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Challenger4 Software Tuning Pack

All the data and information to be found in these documents are subject to modifications without notice.

No part of the documents may be reproduced or transferred, whatever the reason or the means used, whether mechanical or electronic,
without prior authorisation from Skynam.

Skynam’s general sales conditions are fully applicable.

WINDOWS is a Microsoft Corporation registered trademark

The WINDOWS logo is a™ Microsoft Corporation trade mark.

Software licence
The Winjall software as well as its extensions are protected by copyright. When installing the software, you are accepting the licence
registration conditions.

Licence registration

Skynam grants the buyer the sole, exclusive and non transferable licence right to use the software on one personal computer. Copying the
software or any other form of reproduction whatsoever, either partly or totally, as well as mixing or linking it to other products, is forbidden.
The buyer is entitled to make one single copy as a matter of safety precaution.

Skynam reserves the right to modify or improve the software without notice or to replace it by a new development. Skynam does not have to
inform the buyer about modifications or improvements or to supply them. No legal obligation for quality has been given. Skynam cannot be
liable for any damage due to improper use of the software, unless this particular damage is due to some deliberate action or negligence on
Skynam’s part or their employees’.

Skynam won’t accept any responsibility about subsequent damage, whether direct or indirect or due to the use of the software.
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THE WINJALL PROGRAMME

The tuning pack for Challenger4 ECUs is supplied together with the Winjall programme. It is subject
to the same regulations for use and the same licence.

The Winjall programme requires a user's licence. The full licence comprises a licence file and a
hardware key (dongle).

To make access to Challenger4 ECUs easier, this pack contains a licence made of one single file,
without a dongle.

This licence gives you access to the main tuning functions for Challenger4 ECUs.

However, to get access to all the functions, you need a full licence from the Skynam company.
Though it is possible to make copies of the Winjall software distributed in this pack, you have to

comply with the regulations for use and the licence you have accepted when installing it on your
computer.

Note : All the Tunewares supplied by SKYNAM are only a basis for tuning and have to be
specifically adjusted by the user for the engines on which the ECUs are installed.
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TUNING PACK DOCUMENTATION

This Version 1.32 documentation as well as the following ones have been specifically upgraded for
the Tuneware Challenger4 versions distributed from September 24th ,2007, including:

- RPM throttle : version 6.10

- Turbo : version 6.10

- TurBang : version 6.10

- Vacum : version 6.10

It contains the major improvements for these versions compared to previous ones; some of the
functions that are presented in this user’s manual can't be found or are different from previous
Versions:
NOTABLY:

- Reinforcement of the data security of ECUs, Tunewares and Winjall

- Fault strategies on sensors errors can be defined (see 'Sensors fault strategies advanced tuning'),

- Improvement of Lambda sensor default detection

- Improvement of sensors faults diagnostic display

- Fast access to altimetric correction of injection time with a tuning coefficient

- Tuning of RPM limiter hysteresis

- Tuning of 'Move On' on intake pressure/RPM versions

WARNING:

These Tuneware versions only work with the Winjall V3.00 version or a later one, which also requires
a XP, NT2000 or any later version of the Windows operating system of the Microsoft Corporation.
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TUNING PACK CONSTITUTION

) WARNING:

The CHALLENGER4 ECUs are meant for racing cars, boats or bikes and not for any other purpose.
Consequently, the programmes to be found in this pack are for racing use only and are not meant to
match the emissions standards required for standard or road cars.

Remember it mustn’t be used on open roads, as it does not comply with road regulations.

II) PACK CONTENT

The tuning pack is composed of
- the standard Tunewares corresponding to the needs of most racing cars
- the pre-set maps of all types for starting the engine quickly and easily.

The Tunewares are divided into 4 categories:
- throttle/RPM engines
- pressure/RPM atmospheric engines
- standard turbo charged engines
- turbo engines with after-burning (bang-bang)

Open Tuneware GENERIC MACHINE 2%

Regarder dans : Iui‘lChaM j &= £k B
Throttle
‘)' TurBang
Turbo
Mes documents Vacum

Settings are divided into 2 categories :
- Initialisations and calibrations are accessible via pop-up menus generated by right-clicking on
the state of the machine system.

& winjall
File Preferences Help

=-[*] WININET (USBCAN)
=[] GENERIC MACHINE

Diagnostic management 4

i Machine configuration display *
- [7] Actuators Machine initialisation settings  * RPM sensor type
& [7] Engine mi Machine calibration settings 4 Phase sensor type
& [#]1gnition advance Top Dead Center Reference
& [#] Injection time Fiying weel and ignition type setting
=-[#] Engine start RPM counter setting
& [#] Accelerating pump Ignition coil load time tuning
- [#] Richness Injection rails setting
Auxilary outputs setting

- The data, maps, tables and variables, are accessible via the pages displayed by the tree
functions of the Tuneware.
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=-[*] WININET (USBCAN)
=[] GENERIC MACHINE

- [#] Connection not possib
7-[¢] Sensors

=[] Actuators

7 [#] Engine mesuremen
=[] Ignition advance

- [#] Injection time

7-[¥] Engine start

- [#] Accelerating pump

7-[¥] Richness

3

A1 prannrtinnnale slar

O e O O O e OO e OO e OO e OO

The maps are divided into 3 main categories
- Actuators: they contain specific settings for ignition coils, injector correction, motorised
throttles and proportional solenoid valves.
- Sensors: they contain specific settings for temperature, pressure, Lambda, air flow meter, ...
Sensors.
- Tuning: it contains the standard settings for all the calculations functions, temperature
enrichment, start-up, advance corrections, etc.

Depending on the characteristics of your engine, you have to opt for a particular Tuneware and modify
the settings to adjust it perfectly.

III) NAMING THE TUNEWARES :

Tunewares supplied by Skynam follow standard file names:

Example :
Turbo MoThr _SeqGear.Chal4#610.(Chal4#600). WnjTwr

1) The first part of the file name refers to the application for which the Tuneware has been made. In
this particular case:
Turbo_MoThr_SeqGear.

- Turbo refers to turbo compressed (supercharged) engine application

- MoThr is the abbreviation for Motorised Throttle.

- SeqGear is the abbreviation for Sequential Gearbox.

2) The second part of the file name refers to the ECU for which the Tuneware has been made, as well
as the version of the application programme. In this particular case:
Chal4#610

- 6.10 version of the application programme for Challenger4

3) The third part of the file name (between brackets) refers to the ECU system and its version. In this
particular case:
(Chal4#600)

- 6.00 version of the system for Challenger4.

IV) MODIFYING TUNEWARE FILE NAMES :

We advise you never to modify an original Tuneware or change its file name. Your PC operating
system controls their presence and their integrity. It might 'repair' the original Tuneware if you have
changed its content without changing its file name and you would lose all your settings.
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When bringing your own settings into a Tuneware, you have to change its file name systematically
when saving and, if possible, create your own directories for filing your settings.

When changing the name of a Tuneware you have modified, you have to add a part of the file name in
front of the original Tuneware. For example, for M. Jacky Y’s engine, on the Petit-Vu Formula, give
the following file name:

PetitVu_JackyY.Turbo MoThr _SeqGear.Chal4#610.(Chal4#600). WnjTwr

You may add a version subscript and/or an update time, like this:

PetitVu_JackyY#1.27-10-2007.Turbo_MoThr_SeqGear.Chal4#610.(Chal4#600). WnjTwr
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RPM THROTTLE TUNEWARES

These types of calculations are often used for performing atmospheric engines with overlapped
camshafts or multi-throttle.

A collector pressure sensor cannot determine the engine load, so we use the throttle opening angle in
correlation to RPM for determining the engine load.

Such adjustments are slightly less stable thanks to throttle and throttle stops clearance, more
particularly at tick-over. We strongly advise you to keep an eye on the condition and the tuning of the
throttle potentiometer.

There are four such Tunewares: the only differences being additional engine equipment:

D) Throt.Chal4 : STANDARD MECHANICAL THROTTLE:

This Tuneware can manage a mechanical throttle engine with standard gearbox. The four auxiliary
command outputs are available, so you can configure low RPM, temperature relay, vanos, constant
mass or constant +15.

II) Throt SeqGear.Chal4 : MECHANICAL THROTTLE WITH SEQUENTIAL GEARBOX:

This Tuneware can manage a mechanical throttle engine with sequential gearbox. The four auxiliary
command outputs are available and can be configured in low RPM, temperature relay, vanos, constant
mass or constant +15.

IID) Throt MoThr : MOTORISED THROTTLE WITHOUT SEQUENTIAL GEARBOX:

This Tuneware can manage a motorised throttle engine with standard gearbox. It uses two auxiliary
outputs for monitoring the throttle engine and leaves two other ones available for configuring in RPM
relay, temperature relay, vanos, constant mass or constant + 15.

IV) Throt MoThr SeqGear : MOTORISED THROTTLE WITH SEQUENTIAL GEARBOX:

This Tuneware can manage a motorised throttle engine with sequential gearbox. It uses two auxiliary
outputs for monitoring the throttle engine and leaves two other ones available for configuring in RPM
relay, temperature relay, vanos, constant mass or constant +15.

As Challenger4 only has one auxiliary potentiometer input, this input is used for the pedal and not for

the gearbox. Consequently, Challenger4 doesn’t know which gear is engaged : you may have only one
single ignition cut-off time for all the gears.

Page 7/55 Challenger 4 Tuning Pack



ATMOSPHERIC RPM PRESSURE TUNEWARES

See recommendations about RPM pressure tuning.

Such calculations are generally used for engines of average performance and camshafts that are not
much overlapped (“just a little crossed”)

A collector pressure sensor can determine the engine load in correlation with RPM.

Settings are stable and well adapted to bajas engines or long racing sessions.

There are six of them, the only differences being additional engine equipment:

D) Vacuum : STANDARD MECHANICAL THROTTLE:

This Tuneware can manage a mechanical throttle engine with standard gearbox, leaving the four
auxiliary command outputs available for configuring in low RPM, temperature relay, vanos, constant
mass and constant + 15.

II) Vacuum_SeqGear : MECHANICAL THROTTLE WITH SEQUENTIAL GEARBOX:

This Tuneware can manage a mechanical throttle engine with sequential gearbox. It leaves the four
auxiliary command outlets available for configuring in RPM relay, temperature relay, vanos, constant
mass or constant + 15.

IID) Vacuum MoThr : MOTORISED THROTTLE WITHOUT SEQUENTIAL GEARBOX:

This Tuneware can manage a motorised throttle engine with standard gearbox. It uses two auxiliary
outputs for monitoring the throttle engine and leaves two other ones available for configuring in RPM
relay, temperature relay, vanos, constant mass or constant +15.

