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I ntroduction

What is an interceptor?

Haltech has been in the aftermarket ECU businessfor over a decade offering fully
programmable replacement ECUs that completely replace an engine’ s factory ECU or
carburettor system. Haltech’ s ECUs are high quality programmable ECUs that can be setup to
run any engine at optimal tune. For many years, this has been the preferred method of achieving
congstent accurate tuning in a modified engine. In recent times however, modern car
manufacturers have been consolidating the many electronic boxes that were previoudy
independent systemsinto a single electronic box, or at least a much reduced number of
electronic boxes that have much higher control complexity. Not only have engine electronics
increased in complexity, but the modern ECU aso controls much more than just the engine,
with control now extending to automatic transmission control, instrumentation control and much
more. Although Haltech has added many advanced control features to satisfy increased
requirements, it isimpossible for Haltech to keep up with the many new features being added to
the vast models of vehicles being released each year.

Haltech continues to support these vehicles by recommending the install of full replacement
ECUsin apiggyback arrangement. Thisis achieved by leaving the stock ECU in placeto
control al functions that are not related to engine performance, and using the Haltech to control
features that affect engine performance. This approach is very effective, and alows a high
degree of engine controal to tune the engine for optimal performance. In many cases however,
the Haltech ECU is running the engine exactly the same asthe still present factory ECU except
at large throttle openings. Haltech tuners must still tune the difficult areas of light load, idle and
cold gtart that the origina ECU did so well.

Haltech recognized a need to add a product to a car that retains the factory ECU for everything
it does so well, but adds the ability to tune the factory ECU in areas where performance gains
may be made. The Haltech Interceptor is Haltech’ s response to this need.

The Haltech Interceptor is an electronic box that is designed to read and/or intercept factory
ECU signalsin order to control the factory ECU to deliver desired tuning settings. The
interceptor isfully programmable, so it can be used to adjust only the engine load/rpm areas
where the factory ECU isless than optimal initstune. Thisthen leaves the factory ECU to
continue to control the areas of the map that it does so well like cold start, idle etc.
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Why does the factory ECU need to be retuned?

All factory ECUs control the amount of fud injected into an engine, aswell asthe ignition
timing of the engine. In addition, many factory ECUs aso control features like turbo boost
pressure, variable cam timing, and many other modern engine features that affect engine
performance. Car manufacturers do not set out to deliberately detune the engine, but there are
often many requirements aside from engine performance that the tuner of the factory ECU must
meet. Most of these requirements are to the detriment of engine performance:

Emissons targets.

Durability under worst-case conditions (high ambient temps with poor car maintenance).
Minimization of warranty clams.

Need to provide lower engine performance in lower priced models.

Even if the factory ECU does tune the engine optimally for performance, it is unlikely that the
standard factory ECU will run the engine optimally if the engine receives performance
modifications.

Haltech recognizes that many performance car enthusiasts prefer to gain increased engine
performance rather than retain worst-case safety tunes. Other enthusiasts prefer to take this

further to perform mechanical engine modifications aimed at increasing engine performance and
then require the ECU to be tuned to optimize the modifications.

The Haltech interceptor is designed to offer the cheapest and most effective way of achieving
retuning of the factory ECU to meet the requirements of the modern performance car enthusiast.
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How does the Haltech I nterceptor Work?

All factory ECUswill have a sensor used to calculate engine load, and a sensor used to track
engine position.

The engine load sensor (in order of highest to lowest preference) is usualy an airflow meter
(AFM), amanifold absolute pressure (MAP) sensor, or athrottle position sensor (TPS). Some
engines may have al of these sensors, but the lower preference sensors are used for diagnostics
or transient fuel calculations, and have no effect on the calculated engine load. These sensors
usualy output 0 —5V anaogue voltage or afrequency voltage signa that the factory ECU uses
to calculate engine load. This engineload isthen used to calculate how much fudl to inject into
the engine.

