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 tatak three north poles are positioned exactly
120 apart while a south pole need to trigger the@ebesfore the trigger for cylinder No 1.
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NORpY

Figure 5: Typical 6 cylinder/ 3 rotor application

8 Cylinder

For an eight cylinder 5 magnets are required ial tpobsitioned exactly S0apart. A south
pole needs to trigger the sensor before the trifggezylinder No 1.

Figure 6: Typical 8 cylinder application

Theignition set-up for theS4needs 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

EV\\WW

DjELF]
clela

(@] m]
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E.3 Synchronisation Events

Synchronisation Events (Sync Events) are requibeddquential 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 Events thee missing teeth on multitooth
triggers. A Home Trigger is usually a separateg&igfrom the main trigger, but some special
trigger sensors, such as the Haltech Hall Effeas8e can generate both signals from the one
sensor.

For a direct fire system the home trigger tells BH@U that the next trigger is for coil one
(which is usually connected to cylinder one). ThelUEthen cycles through its ignition
outputs until it expects a Home trigger again.t Ifeiceives a Home it will cycle again. If it
does not receive a Home before the next triggewjlitnot output a spark until the Home is
received.

Home triggers for the E6K do not need to be acelydimed. All it does is tell the ECU that
the next main trigger is significant. Usually, gt 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). The Home trigger should not occur atghme time as any other trigger. Check
that the trigger and Home Edges are set correctly.

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 a cam angle ssor for 4 cylinder with a home trigger occurring eery
cam revolution.

141



E.4 Ignition Output

The E6K ECU has one dedicated ignition output, thet two Digital 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 egénder simultaneously (with two coils,
twin distributors and two spark plugs per cylindeged only one output channel but two
igniters (one for each coil) both connected toghme ignition output.

The ignition signals on the E6K are generated leysidime 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 directy: 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 Haltech igniter module part numberOEB is available as an optional extra.
These “intelligent” igniter modules perform currémbiting and dwell control on their own.
The back of the igniter can become extremely hefeRto Chapter 1 for details on mounting.

The Regitar equivalent part, 1G-H004, has beerdesbd found NOT to work satisfactorily
with the E6K ECU. Please do not use it.

So called “dumb” igniters (i.e. having no dwell tat) are also available from Haltech.
Standard igniters already installed on engineo#iesn dumb igniters and the E6K can control
a wide range of such igniters. Set the “Outputel'yp “Constant Charge” in the ignition set-
up page for dumb igniters.

Tailoring the Ignition Output Signal

The E6K has the flexibility to tailor the ignitioautput signals to suit different ignition
systems. The parameters that may be adjustethednund in the Ignition Set-up, area (see
sec.4.6.1). The default setting for tlgmition output, selected to suit the supplied Bosc
igniter, is a 70/30 constant duty cycle sigfhg on the falling edge.

The E6K is suited to both intelligent igniter moelsilthat perform their own dwell control
(use constant duty output) as well as “dumb” igniteddules that require dwell control (use
constant charge output)

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 sascMSD or Jacobs.
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30% 70% 30% 70% 30% 70%

Signal Output

Time

Figure E7. lllustrate constant duty against frequery

A "dumb" igniter is one that does not perform awoyt ©f dwell control, thus input signal
directly controls switchin@f the coil. A constant duty cycle signal is theong 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 (ighhievs) Since the coil charge time
remains approximately the same regardless of fregat is appropriate for the ECU to
constantly chargthe coil 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, théagel rises slightly, until a sharp rise where
the igniter current limits. Leaving the coil switzhon any longer will not increase the energy
in the coil or of the spark. See figure E8.

When the ignition firing frequency is high, therdlwot be enough time to charge the coil
completely. After firing the spark, the E6K will waor a short period, then switch the coil on
again, regaining much of the lost energy in “rirgginThis break time should normally be 1 to
1.5ms.
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Voltage
I

- —
» Break Time
Charge Time 1-1.5 ms
4-5 ms
Time

Figure EB8. lllustrates Charge Time & Break Time

Note: For safety and reliability, always use igrgtthat are internally current
limited.

The Haltech EB023 Ignition Module operates on anfigledge. This means that the spark is
fired when input trigger signal drops to 0 V. Matyt not all, OEM ignitions operate with
the same trigger logic. Most after-market igniteystems fire their spark on the rising trigger
edge (same as points). Make sure that you segfttigon 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 besdido trigger after-market ignition
systems such as MSD or Jacobs. There are sevasalnewhy it is not normally possible to
directly connect the ignition output of the E6K EQUW the trigger input of one of these
systems. The main reasons are lack of dwell comindl the signal polarity is the inverse of
the polarity required by most of these systemis. piossible to invert the ignition output of the
E6K through the Ignition Set-up [4.6.1], which makbe output 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 E6K ECU. This module serves bottadggger device and as an igniter. For a
wiring diagram, see Appendix G. The DFI module hasignition bypass input from the
ECU. This input tells the DFI module to ignore tB€U’s timing signal and fire its own spark
at 10° BTDC. This gives a more reliably timed spfmkcranking. This input is controlled by
the E6K through thé&ux. Out Function. To use the bypass, this function should be sttan
Identification toBypass See Chapter 3 [3.1]. The bypass will allow thel Di#odule to
control spark below 450 rpm

Ford Thick Film Ignition (TFI)

The Ford TFI module is fitted to distributors useith Ford’'s EEC IV engine management
computer system. The E6K ECU can connect direalyhis module, however, the TFI

module requires a trigger signal, call the SPOU3e (below), that has a 50/50 duty cycle,
which is not the standard 70/30 duty cycle of tis&ETo use the Ford TFI module you will

have to adjust the Ignition Output Duty Cycle irethgnition Set-up (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 coll Output

GND Ignition system ground

There are several versions of the Ford TFI moduletliiese notes only refer to the type IV
module. This TFI module is physically attached he 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 @#inone is shorter 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 E6K cannot be used with a signatilifeuRless the trigger point is moved. If

the trigger is modified be wary of rotor phasing€SAppendix F). The trigger edge for the
Ford TFI module is falling edge. For 8 cylinder gras the Trigger Angle is 55° and for 6

cylinder engines it is 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 distributdrubes 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 feeyakibob weights. This is a fairly
conventional set up used in many vehicles with tedeec ignition. Simply removing the
advance mechanisms and locking the plate so theantt move may not be all that is
required. The trigger edges generated by this neabdistributor will probably fall outside
the 60° to 100° BTDC window allowed by the E6K. Samng will have to be moved to
allow the trigger edges to fall within the requingthdow.

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 toray in the distributor cap. The arcing could

even be to the wrong plug lead terminal. If arciiwgsn’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 followingrg 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 centre of the rotor button with one of the plegd terminals. It does not matter which
one. This is where the rotor button has to be whenengine 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° crantkegrees. This is where the rotor button has tetmn the chopper
wheel triggers the sensor. Let's assume that igger point of the sensor is exactly in its
centre. Move the plate the sensor is mounted dhatmne 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 centre of the sensor willdrae exposed. If it is not possible to move
the sensor, it will be necessary to rotate theyéigvheel 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 outfe- 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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LI M TED WARRANTY

Rockin Pty Ltd trading as Haltech
warrants the Haltech ™pProgrammable 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. Rockin 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 ™pProgrammable 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
Rockin 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 Rockin
Pty Ltd trading as Haltech be liable for
special or consequential damages.
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WIRING DIAGRAMS
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