IV) Vacuum MoThr SeqGear : MOTORISED THROTTLE WITH SEQUENTIAL
GEARBOX:

This Tuneware can manage an motorised throttle engine with sequential gearbox. It uses two auxiliary
outputs for monitoring the throttle engine and leaves two other ones available for configuring in RPM
relay, temperature relay, vanos, constant mass or constant +15.

As Challenger4 only has one auxiliary potentiometer input, this input is used for the pedal.
Consequently, Challenger4 does not know which gear is engaged : you may have only one single
ignition cut-off time for all the gears.

V) Vacuum EvPrp : MECHANICAL THROTTLE WITH STANDARD GEARBOX AND
PROPORTIONAL SOLENOID VALVE:

This Tuneware can manage a mechanical throttle engine with standard gearbox and a proportional
solenoid valve of the tick-over solenoid valve type. It uses two auxiliary outputs for monitoring the
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proportional solenoid valve and leaves two other ones available for configuring in RPM relay,
temperature relay, vanos, constant mass and constant + 15.

V1) Vacuum EvPrp SeqGear : MECHANICAL THROTTLE WITH SEQUENTIAL
GEARBOX AND PROPORTIONAL SOLENOID VALVE:

This Tuneware can manage a mechanical throttle engine with sequential gearbox and a proportional
solenoid valve of the tick-over solenoid valve type. It uses two auxiliary outputs for monitoring the
proportional solenoid valve and leaves two other ones available for configuring the RPM relay,
temperature relay, vanos constant mass or constant +15.

As Challenger4 only has one auxiliary potentiometer input, this input is used for the pedal and not for

the gearbox. Consequently, Challenger4 does not know which gear has been engaged : you may have
only one single ignition cut-off time for all the gears.

Page 9/55 Challenger 4 Tuning Pack



TURBO RPM PRESSURE TUNEWARES WITHOUT BANG BANG

See recommendations about RPM pressure tuning.

There are six of them, the differences being additional engine equipment:

I) Turbo : STANDARD MECHANICAL THROTTLE:

This Tuneware can manage a mechanical throttle engine with standard gearbox. It uses one output for
managing the leak command monitoring turbo pressure and leaves the three other ones available for
RPM relay, temperature relay, vanos, constant mass and constant + 15.

II) Turbo SeqGear : MECHANICAL THROTTLE WITH SEQUENTIAL GEARBOX:

This Tuneware can manage a mechanical throttle engine with a sequential gearbox. It uses one output
for managing the leak command monitoring the turbo pressure and leaves the three other ones
available for configuring RPM relay, temperature relay, vanos, constant mass or constant +15.

III) Turbo MoThr : MOTORISED THORTTLE WITHOUT SEQUENTIAL GEARBOX:

This Tuneware can manage a motorised throttle engine with standard gearbox. It uses two auxiliary
outputs for monitoring the throttle engine, another one for managing the leak command monitoring the
turbo pressure and leaves the last one available for configuring in RPM relay, temperature relay,
vanos, constant mass or constant + 15.

IV) Turbo_MoThr SeqGear : MOTORISED THROTTLE WITH SEQUENTIAL GEARBOX:

This Tuneware can manage a motorised throttle engine with sequential gearbox. It uses two auxiliary
outputs for monitoring the throttle engine, another one for managing the leak command monitoring
turbo pressure and leaves the last one available for configuring in RPM relay, temperature relay,
vanos, constant mass or constant +15.

As Challenger4 only has one auxiliary potentiometer input, this input is used for the pedal.
Consequently, Challenger4 does not know which gear is engaged : you may have only one single
ignition cut-off time for all the gears.

V) Turbo EvPrp : MECHANICAL THROTTLE WITHOUT SEQUENTIAL GEARBOX
WITH PROPORTIONAL SOLENOID VALVE:

This Tuneware can manage a mechanical throttle engine with standard gearbox and a proportional
solenoid valve of the tick-over solenoid valve. It uses two auxiliary outputs for monitoring the
proportional solenoid valve and another one to manage the leak command monitoring the turbo
pressure and leaves the last one available for configuring in RPM relay, temperature relay, vanos,
constant mass or constant + 15.
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V1) Turbo EvPrp SeqGear : MECHANICAL THROTTLE WITH SEQUENTIAL GEARBOX
AND PROPORTIONAL SOLENOID VALVE:

This Tuneware can manage a mechanical throttle engine with sequential gearbox and a proportional
solenoid valve of the tick-over solenoid valve type. It uses two auxiliary outputs for monitoring the
proportional solenoid valve, another one to manage the leak command for monitoring turbo pressure
and leaves the last one available for configuring in RPM relay, temperature relay, vanos, constant
mass or constant +15.

As Challenger4 only has one auxiliary potentiometer input, this input is used for the pedal and not for

the gearbox. Consequently, Challenger4 does not know which gear is engaged : you may have only
one same ignition cut-off time for all the gears.
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TURBO RPM PRESSURE TUNEWARES WITH BANG BANG

See RPM pressure and bang-bang tuning recommendations.

There are six Tunewares suitable for bang-bang turbo, the differences being the additional engine
equipment:

I) Turbang : STANDARD MECHANICAL THROTTLE:

This Tuneware can manage a mechanical throttle engine with standard gearbox. It uses one output to
manage the leak command monitoring turbo pressure and leaves the three other ones available for
configuring in RPM relay, temperature relay, vanos, constant mass or constant +15.

II) Turbang SeqGear : MECHANICAL THROTTLE WITH SEQUENTIAL GEARBOX:

This Tuneware can manage a mechanical throttle engine with sequential gearbox. It uses one auxiliary
output to manage the leak command monitoring turbo pressure and leaves the three other ones
available for configuring in RPM relay, temperature relay, vanos, constant mass or constant +15.

III) Turbang MoThr : MOTORISED THROTTLE WITHOUT SEQUENTIAL GEARBOX:

This Tuneware can manage a motorised throttle engine with standard gearbox. It uses two auxiliary
outputs for monitoring the throttle engine , another one to manage the leak command for turbo
pressure and leaves the last one for configuring in RPM relay, temperature relay, vanos, constant mass
or constant + 15.

IV) Turbang MoThr SeqGear : MOTORISED THROTTLE WITH SEOUENTIAL
GEARBOX:

This Tuneware can manage a motorised throttle engine with standard gearbox. It uses two auxiliary
outputs for monitoring the throttle engine, another one to manage the leak command for monitoring
turbo pressure and leaves the last one available for configuring in RPM relay, temperature relay,
vanos, constant mass or constant + 15.

As Challenger4 only has one auxiliary potentiometer input, this input is used for the pedal.
Consequently, Challenger4 does not which gear is engaged. You may have a single same ignition cut-
off time for all the gears.

Y) Turbang EvPrp : MECHANICAL THROTTLE WITHOUT SEQUENTIAL BOX WITH
PROPORTIONAL SOLENOID VALVE:

This Tuneware can manage a mechanical throttle engine with standard gearbox and a proportional
solenoid valve of the tick-over solenoid valve type. It uses two auxiliary outputs for monitoring the
proportional solenoid valve, another one to manage the leak command monitoring turbo pressure and
leaves the last one available for configuring in RPM relay, temperature relay, vanos, constant mass or
constant +15.
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VI) Turbang EvPrp SeqGear : MECHANICAL THROTTLE WITH SEQUENTIAL
GEARBOX AND PROPORTIONAL SOLENOID VALVE:

This Tuneware can manage a mechanical throttle engine with a sequential gearbox and a proportional
solenoid valve of the tick-over solenoid valve type. It uses two auxiliary outputs for monitoring the
proportional solenoid valve, another one to manage the leak command monitoring turbo pressure and
leaves the last one available for configuring RPM relay, temperature relay, vanos, constant mass or
constant +15.

As Challenger4 only has one auxiliary potentiometer input, this input is used for the pedal and not for
the gearbox. Consequently, Challenger4 does not know which gear is engaged. You may have one
same ignition cut-off time for all the gears.

Page 13/55 Challenger 4 Tuning Pack



REMINDER :
THE FUNCTIONS
IN THE MACHINE MENU

All these functions are generated from the pop-up menus you can get to by right-clicking on the name
of the machine (machine menu).
If you need additional details, refer to the Winjall instruction user’s manual.

& winjall
File Preferences Help
= [Z]WININET (USBCAN)
- [¥] GENERIC MACHINE
H e 1
= [Z] COMMANDERA4:0™ i ol i
- [#]Nominal workin Machine update
= [#] TurBang.Cmd4
Possessor management

[#] sensors T cion I
& [7] Actuators ransmission
E— 1

- v v v

) ECU CHARACTERISTICS:

This gives you the main characteristics of the machine :

- its name with serial number

- its possessor

- the type of software it contains

- the system and application versions as well as additional information.
This function is the one to be used when you connect to an ECU that you do not know: it indicates
what kind of Tuneware is loaded inside and its version.
Knowing that, you can choose the right tuneware to access to its tunings.
The indicated possessor also tells you if the ECU tunings are private or public: if the possessor is
'SKYNAM!, the ECU is not locked. If it is any else, it is locked.
This function also gives you the type and serial number of the ECU: each Skynam ECU has its own
serial number that allows Skynam to follow its life. When manufacturing, each ECU has its own file
with manufacturing tests results, and if this ECU needs to be repaired, this will also be reported in its
file.

II) MACHINE UPDATE :

You can load the Tunewares in a machine for upgrading or recycling for a different use. Execute the
update with the Tuneware corresponding to the particular use you want to make of the ECU.

III) POSSESSOR MANAGEMENT :

You can decide to possess (lock) a machine to stop other users getting access to its settings.
You can also release possession (unlock) if you are the possessor (See Winjall User’s manual).

IV) TRANSMISSION ID :

You can give the machine a Winjnet network address when it has to be inserted into a WinjNet
machine network, for example with a Skynam CAN-BUS network, allowing to let communicate many
ECUs with different functionalities in the same vehicle.
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REMINDER :
THE FUNCTIONS
OF THE SYSTEM MENU

All these functions are generated from the pop-up menus you can get to by right-clicking on the state
of the machine system (system menu) — the first line under the name of the machine.

& winjall
File Preferences Help

=-[*] WININET (USBCAN)
=[] GENERIC MACHINE

E‘.. rBang_EvPr  Diagnostic management
Machine configuration display

- Actuators Machine initialisation settings

#-[v]Engine mes  Machine calibration settings

. A1 TAnitinn advsAre

- v v v

As they are the installation functions of the ECU on the engine, they all have to be used for
configuring the ECU entirely.