Fud Control

When installing the Haltech Interceptor, the signal wire from the engine load sensor to the ECU
iscut and rewired so that the sensor signal output goes into the Haltech Interceptor. The Haltech
Interceptor then produces anew signal that is connected to the ECU input for the sensor. The
interceptor can now make changes to the load signal of the engine so that the factory ECU
thinks that the engine load is different to what it actudly is.

The factory ECU has tablesinside its memory that are used to calculate the required injection
time to achieve the desired fuel mixture at various engine load and RPM sites. By altering the
engine load signal, the interceptor can ater the position in the tables that the factory ECU is
using to calculate the injection time. Generadly it is possible to enrich the fuel mixtures by
increasing the engine load signal, and to lean the fuel mixtures by reducing the engine load
sgndl.

Inside the Haltech Interceptor is amemory that retains its data even when the interceptor is
turned off. Within thismemory isatable of percentages that are mapped against engine RPM
and engine load. The interceptor calculates the engine RPM and load, and then extrapolates a
percentage out of the table that it can apply to the input load signa to produce an output signa
altered by this percentage. The tuner of the Haltech Interceptor can tune the percentage tablesto
output an dtered signal that resultsin the factory ECU thinking the engine load is different to
the actua engine load and changing itsinjection time to achieve the desire fuel mixtureratio
across various engine load and RPM.

Ignition Control

The engine position sensor is usually a Hall effect or Reluctor type sensor that isfitted to detect
teeth, dots, or magnets on the crankshaft or camshaft of the engine. The factory ECU usesthe
signa produced by this sensor to calculate engine speed and position, and using this
information, it can generate pulses that result in a spark at the desired ignition advance angle.

When ingtalling the Haltech Interceptor, the signal wire from the engine position sensor to the
ECU is cut and rewired so tha the sensor signa output goes into the Haltech Interceptor. The
Haltech Interceptor than produces a new signa that is connected to the ECU input for the
sensor. The Haltech Interceptor can then ater the phasing of this signal to advance or delay the
signal on its output relative to the true engine position. The result of thisis that the factory ECU
thinksthe engineisin adightly atered pogtion to the actua position, and therefore it will
produce itsignition spark advance output at a sSimilarly atered position.
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The Hatech Interceptor contains another table that works in asimilar fashion to the table used
for atering the engine load sensor described above. The tuner edits thistable to provide ignition
corrections over various engine load and RPM sites. The interceptor aters the engine position
signal by the amount it extrapol ates from the table. In thisway the tuner can optimally tune the
engineto the desired ignition timing.

By intercepting the engine load and position sensors, the Haltech Interceptor can accurately
control the factory ECU to deliver the optimal ignition time and fuel mixturesfor al engine load
and RPM conditions.

In addition to fuel and ignition tuning, there may be other engine signals that can be used to ater
engine performance. The Haltech Interceptor has been designed to allow the control of many
engine components for optimal performance such as turbo boost pressure and variable cam
timing. Additionally, the Haltech Interceptor can be used to override factory protection features
like speed limiters and boost limiters.

The Haltech Interceptor is designed to work in perfect unison with the complex factory ECUs
on modern cars. It works as a package to provide control of al performance parameters, as well
as defeat unwanted protection features of the factory ECU.
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Fitting and Tuning a Haltech Inter ceptor

Fitting a Haltech I nterceptor

From the outset, the Haltech Interceptor was designed to be simple and quick to fit and tune. To
this end, Haltech has adopted an approach where all currently supported vehicle types can be
fitted and started by smply wiring the interceptor using a vehicle specific wiring diagram, and
then loading the Haltech Interceptor with a vehicle specific default map. The engine can then be
started and should run asit had previoudy, as Haltech default maps apply no corrections. The
engine is now ready for tuning.