I) DIAGNOSTIC MANAGEMENT :

You have access to the machine diagnostic with several sub-functions :

A) ERASE SYSTEM BREAKDOWNS

The system breakdowns are given by the state of the system. These are:
- Reset watch dog error (simple, repeated, past) : the machines are fitted with a watch dog that
re-launches it in case of irrecoverable error. When this problem occurs, it is noted and announced
as state of the system.
- +30 absent error : the machines are fitted with permanent power supply in addition to power
supply after contact. If the permanent power supply disappears, the problem is noted and
announced as state of the system.
- Other specific machine breakdowns.

B) ERASE FUNCTIONAL BREAKDOWN

Functional breakdowns are failures spotted by the application programme. For example : 'RPM failure'
or 'Intake pressure failure'. This function resets all the errors of that type. Next, it displays the
diagnostic.

C) DISPLAYING FUNCTIONAL FAILURES
You can go through all the functional failures spotted since the last erase.

Machine function diagnostic | Value | State
Diagnostic machine function GENERAL

Breakdowns diagnostic |
Application data general diagnostic

Some functions have memorized errors
Some functions are at the moment invalid

The first page displays a summary of all the diagnosed breakdowns/failures.
If you want to go through the application functions one by one, use the [+] keys to move forward and
the [-] to move backward.

Example :
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Machine function diagnostic | Value | State

Diagnostic machine function DIAG 002

Breakdowns diagnostic |

Intake pressure (bars)
Intermittent blackout
Present functionment wvalid

II) MACHINE CONFIGURATION DISPLAY :

Gives a global visualisation of the machine

'E-[#] GENERIC MACHINE |

Wm

Diagnostic management v
Machine configuration display * Engine informations
Machine initialisation setings  *  Tuning informations

Machine calibration settings P

ENGINE INFORMATION
Displays a summary of engine settings

Machine configuration GENERIC MACHINE

—Engine configuration

Cylinders # 4

Flywheel type 60 - 2 teeth

Top Dead Center advance 0.00¢°

Minimum RPM for synchronisation lost test 0

RPM sensor Inductive

Phase sensor Inductive

Ignition type Lost spark

Load calculation Intake pressure / RPM

Turbo charged without bang-bang

Rev-counter pulses by engine round 2

Auxiliairy output 1 Always to ground
Auxiliairy output 2 Always to ground
Auxiliairy output 3 Always to ground
Auxiliairy output 4 Turbo electrovalve
<

TUNING INFORMATION

Displays a summary of the names and comments about maps and variables.
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Tuning configuration GENERIC MACHINE il

Tuning datas |
Type | Name | Comment Al
Map Absolute atmospheric pressure convers... | Delfi_GEN3.1b0.Prs_mBar
Map Engine water temperature conversion (... Bosch_0280130026.TempCtn
Map Intake air temperature conversion (°C) Bosch_0281002421.TempCtn
Map LAMBDA conversion Bosch_0-1v.Lambda b

If you have loaded, like strongly recommended, the sensor conversion and the standard maps at the
same time as the file name as data comments ( 'Read data file with comments' function, see Winjall
user’s manual), and if you give some comments to the maps you are tuning yourself, you’ll know at
once what your engine tuning is made of, as shown in the example below.

Instead of

Tuning configuration GENERIC MACHINE il

—Tuning datas
Type | Name | Comment e
Map Intake throttle position conversion 0-5 volts throttle sensor tension conversion into angle, set by throttle calibration funct
Map Absolute pressure conversion (bars) 0-5 volts pressure sensor tension conversion into absolute pressure value
Map Engine water temperature conversion (...  0-5 volts NTC sensor tension conversion into C°
Map Intake air temperature conversion (°C) 0-5 volts NTC sensor tension conversion into C°
Map LAMBDA conversion 0-5 volts Lambda sensor tension conversion into richness value
Map RMP module average calculation Number of engine rounds to calculate RPM average
Map Intake pressure module average calcul...  Number of engine rounds to calculate vacum average
Map Coil load calculation Ignition coil load angle (dwell) calculation
Map Ignition advance calculation Ignition angle advance calculation in crankshaft degrees
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MACHINE INITIALIZATION

You can configure the following permanent engine functions:

=8 IWINJNET (USBCAN)
=k !GENERIC MACHINE

: . Dlagnost»c management v
- r¢  Machine configuration display *
ct Engine R senor ype
#-[#]Enginer  Machine calibration settings 4 Phase sensor type
- [#] Ignition advance Auxiliairy 1 RPM sensor type
- [#] Injection time Auxilairy 2 RPM sensor type
- [#] Injection rails Top Dead Center Reference
- |v] Engine start Engine management configuration
&[] Accelerating pump RPM counter setting
& [v] Richness Ignition coil load time tuning
&[] Proportionnale elect

D TYPE OF RPM SENSOR :

Allows configuring the type of the RPM sensor in Hall effect or inductive.
WARNING :
Since Challenger4 system version V500, the ECU does not work the same with inductive and Hall
Sensors:

- With an inductive sensor, it looks at the falling edges of the teeth

- With an Hall effect sensor, it looks at the rising edges of the teeth
THE RESULT OF THIS IS A TUNING MODIFICATION OF TOP DEAD CENTER MARK IF YOU USE AN HALL
EFFECT SENSOR.
More, if you upgrade Top Dead Center Reference from a Tuneware with a system version older
than V500, and if you use an Hall effect RPM or phase sensor, you absolutely have to verify and
certainly tune again your Top Dead Center Reference to avoid engine breaking, EVEN IF THE
ENGINE WAS ALREADY RUNNING WITH AN HALL EFFECT SENSOR WITHIN THE OLD VERSION.

II) TYPE OF PHASE SENSOR:

Allows configuring the type of the phase sensor in Hall effect or inductive (note that the phase sensor
is only used for flywheels with regular teeth).

WARNING :

Like with the RPM sensor, the phase sensor does not look at the same teeth edge between inductive
and Hall sensors.

III) REFERENCE TOP DEAD CENTRE MARK:

Allows configuring the angle between the flywheel mark and the actual top dead centre of the engine,
so that the advance map can display actual advances.
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Top Dead Center Reference tuning GENERIC MACHI il

— Fixed ignition advance setting

I + Dﬂ To tune Top Dead Center Reference, set a fixed ignition advance value

—TDCR setting in degrees and fraction

o= |

Degrees and degree fraction

If you set your TDCM in real time with a stroboscopic lamp, we advise you to set the ignition advance
on a precise value in the field 'Fixed ignition advance setting'.

Why so? The ignition advance given by advance map is modified by numerous other maps, so it can’t
show the actual advance given by the engine.

In this particular case, we can guarantee the fixed advance is the one the ECU uses.

You only need to set your TDCM so that the lamp shows the set value.

WARNING :
Since Challenger4 system version V500, the ECU does not work the same with inductive and Hall
Sensors:

- With an inductive sensor, it looks at the falling edges of the teeth

- With an Hall effect sensor, it looks at the rising edges of the teeth
THE RESULT OF THIS IS A TUNING MODIFICATION OF TOP DEAD CENTER MARK IF YOU USE AN HALL
EFFECT SENSOR.
More, if you upgrade Top Dead Center Reference from a Tuneware with a system version older
than V500, and if you use an Hall effect RPM or phase sensor, you absolutely have to verify and
certainly tune again your Top Dead Center Reference to avoid engine breaking, EVEN IF THE
ENGINE WAS ALREADY RUNNING WITH AN HALL EFFECT SENSOR WITHIN THE OLD VERSION.

IV) FLYWHEEL AND ADVANCE TYPE CONFIGURATION :

Allows configuring the flywheel in
- regular teeth
- 2 consecutive missing teeth
- 1 missing tooth
- 1 additional tooth
as well as the actual number of teeth of the flywheel, so as to adjust the ECU to most engines.
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Engine flywheel configuration GENERIC MACHINE il

—Engine setting

04 - IEngine cylindres #

( All the same teeth, with cameshaft phase sensor
(~ One missing tooth

(@ Two missing teeth

(" One extra tooth

[s8 =] actual total teeth #

— Ignition setting
(" Distributed
(® Lost spark

— Synchronisation setting

I 0 IMinimum RPM for synchronisation lost test (0 - 65535)

ENGINE CONFIGURATION
Also allows to choose the number of engine cylinders (4, 6, 8 or 12) and the ignition type (gemostatic
— lost spark -, distributed or double distributor)

The flywheel mark allows the ECU to recognize the engine round beginning.
Whether with a Hall effect flywheel sensor or inductive, the ECU only looks at teeth falling edges.
Although with a Hall effect sensor, the best of the two edges is the rising edge, the falling edge is also
used for compatibility reasons.
Regular teeth: The flywheel mark is the first tooth following the camshaft mark. There must
absolutely be a valid camshaft mark, exempt from ignition parasites. This kind of mark is the less
reliable and should be used only at last resort.
Two missing teeth: On the regular teeth of the flywheel, two consecutive teeth are suppressed. The
mark is the first tooth valid edge (falling with inductive sensor or rising with Hall sensor) that follows
the long tooth (the missing teeth).
One missing tooth: On the regular teeth of the flywheel, one tooth is suppressed. The mark is the first
tooth valid edge that follows the long tooth (the missing tooth).
One extra tooth: The large teeth and the short teeth have the same 'hump'. It is the hole of the large
teeth that is three times longer than the short teeth one. This is the same thing than making all short
teeth on the flywheel, then to remove one tooth every two teeth, except at the end, you let three
consecutive short teeth. The mark is the SECOND large tooth that follows the short teeth.
EXEMPLE FOR 12 TEETH+ 1 :
All the short teeth :

1 O O N O O O

After removing :

. a___@___@a___@___@___@___@___@B___@B___@B___@B_8B_0_

IGNITION CONFIGURATION
Allows to choose the ignition type : gemostatic, lost spark , distributed or double distributor (shifted
for V12)

SYNCHRONISATION CONFIGURATION

A test of lost of synchronisation is done by the ECU at the end of every engine round, allowing to
control that the flywheel is correctly read.

If a tooth as been missed or if too much teeth have been seen (big glitches), or if the RPM is too much
disturbed, ignition and injection are stopped and the flywheel mark search is beginning again.

Give the RPM below which the flywheel synchronisation lost test will not be done.

This RPM is normally 0, and the synchronisation test is done as soon as the engine is running.
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For some engines with a very light flywheel or with few cylinders, it is better to not run this test at a
higher RPM because the engine does not run regularly enough at low RPM, preventing the ECU to
start the engine."

V) REV-COUNTER CONFIGURATION

Allows configuring the number of rev-counter signal pulses given by the ECU per engine revolution.

V1) CONFIGURING COIL LOADING TIME :

You give the ECU the characteristics of the ignition coil by setting the loading time the coil needs in
microseconds for each tension value.

Ignition coil loading GENERIC MACHI X|

—Ignition coil loading times [/ alimentation tensions

IT Coil loading at 8 volts in microseconds
Iﬁ Coil loading at 10 volts in microseconds
Iﬁ Coil loading at 12 volts in microseconds
IT Coil loading at 14 volts in microseconds
IT Coil loading at 16 volts in microseconds

=

VI CONFIGURING INJECTION RAILS :

You can tell the ECU how to manage the fuel injectors :

- standard configuration :
- both rails work in the semi-sequential mode

- configuration rail 1 to rail 2 :
- when RPM is lower than the chosen limit and the load is lower than the selected load,
only rail 1 will work.
- when RPM is higher than the chosen limit and the load is higher than the selected load,
only rail 2 will work : you can, for example, go from a rail that is near the valves to
another one that is far from them.

- configuration 1 to 142 :
- when RPM is lower than the chosen limit and the load is lower than a selected load,
only rail 1 will work.
- when RPM is higher than the chosen limit and the load is higher than the selected load,
both rails will work together : you can have a second, back up rail for strong maximum
power.

An injection time coefficient has to be applied when switching to the second configuration.
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Injection rails configuration setting GENERIC MACHINE il

— Injection rails configuration

[sTAnDARD ~| [Rails configuration

RAIL1TO RAIL 2 ation RPM limit
RAIL 1 TO RAIL 1+2
I 0 ISwitching to 2nd configuration intake pressure limit

—2nd configuration injection coefficient

I 1.000000 Ian rail configuration injection time coefficient

VIID) AUXILIARY OUTPUT CONFIGURATION:

You can tell the ECU how to use its auxiliary outputs. There is a total number of 6 auxiliary outputs.
One of them is always used for controlling the fuel pump and another one for the rev-counter.
The 4 last ones depend on your ECU software :

- a motorised throttle engine uses 2 outputs, so you can only configure two more.

- a proportional solenoid valve uses 2 outputs, so you can only configure two more. Generally,
this proportional solenoid valve is used for adding air when the after-burning turbos are in the bang-
bang phase.

- a simple turbo charged engine needs one output for turbo pressure management, so you can still
configure 3 more.

You can choose some special configurations :

- RPM relay : output positioned by the overpass of a selected RPM

- temperature relay: output positioned by the overpass of a selected engine temperature

- 3-state RPM relay: output positioned by the overpass of a first selected RPM, then another one.
This configuration is often used to manage a camshaft with a low RPM position, a medium RPM
position and back to the first position at high RPM.

- Vanos : two outputs can help you position (in all or nothing) the Vanos camshaft on a BMW
M3.

- continuous mass.

- continuous + 15.

Outputs configuration setting GENERIC MACHINE il

Output 1 | Output2 Output 3 |Dutput4|

RPM relay LI ICommand type

Mo Command
Always to ground

3 states RPM relay
Temperature relay

—— e machine is switch on and stays

IX) CONFIGURING SEQUENTIAL GEARBOX :

Allows the configuration of sequential and robotized gearboxes.
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Gearbox setting GENERIC MACHINE il

— Gearbox configuration
I vl IGears # (including reverse and neutral)

REVERSE |neuTRaL| 01 o2 |03 |04 |os |os |

I 0 IMinimum potentiometer value in millivolts for this gear position (max 5000)

I 5000 IMaximum potentiometer value in millivolts for this gear position (max 5000)

I ] IIgnition cutting time in milliseconds when switching to this gear (max 1000)

I 0 IMinimum RPM value to cut ignition when changing gear (max 60000)

I 0 IMinimum trottle position value to cut ignition when changing gear (max 1000)

I 500 I'I'ime in milliseconds below witch a new gear change is not allowed after a gear changes (max 10000)

NUMBER OF GEARS

First, the dialog box allows to select the number of gears in the gearbox.

If the gear position potentiometer does not exist (if engine configuration uses a motorised throttle),
only one gear is available.

COMMON TUNINGS FOR ALL GEARS

Three common values are to be set :

Minimum RPM (before cut-off) :

This is the RPM under which the ECU won't cut off power, even if the ground contactor is on.
Standard value: 5000 rpm/min

Minimum throttle position :

Just like for the RPM, the ECU won't accept cutting off the engine below a certain throttle opening
(from 000 to 999). Standard value : 500

Waiting time before new gear :

After changing gear, the ECU will refuse to cut off the engine for a certain programmable lapse of
time. This prevents cutting off a second time should the driver keep his/her hand on the gear lever.
Recommended value: 500 ms.

SPECIFIC TUNINGS FOR EVERY GEAR
1) You have to tell the ECU which tension is coming out of the potentiometer for each of the gears.

2) For each gear, the ignition cut-off time can be specifically tuned.

This ignition cut-off is done as soon as the ECU receives from the switch the signal of the gear
changing, but only if the RPM and the throttle position are above the limits and the waiting time
before a new gear is finished.

ROBOTIZED GEARBOXES

Waiting time before getting in another gear is also meant for programming robotised boxes. These are
boxes requiring remaining cut off as long as the contactor is pressed down (the programmable cut-off
time is not being used at that particular condition).

If you want to tell Challenger4 you are using that type of gearbox, put 0 in blanking time before new
gear.

This means that, if you have a standard sequential gearbox, you must never put 0 in blanking time
before new gear.
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MACHINE CALIBRATIONS

You can calibrate the machine functions that can be modified after being installed on the engine.

THROTTLE AND MOTORISED THROTTLE CALIBRATION :

Used for telling the ECU the mini and maxi positions of the pedal potentiometer (for motorised
throttles) and the throttle potentiometer.

Allows not to have any maps indexed on potentiometer tensions but on angles (graded 0 to 1000):
potentiometer tensions may vary with the ageing of the potentiometer or even completely change if
you change the potentiometer.

A) MECHANICAL THROTTLE

Throttle calibration COMMANDER44:0000000001 il

Record mini, maxi, and validate

IActuaI throttle pot tension value IUUlU

ICIosed throttle pot tension I 77 Record mini |
IFuII opened throttle pot tension I 277 Record maxi |

Calibration of the throttle has to be carried out in 4 stages:

1) Check the actual tension does vary when opening and closing the throttle.

2) Check the accelerator pedal is released and the throttle is closed; press [SPACE BAR] or click on
[RECORD MINI THROTTLE] : The value of the throttle potentiometer is automatically recorded.

3) Checked the accelerator is pushed down and the throttle is wide open, then press [SPACE BAR] or
click on [RECORD MAXI THROTTLE] : The value of the open throttle potentiometer is recorded.
4) Press [ENTER] or click on [OK].

B) ELECTRIC THROTTLE

Pedal and motorised throttle calibration COMMANDE il

—Record mini and maxi pedal

IActuaI pedal pot tension value Ilﬁgﬁ

IReIeased pedal pot tension I 77 Record mini |
IPushed down pedal pot tension I 77 Record maxi |

—Record mini and maxi throttle

IActuaI throttle tension IUUlU

ICIosed throttle pot tension I 77

IDpened throttle pot tension I 77 Throttle calibration |

Throttle calibration has to be carried out in 6 stages:

1) Check the actual tension does vary when pressing and releasing the accelerator pedal.

2) Check the accelerator pedal is released and press [SPACE BAR] or click in [RECORD MINI
PEDAL] : The value for the closed pedal potentiometer is recorded.

3) Check the accelerator pedal is pushed down completely, then press [SPACE BAR] or click on
[RECORD MAXI PEDAL] : The value for the open pedal potentiometer is recorded.
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4) Press [SPACE BAR] or click on [THROTTLE CALIBRATION]. The ECU will then open the
electric throttle completely and record the wide open throttle position.

5) The ECU then closes the electric throttle completely and records the fully closed throttle position.
6) Press [ENTER] or click on [OK].

II) ADJUSTING TICK OVER :

Tic over parameters tuning GENERIC MACHINE il

—RPM tuning

I 1000 ITic over RPM target

I 800 ICutofF RPM offset above tic over RPM target

—Tic over throttle position tuning

I 0 IActuaI throttle position

I 0 ITic over throttle position target

Record | Analyse and record actual throttle position

TICK OVER TARGET

This is the RPM used for making out tick-over and deceleration cut-off. It should match the warm
engine tick-over RPM.

Other ECU functions also use this tick-over RPM calibration.

CUT-OFF RPM OFFSET ABOVE TICK-OVER RPM
Used for informing the ECU which RPM the deceleration cut-off has to start from when the throttle is
closed (normally 800 rpm above the selected tick-over RPM).

TICK-OVER THROTTLE

For engines without electric throttle, you choose a third tuning option. You’d better do it with a
running warm engine.

It is the measure for the actual position of the tick-over throttle. You have to tune it again whenever
modifying throttle opening for adding or removing air at tick-over so as to adjust RPM.

Press [RECORD]. Winjall then measures the throttle position for 5 seconds to check on jitters
(instabilities) and will keep the highest measurement as tick-over throttle target.

This calibration ensures the ECU to find the best deceleration cut-off and tick-over positions.

III) RPM LIMITER CALIBRATION :

A) HOW THE LIMITER ACTS
The limiter can act on ignition, injection, or both of them.

B) TYPES OF LIMITERS
Challenger4 has two types of limiters :

- the move-off limiter : when setting it rather low, you can reduce engine power at moving off to
avoid major wheels spinning around.

- the race limiter, for full engine power.

With this calibration you can give the RPM for the two limiters, as well as the conditions for switching
from one to the other.
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Normally, you would switch back to the move-off limiter when engine is at tick-over, with closed
throttle and at low RPM for a certain while.

You switch from the move-off limiter to the race limiter when the engine, still in the move-off limiter,
is losing RPM (this is called RPM decay) when the wheels start gripping at moving-off.

C) LIMITERS HYSTERESIS

When the engine RPM reaches the RPM limiter, Challenger4 cuts off the engine (injection, ignition or
both).

The hysteresis is the RPM number below the limiter threshold at which Challenger4 sets back the
engine running.

For example, if the limiter is 8000 RPM, and the hysteresis is 500 RPM, as soon as the engine reaches
8000 RPM, the engine is cut off. When the RPM goes down below 7500 RPM (=8000 — 500), the
engine goes out of cut off.