Haltech provides a “Haltech Interceptor Software Tools” CD that contains the Haltech
Interceptor programming software aong with default maps for al currently supported vehicles.
Additiondlly, the CD contains afolder with PDF wiring diagrams for al currently supported
vehicles. The wiring diagrams can be printed from any computer with Adobe Acrobat Reader
installed and access to a printer. The use of the Haltech Interceptor programming software to
load the default map is detailed in later sections of the manual.

The complexity of the wiring varies from vehicle to vehicle, but the minimum complexity
consists of wiring to the following factory ECU loom wires:.

Spliceto +12V Power
Spliceto Signd Ground (low current, low noise)
Splice to Power Ground (high current)
Cut engine load signal and connect to each side
Cut engine position signa and connect to each side
Additionally, many vehicles have additiona signalsthat must be connected:
Cut MAP sensor signal and connect to each side (to defeat over boost fuel cut)
Cut boost control solenoid signal and connect to each side (to enable boost control)
Cut road speed signal and connect to each side (to defeat speed limiter)

For most vehicles the Haltech Interceptor can be ingtalled by cutting or splicing just 5-10 wires
of the factory ECU loom. An experienced installer should be able to install a Haltech Interceptor
and be ready to tune in 30-60 minutes.
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Tuning a Haltech Interceptor

Tuning aHaltech Interceptor is quite different to tuning a standalone ECU. Although the
theories for tuning remain the same in terms of tuning each load point for desired fuel mixture
and ignition timing, the response of the factory ECU to Haltech Interceptor changes can be quite
different. This section sets out to detail the recommended methods and potential issues that
should be considered when tuning an interceptor. This section considers basic tuning theories
and methods as assumed knowledge.

Basic Fud Tuning

The Haltech Interceptor stores correctionsin itsinternal tables as percentages. The actual
percentage change applied is a percentage of the signal level. Therefore +100% corrections will
doublethesignd level (not increaseit to the maximum), and —100% will reduce the signal level
to zero. This gives very high-resolution correction. The actual response of the factory ECU to
these correctionsis dependent on two main factors: the load sensor type and the factory ECU
maps.

MAP and TPStype load sensors will generdly give asigna leve range from the minimum

level to the maximum level a any RPM ste. An AFM signa will give the highest Sgnal at the
engines max power (high RPM) and the lowest signal at the engine minimum power (low

RPM). Theresult of thisisthat asmaller signal rangeisused at any RPM site for the range from
minimum load to maximum |load. Therefore, when applying corrections to an AFM load sensed
factory ECU, small changes (<5%) can make alarge difference to fuel mixtures. In contrast,
MAP and TPS load sensed factory ECUs often require larger percentage changes (>10%) to get
ameasurable change in the fuel mixtures.

In addition to the load sensor type affecting the sengtivity, the fuel tables within the factory
ECU can also affect the sengitivity. The actual sengitivity is dependant on the fuel mixture
variation with load of the factory ECU. Some ECUs tend to enrich the mixture quite
aggressively when the load is detected above anormal level as a safety response. Unfortunately
the results can be quite non-linear, and sometimes sometrial and error is required. Because the
Haltech Interceptor has avery high resolution of fuel control with variable load and RPM sites,
the desired fuel mixture curves can be achieved with some tuning time.

Closed Loop Mode

Most factory ECUs use closed loop control of injection times at light loads. This meansthat the
actua injection times are calculated after monitoring the exhaust mixtures with the O2 sensor.
Thisis generdly only done at light loads (cruising, idle) with a stoichiometric fuel mixture.