This hysteresis can be used to increase or lower the RPM beatings speed at limiter.

It can be tune differently for race and move off limiters.

RPM limiter configuration GENERIC MACHINE il

— Limiter target configuration

]]'-JJEC‘I’II:]P-J vl IRPM limiter target

This is the engine command the limiter acts on.
When the engine RPM exceeds the actual limit (tuned below), the machine stops injection, ignition or both.

— Limiter RPM configuration

| 8000 IRaceRPMIimiter | 8000 IMoveofFRPMIimiter

I 0 IRace RPM limiter hysteresis I 0 IMove off RPM limiter hysteresis

The move off limiter is used to limit power at move off to avoid weels to spin around. This limit is usually
lower than race limiter witch allows the engine to give full power.

Hysteresis is the RPM number that engine must loose when it goes down below limiter to switch on back
injection or ignition.

—Move off limiter leave conditions

I 1000 IMinimum time length of move off limiter in milliseconds

I 1000 IRPM decay at move off RPM limiter ending

The minimum time length is used to avoid leaving move off limiter when the RPM oscillates during the
limiter, entering and leaving limiter very fast. This time must be longer than oscillation period.
The RPM decay is RPM minimum decay the engine gets when move off, when the weels are gripping.

—Move off limiter enter back conditions

| 2000 IMove off limiter reinitialisation RPM high limit

I 4000 IWaiting time befor move off reinitialisation in millisecond

RPM limit is RPM below witch the move off limiter will be reinitialised when throttle is closed (normally,
waiting for the start at tic over).

And waiting time in milliseconds is the one before reinitialise move off limiter, when RPM is below limit and
throttle is closed.

OK I Cancel |

Do not forget the move-off limiter is only permitted if race configuration is required due to grounding
of pin 25 in the Challenger 4 loom (this is also valid for bang-bang in turbo-charged engines).
Grounding is generally produced by a switch where you can select race or road configuration.

IV) RECORDING OVERPASSS :

You can visualise over-rev, turbo pressures or engine overheating by recording the peaks and their
duration as well as the total overpass times.
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Limits overpass tuning GENERIC MACHINE il

RPM |Vacuum| Engine C"l

I 8000 IForbidden value

— Overpass results

I 0 IMaxi value reached

I 0h/0mn/0s/0cent I'I'ime length max reached value

I 0h/0mn/0s/0cent ITotaI time overpass limit

Reset recording |

You select the maximum value to overpass for launching RPM, engine temperature and supercharge
pressure recording (engine under pressure/ RPM only).

The ECU then records :

1) the maximum value reached,

2) how long the maximum value above the limit has been reached,
3) how long the selected limit has been exceeded.

You can reset all the recordings one by one for starting a new check-up.
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HOW TO USE PRE-SET MAPS

The tuning pack contains a lot of maps divided into categories.

The maps are divided into three main categories:

- Actuators : they contain specific tunings for ignition coils, injector correction, motorised
throttles and proportional solenoid valve.

- Sensors : they contain specific tunings for temperature and pressure sensors, Lambda, debit
meters, etc

- Tuning : it contains the standard tunings for all the calculation functions, temperature
enrichment, start-up, advance corrections, etc.

If you want to load one of them, first open the Tuneware for that particular ECU, display the page of
the tuning and right-click on the header of the map to be loaded.

E"'WlﬂJNET (USBCAN) Sensors::Engine Temperature
i héiﬁlr::ezqta!o?‘rizfpossibh GENERIC MACHINE::TurBang.Chal4#330.(Chal4#492)::Sensors::Engine Temperature
EI--TurBang.ChaH#330.(C Machine state : Connection not possible on this virtual machine
=-[#] sensors Engine temperature | value | state
---DEnginE rotation NTC engine temperature input tension 0
~[OThrottie calbratic || Enaine temperature (C9) -273
Engine Temperat _ _ -
[Jintake Temperati Engine water temperature conversion (°C) ———
----- -~ [JLambda sensor LINE SCALE oy
_____ - [lintake pressure < COLUMN SCALE ) Paste data emnerafure innut fension
B TR 200
e [7] Actuators F +160 +155 Map specific edrtlng Without comment insertion r
=[] Engine mesurement || 4 T T
&[] Ignition advance F

Next, select 'Read data file with comment insertion' : the name of the file that has been read will be
directly saved for information in the map comment (more details in the Winjall User’s manual).
Start browsing through the map categories and select the one that suits your needs best.

The actuator maps bear the name of the manufacturer and their reference.
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SPECIAL MAP FUNCTIONS

The functions we are introducing in this section can also be found in the Winjall user’s manual.
We strongly advise you to go through this user’s manual carefully. You will find detailed
explanations about anything you can do!

Please note most calls received by our technical Helpdesk come from people who have not read these
documents.

I) INJALL AND CHALLEN DOS MAPS

Along with the pre-set maps, you can retrieve the maps that have already been made with DOS
'Challen’ or 'Injall' programmes.

If you want to load one of these older maps, first open the Tuneware for that particular ECU, display
the tuning instructions page and right-click on the header of the map you want to load.

Ignition advance calculation rp— PE—
LINE SCALE [ 0| Standard interpolation [
COLUMN SCALE Copy data 0.000 | Standard interpolation |
D T Paste data , 1300
+ 8.00 + 13  Read data file » PO + 15.00 + 15.00 + 15.00 + 14.00 + 14.00 + 12.00
s + s.o0 + 15 Map speciic editing 0 + 17.00 + 17.00 + 17.00 + 19.00 + 18.00 + 15.00
+B.00 + 19 Lot 0 + 21.00 + 21.00 + 22.00 + 24.00 + 21.00 + 18.00
+ 8.00 + 21 0 + 24.00 + 24.00 + 25.00 + 25.00 + 22.00 + 19.00

In the pop-up menu, select "Injall map import' and browse through the directories until you find the
map to be retrieved. Select the name of this map. Conversion automatically takes place.

II) SPECIAL MAP EDITION

You will often have to modify the number of lines or columns of a map.
Winjall has a specific function for doing so.
With this function you can also choose the interpolation type used for that particular map.

Please refer to the Winjall user’s manual to get critical information about how to use this function,
and, more particularly, the choice of interpolation type.

First open the Tuneware for that particular ECU, then the page of the tuning and right-click on the
header of the map to be modified.

Ignition advance calculation I

LINE SCALE Injall maps access  * [ 0/ Standard interpolation [

COLUMN SCALE Copy data 0.000] Standard interpolation |
[ [ 0.000 paste data , 1.5 1.100 1.300 1.600 2.000 2.5
+ 8.00 + 13.00 pood datafie »| + 15.00 + 15.00 + 15.00 + 15.00 + 14.00 + 14.00 + 12.
PEnE + s.00 + 15.00 + 16.00 + 17.00 + 17.00 + 17.00 + 19.00 + 18.00 + 15.

Save data fie 4

PEE0ee + 8.00 + 19.00 RS — + 20.00 + 21.00 + 21.00 + 22.00 + 24.00 + 21.00 + 18.
[ U BRI T Map speciic editing +22.00 + 24.00 + 24.00 + 25.00 + 25.00 + 22.00 + 19.
2100 + 12.00 + 23.00 Editdatatexts + 25.00 + 25.00 + 25.00 + 26.00 + 26.00 + 23.00 + 21.
ENNSEAA . 12 nn 1L 95 ANl 1L 24 AN 1L A2 AN 14 Y& AN 1 A& Nl 1 98 Aanl 1L 97 Aanl L 9T AN 1 A2 An 1 99

Finally, select 'Map specific editing'.
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20|

—Ignition advance calculation
Ignition angle advance calculation in crankshaft degrees
LINE SCALE IRFM measurement IStandard interpolation
COLUMN SCALE IIntake pressure (bars) IStandard interpolation
— WEATE  0.350 0550 0.750  0.950) 1.050  1.100
+ 8.00 + 13.00 + 13.00 + 13.00 + 15.00 + 15.00 + 15.00 + 15
BEDS + 8.00 + 15.00 + 15.00 + 15.00 + 16.00 + 17.00 + 17.00 + 17
3800 + 8.00 + 19.00 + 19.00 + 19.00 + 20.00 + 21.00 + 21.00 + 22
B0 + .00 + 21.00 + 21.00 + 20.00 + 22.00 + 24.00 + 24.00 + 25
2300 + 12.00 + 23.00 + 22.00 + 21.00 + 25.00 + 25.00 + 25.00 + 26
BES00 + 16.00 + 25.00 + 24.00 + 23.00 + 26.00 + 26.00 + 26.00 + 27
8000 + 20.00 + 27.00 + 27.00 + 25.00 + 26.00 + 26.00 + 26.00 + 27
BEE00 + 24.00 + 29.00 + 29.00 + 26.00 + 26.00 + 26.00 + 26.00 + 27
4200 + 28.00 + 31.00 + 30.00 + 27.00 + 27.00 + 27.00 + 27.00 + 28
BEE00 + 28.00 + 31.00 + 30.00 + 27.00 + 27.00 + 27.00 + 27.00 + 27
5400 + 28.00 + 30.00 + 29.00 + 26.00 + 26.00 + 26.00 + 26.00 + 26
BNEZ00 + 28.00 + 29.00 + 28.00 + 26.00 + 26.00 + 26.00 + 26.00 + 26
#0008 + 28.00 + 29.00 + 28.00 + 26.00 + 26.00 + 26.00 + 26.00 + 26
< | ]

Validate I Cancel | Insert before Insert after | Suppress Interpol |

ECU interpolation type | Selection of ECU interpolation method for this map

III) MAP RE-INITIALISING :

If the modification cursor is used in the normal mode and is positioned on a modified map. Suppose
you want to go back to the initial value, press [ESC] or [ECHAP] : Winjall then suggests to return to
the original settings.

Ignition advance calculation

LINE SCALE RPM measurement [ 0/ Standard interpolation [
COLUMN SCALE Intake pressure (bars) 0.000 | Standard interpolation _
[ L ooool ool o o .- - [ -] . ___-]
+ 8.00 + 13.00 + 13.00 + 15.00 + 15.00 + 15.00 + 15.00 + 14.00 + 14.00 + 12.00
PEoe + s.00 + 15.00 ~ EEELECL] I T R T8 T A TR
1800 + s8.00 + 19.00 + 22.00 + 24.00 + 21.00 + 18.00
PEToe + s.00 + 21.00 _ + 25.00 + 25.00 + 22.00 + 19.00
100 + s8.00 + 22.00 \?_) Reinitialize the data to itsiniial value ? | + 26.00 + 26.00 + 23.00 + 21.00
Pss00 + o0.00 + 24.00 + 27.00 + 27.00 + 23.00 + 22.00
=000 - 20.00 + 27.00 + 27.00 + 27.00 + 23.00 + 22.00
=600 - 20.00 + 29.00 Nen | + 27.00 + 27.00 + 23.00 + 22.00
P800 - 20.00 + 30.00 + 28.00 + 28.00 + 24.00 + 23.00

Be careful: all the modifications will be lost !

IV) INJECTION TIME DISPLAY TYPE

For engine management ECUs monitoring the injection such as Challenger4, injection times can be
displayed either in time or in crankshaft degrees (very useful if you want to know if injectors are
getting saturated : I.T. above 720° on a 4-stroke or above 360° on a 2-stroke).

With Winjall you can choose the type of display you like in the Tuneware menu.

This selection is valid for all the other injection time maps and variables for that particular machine.

g Tmmmm |
m.[71Fn  Acces to Tunewares 4
B SE Import datas in Tuneware 4
= [7]ac Display Tuneware caracteristics *
@-[#]ger  Machine data recording 4
w-[#]1g__ Engine following 4 —_—
E§Mal  Injection time display [d Display in time I
=-[#]er  Richness type display ]
=-[#]Ac  Select functions »
&[] Richness |

There is another, identical pop-up menu for selecting I.T. display by right-clicking on the data cells for
injection maps.
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Injection time calculation

LINE SCALE RPM measurement 0| Standard interpolation

COLUMN SCALE Mm@)—ﬂwpobtm—l
[nj.e | ~0.350  0.550  0.750  0.950  1.050  1.100  1.300  1.600  2.000
. 600 6.85 6.85 10.77 17.53 23.16 25.93 27.26 32.60 40.43 52.24
PEos $ 10.12 sn_an e 4.92 32.21 35.89 37.61 44.51 55.40 71.27
300 18.64 Engine folowing "l ao 55 12 62.08 64.95  76.45 94.94 121.29
. 1700 25.45 Injection time display 83.19 87.00 102.32 126.15 160.01
P 2 33.41 33.41 52.51 77.76 96.26 105.69 110.40 129.37 158.10 198.65

V) RICHNESS DISPLAY TYPE:

For engine management ECUs that measures combustion richness, richness can be displayed either
with the air/fuel (Lambda) ratio or with the fuel/air (richness) ratio.

With Winjall, you can choose your favourite type of display in the Tuneware menu.

This selection will be valid for all the maps and richness measurements of that particular machine.

2 Throt.Chal4#"”A’(;“L-"t"jr"“" -
& [Z] Flying wee ces to Tunewares
- [#]sensars Import datas in Tuneware 4
o [#]Actuators  DisPlay Tuneware caracteristics
w-[#]Engine me  Machine data recording ’
w-[7]1gniion ac Engine following »
- [#] Injection t__ Injection time display 4 TM. S kv
EAMIEELEEE]  Richness type dispiay [ Display in Lambda i
#-[#] Acceleratir  Select functions YT
. [ Richnece 1

You can get to the pop-up menu for selecting richness display by right-clicking on the data cells for
richness monitoring maps.

Richness target

LINE SCALE RPM measurement [ 0| Standard interpolation [
COLUMN SCALE Intake pressure (bars) | 0.000 | Standard interpolation |
05200 IR 5 000) 5 500 I25000)

0 1000 sann sonn “B00
Engine following 4 F

Richness type display * Display in Lambda i

V1) ENGINE CURSOR AUTOMATIC FOLLOW-UP :

The modification cursor shows the field you are modifying with [+] [-] [*] [/] on your keyboard. It is
represented in the variable value in the cell with a yellow background.

Normally, you have to move and select the modification field as well as its size by moving the cursor
with the keyboard arrows.

The engine cursor is the place on the map the engine uses at any time for tuning-up. It is represented
by the cells with a red text.

Injection time calculation

LINE SCALE RPM measurement (RPM) [ 2426 | Standard interpolation [
COLUMN SCALE Intake pressure (bars) 1.154 | Standard interpolation

_ EECETI 0350 0.550  0.750  0.950  1.050  1.100  1.300  1.600  2.000  2.500
6.85 6.85 10.77 17.53 23.16 25.93 27.26 32.60 40.43 52.24 65.94
PEen 10.12 10.12 15.92 24.92 32.21 35.89 37.61 44.51 55.40 71.27 89.96
as0n $  18.64 18.64 29.31 44.32 56.14 62.08 64.95 76.45 94.94 121.29 152.86
. 1700 25.45 25.45 40.02 60.46 75.64 83.19 87.00 102.32 126.15 160.01 201.79
Eien $ 33.41 33.41 52.51 77.76 96.26 105.69 110.40 129.37 158.10 198.65 250.29
| 2500 65.52 41.67 65.52 94.83 117.51 128.79 134.61 157.85 193.02 242.07 305.10
=000  117.64 53.38 83.91 117.64 144.61 158.47 165.56 194.04 236.91 297.00 374.36
PEe0n $ 149.26 70.28 110.51 14%.26 179.93 197.43 205.76 239.16 291.6% 365.27 459.83
agon  185.78 87.39 137.34 185.78 223.28 244.90 252.71 284.21 343.29 428.57 539.81
Ee0n $ 216.86  102.58  161.28  216.86 250.48  284.42 293.29 329.06 394.67 491.27  619.02
PsE00 $247.27 117.48 184.68  247.27 294.97 323.29 333.26 373.38  446.28 553.65 697.77
e2on  279.90 132.73 208.62 279.90 334.66 365.98 377.14 422.16 503.33 622.82 784.58
w000 313.33  147.84  232.35 313.33  375.07 410.27 422.79 473.11 562.66 694.54 874.39
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Two very useful additional functions for handling the modification cursor can be used when setting up
in real time. With these two functions you can match the modification cursor to the operation cursor
(cf. later).

1) Position the modification cursor on the operation cursor (cf. later under 'operation cursor') : by
pressing [ENTER], the modification cursor is directly positioned at the place and size of the operation
Cursor.

| + 8.00 + 13.00 + 13.00 | + 8.00 + 13.00 + 13.00
| + 8.00 + 15.00 + 15.00 | + 8.00 + 15.00 + 15.00
| + 8.00 +19.00 + 19.00 | + 8.00 + 19.00 + 19.00
| + 8.00 +21.00 + 20.00 =) | + 8.00 + 21.00 + 20.00
| + 8.00 + 22.00 + 21.00 | + 8.00 + 22.00 + 21.00
| + 0.00 + 24.00 + 23.00 | + 0.00 + 24.00 + 23.00
| - 20.00 + 27.00 + 25.00 | - 20.00 + 27.00 + 25.00

2) Get the operation cursor to follow the modification cursor: press on [SPACE BAR].

The modification cursor self-positions and keeps following the heaviest (most important) cell of the
operation cursor. You only need to modify the data without using the arrows anymore.

If you want to recover the positioning command for the modification cursor, either press on one of the
four arrows, or on the space bar again, or on the enter key.

You also call this function up via the Tuneware menu.
It will then apply to all the maps.

A LALIIE Sl L L UL LUV UL PUSSIUIE UL LIS VI tuar iasine
= ] 2enso Acces to Tunewares L4 | Value | State
Cen Import datas in Tuneware L4 0
-0 -y Display Tuneware caracteristics * 0.000
- [7]Ene Machine data recording L4 TIC OVER
-0 Int; Engine following L4 Modif cursor follows engine for al maps
Otar Injection time display L4 Modif cursor freed from engine for all maps
Ot Richness type display Pt U
» b correction 1.000000

X Select functions
Actual 1000

You can also call that function up via the pop-up menu by right-clicking on the map data cells. This
selection is only valid for that particular map.

Injection time calculation

LINE SCALE RPM measurement [ 0/ Standard interpolation [
COLUMN SCALE Intake pressure (bars) 0.350 | Standard interpolation

. 600 6.85 6.85 10.77 17.53 23.16 25.93 27.26 32.60 40.43 52.24 65.
. 800 10.12 ST BT EVET ST WY CTY CCrT 44.51 55.40 71.27 89.
| 1300 18.64 fil  Engine folowing d Modif cursor follows engine for this map 76.45 94.94 121.29 152.
PET0e 2 25.45 2 Injection time display * [a6 75.64 83.19 87.00 102.32 126.15 160.01  201.
PEmee $  33.41 3311 52.51 77.76 96.26 105.69 110.40 129.37 158.10 198.65  250.

This engine follow-up function will be disabled in a map if you move the cursor again with one of the
arrows, the [ENTER] or the [SPACE BAR] key.
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MAP COPY FUNCTIONS

You will often have to retrieve tunings used on another engine in a particular Tuneware, for example a

map.

In order to perform this operation, once opened the Tuneware for the ECU, open the Tuneware
containing the map to be retrieved in ‘GENERIC MACHINE"’.
Display the page with the tuning options to be retrieved and right-click on the header of the map to be

copied.

Ignition advance calculation
LINE SCALE

I
Injall maps access  *

COLUMN SCALE
0 [ 0000 Q==

+ 8.00 +  Read datafie
N800 + 8.00 +  Map specfic editing
BR800 + 8.00 + oy e peyrs
BRE0Y .00 +

Select the 'Copy data' function.

Next, switch over to the Tuneware destination page where you want to paste the copied data. Right-

click on the header of the map to be pasted.

Ignition advance calculation —!
LINE SCALE Injall maps access  * =
COLUMN SCALE Copy data (hare)

| o0.o00f ] Pastedata 4 Only value

.00
.00
.00

+ 8.00 + © Read datafie » Value and comment
+ g'gg * ° Map specific editing Special
+ . + ) !
+ 8.00 + Eiliih o E.oo + 24.00 + 24.00

Finally, select the 'Paste data' function with or without comment, or 'Special' for detailing the pasting

options.
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PICKING-UP TUNING COMMENTS

On the whole it is best to write down the settings carried out in a particular Tuneware.
With Winjall you can operate this function one setting after the other.

) COMMENT PICKING-UP BY FILE READING:

Standard Tunewares supplied by Skynam do not have any specific comment. For example, for the
pressure sensor conversion map below, you only read "absolute pressure conversion" with some
generic comment.

Absolute pressure conversion (bars) |

|y L 1

LINE SCALF : =
m[] 5 volts pressure sensor tension conversion into absolute pressure valueg

AL [ TTESSUTE STTTSUT QT e TR T

I sooo
0.011 3.155

When loading a specific pressure sensor on your engine, replace the comment by the sensor type by
selecting 'Read data file with comments'.