During closed loop mode, the factory ECU only uses the engine load sensor for the base
injection time, and it then applies corrections to this time to get the mixture to stoichiometric.
Theimpact of this on the Haltech Interceptor is that the factory ECU will tune around any fuel
corrections made whilst in closed loop mode as it attempts to get back to stoichiometric fuel
mixtures. If large corrections are made in the Haltech Interceptor fuel tables during the factory
ECU closed loop mode, the factory ECU could generate afault code if the closed loop
correctionsit must do fall outside of its normal expected range. It is recommended that fuel
corrections donein closed loop mode should only be done to bring the tune closer to
stoichiometric fuel mixtures. This may even be necessary if mechanica modifications have been
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made, resulting in the factory ECU base maps being well away from the required stoichiometric
fud mixture. Modifications that would likely cause this are: larger injectors, higher fuel
pressure, modified cams etc.

Basic Ignition Tuning

Hatech Interceptor ignition tuning is quite consistent in its response across al vehicle
applications. The unitsin the internal tables are in degrees that are then added to theignition
timing generated by the factory ECU ignition tables. It isimportant to realise that the ignition
tables are a correction, and not the actual ignition timing being run. The factory ECU should be
quite close to the desired ignition timing on an unmodified car, but performance gains can be
made if tuning for higher qudity fudls or the factory ECU tune is very conservative. If the
engineis modified, large power gains may be possible. As dways, it isimportant to monitor for
any pinging that may occur with too much ignition advance.

Unlike fuel corrections, ignition corrections can generaly be made at any load and RPM site, as
thereis no closed loop control of ignition timing. Often the factory ECU can be very
conservative at light loads, and noticeable gainsin throttle response can be achieved with
additiona ignition advance in these areas.

Knock Control

Many factory ECUs employ knock control to prevent engine damage due to pinging. Generaly
the factory ECU will monitor pinging using the knock sensor and retard ignition timing to get
rid of it. The problem with this for the Haltech Interceptor is that in the quest for more power, a
tuner may advance the ignition timing, but this may cause pinging. The factory ECU then
retards the timing to get rid of the pinging, and the result isthat the power curve becomes
incons stent and makes no more power. Haltech recommends that before applying advance, the
tuner should retard the ignition timing to see if power islog. If power islost, then the advance
can be gradually added until max power is reached. It is recommended that the tuner run the
minimum advance that achieves the performance requirements. Haltech has found on severd
cars that maximum power was achieved with ignition retarded from the factory ignition curves,
asthe factory ECU was tuned to run on the verge of knock control al the time. Therefore more
power was made by pulling the ignition advance back to alevel that would prevent knock
control operation and still make good power.

Diagnostic Scan Tools

Hatech strongly recommends the use of diagnostic scan toolsto aid in the tuning of the Haltech
Interceptor. Some of the issues mentioned above can be easily diagnosed and worked around
with knowledge of the correction factors and modes of the factory ECU. The following
parameters can be very useful whilst tuning a Haltech Interceptor:
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Fuel Mode — Often a parameter is available that indicates if the ECU isin closed loop
mode or open loop mode. Thisaidsin preventing factory ECU errors resulting from
applying inappropriate corrections whilst in closed loop mode

Long Term Fue Trim —Often factory ECUs monitor the closed loop control
corrections, and if they average away from 0%, along term fuel correction is added to
enable the closed loop to work with abase injection time that is close to correct. Thisis
to allow the system to maintain correct operation as mechanical parts wear and affect the
fuel mixtures. Sometimes mechanical modifications can change the long-term fuel
correction significantly (larger injectors), and this could cause fault conditions. If the
tuner monitorsthe long term fuel correction, they can tune to minimize thisvalue to
prevent any ECU fault conditions

Ignition Timing— This parameter is useful to give the tuner the ability to know the
actua ignition timing being run. Note that the actua ignition timing is this val ue added
to the interceptor correction value.

Knock Control Retard — This parameter indicatesif the factory ECU isretarding
ignition in response to detection of pinging. It is recommended that the tuner adjust the
tune so that pinging does not occur in normal circumstances in order to get a consistent
power curve.

There are many generic scan tools available now that support awide range of vehicles. It may
be necessary to research into the best scan tool to suit the vehiclesthat are dealt with most

commonly.