II) MANUAL DATA PICKING-UP:

You can work in the same way for all the data: injection time, ignition, etc.
If you want to pick it up manually, use the pop-up menu that appears by right-clicking on the name of
the particular data.

Ignition advance calculation Tnjal mlaps —omem D

LINE SCALE Copv data nent
COLUMN SCALE Py bar:
P EETT N  Paste data ’

+ 8.00 + Readdatafie v [5.00
PE0E + s8.00 +  Map spedific editing 6.00
PEm0s + s8.00 + == : 2.00

The dialogue box that is displayed can edit the data texts and the comments or even the name of the
data (not recommended).

x|

— Ignition advance calculation

Data title text

IIgnition advance calculation LI

Spread | Spread this title to other langages

Data help text

Spread | Spread this help to other langages

|
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Don’t forget this: even if this kind of informatics preparation may take some time, it will become
extremely useful later on if you want to recall the settings you have inserted on a particular engine or
what has to be modified on the next one, starting from the first one.

Ignition advance calculation |

LINE SCALE — | pom 0/ Standard interpolation
COLUMN SCAL[1gnition angle advance calculation in crankshaft degrees 0.000 Standard |nter ek

GETT  0.550  0.750  0.550  1.050  1.100  1.300

8.00 + 13.00 + 13.00 + 15.00 + 15.00 + 15.00 + 15.00 +l400 +l400 +1200
8.00 + 15.00 + 15.00 + 16.00 + 17.00 + 17.00 + 17.00 + 19.00 + 18.00 + 15.00

This could become :

an'rtion advance calculation |

| mrns

Standard interpolation
COLb.F:?urSEbﬁ._dl_ual o lnilhbeang. bang,EfﬂLﬁgpFlglEeﬂdclgnurtfg o g ﬂm' 0.000 | Standard interpolation

O onss0 2000 2.500

+ 8.00 + 13.00 + 13.00 + 15.00 + 15.00 + 15.00 + 15.00 + 14.00 + 14.00 + 12.00
IEoe + s.00 + 15.00 + 15.00 + 16.00 + 17.00 + 17.00 + 17.00 + 19.00 + 18.00 + 15.00

(=]

iT

When closing the Tuneware, Winjall will sum up the last modifications and suggest that you should
save them :

GENERIC MACHINE::TurBang.Chal4#330.(Chal4#492) 2%

—SAVE THE MODIFIED DATAS TO THE TUNEWARE

State | Source | Type | Data
Execute Edition map Ignition advance calculation
Execute Edition map Injection time calculation
Execute Edition variable Max time bang-bang duration in milliseconds
L o
—Standard actions————————— Advanced actions
Yes to all | Yes to selected |
YES to all and OK |
No to all | No to selected |
NO to all and OK |
| OK I Toggle selected |

next

Winjall X|
\?) GENERIC MACHINE::TurBang.Chal4#330.(Chal4#492)

SAVE MODIFIED TUNEWARE ?
Data values modified

Oui | Non |

This will give you an idea of the content of the Tuneware with machine configurations displayed (see
above).
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GENERAL TUNING-UP ADVICE

SENSORS

Don’t forget to load the sensor conversion maps (water temperature, pressure, Lambda) with those
corresponding to the engine sensors.

Note that you can tune your own sensor fault strategy (see 'Sensors fault strategies advanced tuning')

=-[#] sensors

-] Engine rotation
- [] Throttle calibratic
- [] Accelerator peda
-[] Engine Temperat
- [Jintake Temperat
-[] Lambda sensor
- [Jintake pressure =

MOTORISED THROTTLE
If you are using a motorised throttle, load the PID monitoring maps with the one corresponding to the
throttle you are using.

&[] Motorised throttle
- ~[Jhrottle target
-[] Proportionnal RC
-] Differencial RCO 1

----- [Jintegral RCO thre

You also have a map called 'Motorised throttle target' that shows throttle position depending on pedal
position. It can slow down or accelerate the throttle position compared to the pedal.

PROPORTIONAL SOLENOID VALVE
If you are using a proportional solenoid valve (reserved for calculating load pressure), load the
proportional RCO map with the one corresponding to the solenoid valve you are using.

&[] Proportionnal - elect
- ~[OEkctrovalve targ
“-[JProportionnal RC

There is a map called 'Proportional solenoid valve target' that shows the position of the solenoid valve
depending on throttle position.

IGNITION COIL
Do not forget to configure the ignition coil load times. If you forget, the coils may ignite badly or even
burn.

INJECTOR CORRECTION
A well-adapted injector correction map will give better richness stability when power supply tension
moves.
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RICHNESS CORRECTION

Work on the injection time maps (basis, enrichment, ...) and do not permit richness correction by the
Lambda sensor with the 'Richness injection correction permission' switch. If you don’t do that, you
won’t know if the tuning is being done by you or the ECU.

If you want to permit Lambda correction, you can also define load, RPM and engine temperature
below which richness correction must not be carried out.

Why so ? At low load, competition engines tend to burn their fuel badly because of the cold rate of
sparks and the Lambda sensor is not working well. If the correction has to be brought about whatever
RPM/load conditions, write 0 in the limit of mini load (min vacuum) and Min RPM richness
correction.

Richness correction permission Value State
Richness injection correction permission NO
Min vacum for richness correction 0
Min RPM richness correction 0
Min engine temperature richness correction +80

With the Lambda reference map you can monitor engine richness but it does not replace proper tuning
with the injection map. Do not give too much latitude for Lambda correction with important mini and
maxi Lambda correction coefficients.

Max richness correction | Value | State
Richness max lean correction 0.849975
Richness max rich correction 1.150024

Its is often safer not to allow the richness correction to decrease the injection time more than 5%
(Richness max lean correction = 0.95)
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CORRECTIONS FUNCTIONS

There are four functionment fast corrections allowing an easy tuning of the engine:
- Engine temperature coefficient
- Altimetric correction coefficient

- Accelerating pump coefficient
- Move ON coefficient

Before to tune these corrections, it is better to execute the engine tuning when the engine is warm and
in a stabilized running state.

) ENGINE TEMPERATURE CORRECTION :

In Challenger4 ECU, there are many maps to adapt injection time with the engine temperature. Most
of the time, these already tuned maps do not need to be modified to get a good engine start and a good
cold temperature engine running.

The motorists who have a high level licence can directly access to these maps and in some extreme
cases can specifically adapt these corrections to a particular engine.

In most of the cases, it is enough to tune the engine temperature coefficient to get a good cold engine
functionment.
You can access to this coefficient in the injection tuning pages:

=[] GENERIC MACHINE
- [#] Connection not possibh
=[] Throt.Chal4#610.(Chal
= [#] Sensors
& [#] Engine mesurement
; -[¥]1gnition advance
[#]tnjection time
[JBase time
- [#] Engine temperat:

Engine temperature injection correction [ value | state
Injection time correction by engine temperat. 1.000000

Higher is this coefficient, higher is the engine temperature correction, which means richer is the engine
at cold state.

Note that the quality of the engine start mostly depends on the first line of the injection time map,
which sets the base of the fuel quantity to give to the engine at very lows RPM.

I ATMOSPHERIC AND ALTIMETRIC CORRECTION :

In Challenger4 ECU, there are many maps to adapt injection time with the altimetric pressure (for
throttle angle/RPM engines equipped with an altimetric pressure sensor). Most of the time, these
already tuned maps do not need to be modified to get a good altimetric engine adaptation.

The motorists who have a high level licence can directly access to these maps and in some extreme
cases can specifically adapt these corrections to a particular engine.

In most of the cases, it is enough to tune the altimetric coefficient to get a good engine functionment in
altitude.

You can access to this coefficient in the injection tuning pages of the throttle/RPM Tunewares:
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=[] GENERIC MACHINE
- [#] Connection not possibh
= [#] Throt.Chak#610.(Chal
& [#] Sensors

&[] Engine mesurement
--Ign'rtion advance

- [#] Injection time

-[[] Base time

-[J Engine temperat:
-[#] Atmospheric pres

Correction injection temperature moteur [valeur [ Emt
Coefficient de correction temps d'injection par 1-000000

Higher is this coefficient, higher the altitude engine correction is, which means that engine is lean in
altitude.

I ACCELERATING PUMP CORRECTION :

In Challenger4, the accelerating pump calculation is done infunction of the engine load (throttle
position in throttle/RPM, intake pressure in pressure/RPM), of the RPM, of the speed of the load
moving (fast increasing of the load, example fast throttle opening), and of the engine temperature.
The motorists who have a high level licence can directly access to the accelerating pump maps and in
some extreme cases can specifically adapt these corrections to a particular engine, for exemple for
very high RPM engines (14000 or 15000 RPM, maybe more), as some motorcycle engines.

In most of the cases, it is enough to tune the accelerating pump coefficient to get a good engine
functionment in acceleration.
You can access to this coefficient in the special accelerating pump tuning pages:

GENERIC MACHINE
Connection not possibh
Throt.Chal4#610.(Chal
[#] sensors

Engine mesurement
& [#]1gnition advance

& [#] Injection time

= [#] Accelerating pump

&

 [#]Pump rising
Accelerating pump correction | Value | State
Accelerating pump correction coefficient 1.000000

Higher is this coefficient, higher is the acceleration pump, which means that the engine is richer on the
accelerations.

IV) MOVE ON CORRECTION :

In Challenger4, the pressure/RPM Tunewares have a 'Move On' tuning.

The Move on is used to correct engine hesitations at the beginning of the accelerations.

In fact, it is a supplementary accelerating pump calculated in fuction of the throttle, in contrary with
the main accelerating pump which is calculated with the intake pressure.

The intake pressure accelerating pump allows to enrich the engine on load increasing due to a turbo
pressure increasing, something that a throttle calculated accelerating pump can not manage.

In contrary, the pressure has a slower reaction than the throttle angle, and the '"Move On' allow to react
instantly, correcting the hesitations aring at the acceleration beginning.
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The motorists who have a high level licence can directly access to the move on maps and in some
extreme cases can very specifically adapt these corrections to a particular engine.

In most of the cases, it is enough to tune the 'Move on' coefficient to get a good engine functionment
in acceleration.

You can access to this coefficient in the special accelerating pump tuning pages of the pressure/RPM
Tunewares:

=[] GENERIC MACHINE

- [#] Connection not possib
Turbo.Chal4#610.(Cha
Sensors

-[¥] Engine mesurement
Ignition advance
Injection time
Accelerating pump
-] Pump rising
Move on rising

Move on correction Value State
Mave on correction coefficient 0.000000

Note that in standard, the Move is neutralised, because the coefficient is set to null.
Higher is the coefficient, higher is the Move on, which means that the engine is richer on
accelerations.