10
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Haltech Interceptor Software
“A quick guide’

Thisguide is not afull software manual. It isintended to get the tuner up and tuning quickly.
Once the basics of the software operation are known, further details can found in the online help
built into the software.

I nstallation

Toingtal the software insert the Haltech Interceptor CD into the computer. The CD should start
automatically. After agreeing to the disclaimer you will be presented with the following screen:

ovnload or software

11
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To dart the software installation click on the software tab, and thiswill present the following
screen. To start the process of ingtalling the software, select “ Run this program from its current
location” and click OK.

HALTECH INTERCEPTOR SOFTWARE

SYSTEM REQUIREMENTS:
IEM PII 300MHz, 20MHDD space with #Mb ram
Win 98SE, 2000, Me or Win XP

Click here to install the Interceptor software,

Press OPEN (not save) in File Download Dislog box.

File Download
“ouhave chosen to download a file from this location.

SETUP.EXE fram D:Aint_v1

‘Whiat wold you like to dawith this file?

= Fiur this program from its cument lacation
€ Save this program to disk

¥ | Alwaus ask before apenitag this tipe af file

aK, I Cancel Mare Info

Thiswill gart theingtall shield and the user can just follow the promptsto ingtall the software.
Once the software installation is complete the user will see the following icon on the desktop:

Haktech

£

Interceptar
Programrmer

12
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Starting the Software and going online

To dtart the software, double click on the Haltech Interceptor Programmer Icon. Thiswill
display the following screen:

E2'untitled - Interceptor v1.0 N [=] 3]
File Edit Yiew Comms Map Options Datalogging  Help

Do R85 2

RPM Load Index Fuel Cor Throtile: 0 %
00% 0.00 deg
B Cons e Load Ref: 0 Fuel Cor: 0

Ignition Caontral 20 =

Fuel Contral ﬂRPM : :g ]

- Digital Inputs - | F i M 1

i+ Analogue Inputs i g _ u e a p

Digital Qutputs o0 5 —

i Load Paints Setup - Map 1 = -0 —

Load Points Setup - Map 2 a5 —

Map Description -20 — . . . . - = - .

+ Diagnostics|Testing 0 10 20 30 40 an AN 70 80 90 100

Lo Units For setup pages Load Ref (%)

El- Maps

- Fuel Map 1 i} 10 20 20 40 &0 &5 &0 B5 70 75 20 a5 an a5 100

Ignition Map 1 7500 a 0 [} ] a 0 ] ] a a ] ] 1] a ] ]

- Boost Map 1 7000 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0

- Fuel Map 2 G500 [ [l [} [ [ [l [ [ [ 0 [ [ o 0 i 0

- Tgnition Map 2 5000 [i] 0 0 0 [i] 0 [i] 0 [i] 0 [i] 0 0 0 [i] 0

i.- Boost Map 2 £500 0 [ 0 [ 0 [ [ [ [ 0 [ [ 0 0 [ [
5000 ] o ] 1] ] o 0 1] ] a 0 1] 0 a 0 1]
4500 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
4000 ] 0 aJ ] ] 0 ] ] ] [z} ] ] 1] [z} ] ]
3500 [i] ] 0 0 [i] ] [i] 0 [i] 0 [i] 0 0 0 [i] 0
2000 a 0 [z} i} a 0 ] i} a Q ] i} a Q ] ]
2500 a 0 a ] a 0 ] ] a 1] ] ] 1] 1] ] ]
2000 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
4500 ] 1} aQ ] ] 1} i} ] ] [z} i} ] [u] [z} i} ]
1000 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
500 ] 0 0 i} ] 0 0 i} ] a 0 i} 1] a 0 a

] 0.0 0 ad ] a 0 ] ] a [z} ] ] 1] [z} ] ]
Ready \Interceptor Offling o [ 2

To bring the Haltech Interceptor online the user must first ensure the interceptor has power and
the communications cable is connected. Once these two have been checked the user can click on
the communi cations cable icon on the tool bar at the top of the screen:

d
When thisis clicked the map in the Haltech Interceptor istransferred to the front end. The status
of thisis outlined in the status bar at the bottom of the screen:

|Ma|:| loading 59%:complete

Once the map load is complete the message on the Status bar will show "Interceptor
Connected". If there is a communications disruption the Status bar will display "Interceptor
Disconnected".

13
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The front-end software uses Com Port1 as the default communications port. Should there be a
need to select another com port, for example if the computer has no RS232 port and avirtual
USB RS232 port isbeing used, then the user can select the desired Com Port in the
Comms->Comms Setup menu. This needs to be done when the Haltech Interceptor is offline.

If the user needs to reset the Haltech Interceptor, for example after a setup change, the user can
select Comms>Reset ECU. The user will be prompted about the progress of the reset of the
interceptor in the status bar. Once compl ete the status bar will display "Interceptor Connected”
and the changes will be applied. Should the user need any further guidance then the user should
press F1 or seect help from the menu.

14
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Saving and Loading files

To load information into the interceptor the user has two options. Firstly the user can select
File->Open to load afile of their choice in familiar windows manner. Thiswill load anew file
but prevent accidental overwriting of the same map file name. If the user desiresto reload the
samefile they can forcethis by sdecting File->Load File

The second option isto Tab to the Setup menu tree on the lower |eft side of the screen and select
the load default map option. This option is recommended to |oad a default map when first
starting acar. This presents the following dialog:

X
Cancel |
[

Drefault map |

Ford B& =RE Turbo map
Faord BA =RE map
Holden Commodore GEMIIWE

The user can select the map appropriate for their vehicle, and then click on the OK button.

To savefilesthe user can use the File-> Save menu to save over top of the current file name, or
File->Save Asmenu to save the file to adifferent name.

15
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Tuning and Navigating through the Front end

The interceptor program has been designed so that the user can navigate using only the
keyboard. To navigate between the setup view and tuning view windows, the user can press the
Tab key.

To navigate through the setup menu the user can press the up and down arrow keys. Once the
user getsto the desired item, the enter key is pressed to sdlect that item. Thiswill display the
corresponding setup dialog box. For the setup pages that contain multiple tabbed pages the user
presses Ctrl — Tab to cycle through the pages. To apply any setup pages the user can press Enter
or click OK.

To adjust the fuel, ignition and boost maps the user can press“F” to jump to the fuel map, “I”
to jump to the ignition map, or “B” to jump to the boost map. Thiswill shift the focus to the text
view in the bottom right corner of the screen.

Once in tuning mode the user has severa options for adjusting the maps. To change asingle cell
a atime the user smply uses the arrow keysto go to the desired cell, and typesin the desired
number. To select multiple values the user presses the Ctrl key and the up and down arrowsto
increase the selected cell range. To change these valuesto adesired vaue the user pressesthe V
key and this changes all selected valuesto the entered value. A summary of the keystrokesis
shown below:

Key Function
Ctrl - C Copy selected values
Ctrl -V Paste copied vaues
Up arrow key Move sdlected vaue up the RPM range

Down arrow key

Move the sdlected vaue down the RPM range

Right arrow key

Move the selected value up through the load index range.

Left arrow key

Move the selected vaue down through the load index range.

Ctrl - Up arrow key

Increases the no of sdected points up the RPM range.

Cirl - Down arrow key

Increases the no of selected points down the RPM range.

Ctrl - Right arrow key

Increases the no of selected points up through the load range.

Ctrl - Left arrow key

Increases the no of selected points

L

Linearise the selected values

Space bar Take selected values to the current engine position

Ctrl - Space bar This centers the selected vaues to one point.

Vv This alows the user to enter a specified vaue for the selected
values

Enter This applies the changes

T This turns the trace function on and off

16
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Wiring Diagram

17