Page 40/55 Challenger 4 Tuning Pack



MOTORISED THROTTLE OPERATION

Motorised throttle management is organised in PID.
If you need a more detailed description of how to tune this PID, refer to the 'Motorised throttle PID'
file.

) MOTORISED THROTTLE TYPE :

There are 3 maps to tune the motorised throttle.
- proportional RCO
- differential RCO
- integral RCO

First of all, you have to load the maps corresponding the type of motorised throttle you are using. Use
the 'Read data file' function in the pop-up menu for each of these maps.

= [#] Motorised throttie
- ~[Jhrottle target
-[J Proportionnal RC
-] Differencial RCO 1

----- [Jintegral RCO thre

Important :
The calculation of motorised throttle integral correction has been changed in the Challenger4

since version V500 of Turbo and V500 of Throttle Tunewares to increase the precision of the
tuning of integral speed.

The integral map effect has been divided inside the ECU by 256 :

a) Any map made for a Tuneware version older than Turbo V500 or throttle V500 should not be used
directly in the new Tunewares, but each signed coefficient value in this old map should be multiplied
by 256 to find the same tuning in the new tuneware.

b) If you use the standard tuning versions of motorised throttle integral provided by Skynam with the
software pack, just reload the one provided for the motorised throttle you are using with the 'Read data
file' function.

II) THROTTLE TARGET TUNING:

There is a throttle position target map (you have to get the throttle position) depending on pedal and
RPM positions.

Motorised throttle position target
LINE SCALE

COLUMN SCALE
~  EEE o0
20 1000

MN4008 10 1000

Throttle position target may vary from 0 to 1000.

For example, you may command the throttle to be fully open from mid-pedal (which will make travel
shorter). But if the engine is rough, ask for the throttle to be 10% open at mid-pedal travel.

You can also make it impossible for the throttle to open completely at low RPM : this will sometimes
increase gas flow and, consequently, give some more torque...
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TICK-OVER SOLENOID VALVE OPERATION

D TYPE OF SOLENOID VALVE :

You need 1 map for tuning the solenoid valve. This map has to match the solenoid valve your engine
is fitted with :
- proportional RCO

First of all, load the map corresponding to the type of solenoid valve you are using with the 'Read data
file' function to be found in the pop-up menu for that map.

& [¥] Proportionnal electre
. ~[ekctrovalve targ

..... |:| Proportionnal RC

II) SOLENOID VALVE TARGET TUNING :

There is a solenoid valve opening target map (you have to get the solenoid valve opening) depending
on throttle and RPM positions.

Electrovalve position target
LINE SCALE

COLUMN SCALE

I I 000
50 1000
BN2008 20 1000

The solenoid valve position target can vary from 0 to 1000.
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TURBO OPERATION

Turbo pressure management is organised in PID.
If you need a more detailed description of how to tune this PID, refer to the "Turbo pressure PID' file.

I) TURBO VALIDATION:

When operating in the pressure/RPM mode, you have to validate how the turbo has to work in
'Machine initialisation/Auxiliary output configuration' function.

Outputs configuration setting GENERIC MACHINE il

Output 1 | Output 2| Output 3 Output 4 |

Turbo electrovalve - ICommand type

II) TURBO PRESSURE TUNING :

There is a pressure target map : the ECU has to reach absolute intake pressure according to throttle and
RPM positions.

Turbo pressure target (bars)
LINE SCALE
COLUMN SCALE

I 0.200 2.000

QUICK CORRECTION

In the turbo pressure target page, you will find the turbo pressure target map as well as a quick
correction tuning. You’ll need it if you want to decrease (in rain) or increase (if you want a win for
sure) pressure without modifying the target map:

Fast turbo pressure correction | Value | State
Turbo pressure target correction (bars) +0.000
LEAK TUNING

If you want to work on the turbo leak map, do not allow automatic corrections. If you do, you won’t
know if you are doing it or if the ECU is doing the tuning job. Once again, a good basic map greatly
helps the ECU to respond quickly, giving a lot more responsive engine too.

Only allow automatic corrections at the end of the tuning operations.

Turbo command RCO proportional
LINE SCALE RPM measurement

COLUMN SCALE Turbo pressure target (bars)

[ EEEmIN  1.800  2.000)  2.400  2.700  3.000
0.126098

0.308715 0.402465 0.559722 0.687927 0.747924
.050537 0.217712 0.303924 0.377655 0.539642 0.636627
.000000 0.025604 0.066711 0.128051 0.215606 0.302642
.000000 0.150917 0.274414 0.328338 0.411651 0.503631
.200012 0.398254 0.568328 0.708343 0.797058 0.947052
.360076 0.580505 0.670227 0.799987 0.889953 1.000000

This map controls how much leak is to set to get to the horizontal scale pressure target for the
corresponding RPM in a particular line.
The leak value varies from 0 to 1.

- 0 : no leak = turbo maxi unloading

- 1 : total leak = turbo maxi loading

Page 43/55 Challenger 4 Tuning Pack



For example, if you need a 1.4- bar pressure at 2500 rpm, you need a 0.126098 leak, which
corresponds to weak turbo load.

TUNING THE LOOPBACK
Turbo correction is of the PID type: the proportional one is the leak map, the derivative is the
instantaneous correction map and the integer is the long term correction.

Note that resetting the turbo PID integer can be done in two different ways :

- if throttle position is below a limit value, there is no integer calculation, but only the
proportional and the derivative. Let’s explain why : as long as acceleration is not big enough, turbo
pressure does not increase a lot, whatever the leak : you don’t need to calculate the integer.

- if pressure target speed is above a limit value, there is no integer calculation, but only the
proportional and the derivative. So you can let the integer correct the leak and follow pressure target as
long as the target is not moving too fast. If the target moves too fast (in general by quick throttle
movement), the integer cannot follow and is not adapted anymore. In this case, it is better to reset it to
0.

Integral RCO part reset \ Value | State

Min throttle integral turbo command correctior o
Max turbo pressure target speed (bars) 0.128

Why so ? If you leave the integer correction, it can generate some important over-boost if — with the
throttle relatively closed — pressure can’t get to target level. In this case, the ECU increases the integer
to the maximum to try to generate a bigger leak so as to reach the impossible target. When
accelerating, the leak is wide open and pressure gets very high.

So you have to get the integer to be cut in one way or another, combined if necessary, and leave it to
the derivative to correct the basic leak.

Important :
The calculation of turbo integral correction has been changed in the Challenger4 since version

V500 of Turbo Tunewares to increase the precision of the tuning of integral speed.

The integral map effect has been divided inside the ECU by 256 :

a) Any map made for a Tuneware version older than Turbo V500 should not be used directly in the
new Tunewares, but each signed coefficient value in this old map should be multiplied by 256 to find
the same tuning in the new tuneware.

b) If you use the standard tuning version of turbo integral provided by Skynam with the software pack,
you don't have to care with this change.
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TUNING THE BANG-BANG

After-burning, called bang-bang, is based on the following principle:

Instead of cutting off when decelerating with closed throttle — which blocks the air hitting the throttle
wall and slows down the turbo — you open the throttle (electric throttle, proportional solenoid valve or
brightly open tick-over throttle stop).

The fuel keeps on coming in without cutting off injection but you put strongly negative advance,
which has a dual effect:

Negative advance cuts off the engine and replaces deceleration cut-off but the fuel does not burn
properly in the cylinders and gets into extremely hot exhausts. This is where it explodes (or bangs).
The explosion re-activates the turbo by compressing the gases in the exhaust.

) BANG-BANG VALIDATION:

The bang-bang is only valid in the ECU if the two conditions are fulfilled at the same time:
- the turbo is validated,
- the bang-bang maxi duration is not null.

II) TUNING UP THE BANG-BANG :

There are 4 basic settings for the bang-bang on Challenger4:

Bang-Bang tunings | value | state
Max time bang-bang duration in miliseconds 4000
RPM min for bang-bang activation 2800
Throttle max for bang-bang activation 100
Throttle hysteresis for bang-bang activation 50

With max time bang-bang in milliseconds, you can turn it off after a certain while to avoid major turbo
temperature rise. Without such a value, long deceleration on a high gear would keep the bang-bang too
long.

If the value is on 0, there is no bang-bang.

If you want the bang-bang to be activated, you need two things : RPM has to be high enough and
throttle opening (or pedal in case of motorised throttle) has to be light, close to cut-off in deceleration.

With RPM min for bang-bang activation you don’t activate the bang-bang too low in revs — you might
not be able to control the vehicle any more.

The two last settings — min pedal position and pedal hysteresis — gives the opportunity to define when
it is best to activate the bang-bang depending on the position of the foot :

To get into the bang-bang, the pedal or throttle has to be below the limit (in this particular case, 100).
To get out of the bang-bang when re-accelerating, pedal or throttle position has to be higher than the
limit plus hysteresis (in this particular case 100 + 50 = 150). Never cancel hysteresis or you’ll get into
or out of the bang-bang a lot of times and very fast when getting over the limit.

Don’t forget the bang-bang needs three conditions at the same time to be fulfilled:

a) race configuration is required by the grounding (earthing) of pin 25 in the Challenger4 loom.

b) max bang-bang duration greater than 0

¢) one of the two auxiliary outputs 3 or 4 is configured in turbo management.
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In the bang-bang mode, injection cut-off is systematically cancelled, even if permitted by the software
switch :

Cut off permission | Value | State
Injection cut off permission YES

Cutting-off is used if not in the bang-bang mode.

III) BANG-BANG AIR SUPPLY :

If you want a good bang-bang, it is easier to have some monitored device for bringing in some air
when the throttle is closing: the motorised throttle or the proportional solenoid valve.

Bang-bang quality is generated by three maps: the motorised throttle or solenoid valve target map, the
injection map and the ignition advance map.

Refer to the 'Tuning RPM/pressure map' section for the description of injection and ignition map
operation.

MOTORISED THROTTLE
When using motorised throttle, you have a target map showing the position of the throttle depending
on the position of the pedal. So, you can manage the amount of air brought in at bang-bang.

If you want to use the bang-bang, the map has to be wear a ‘0’ load column.

- The ECU will systematically look for the data in the 0 load column during the bang-bang
phase.

- Normal working only starts with the next load column : the ECU will never go to the 0 column
in the normal mode.

Motorised throttle position target
LINE SCALE

COLUMN SCALE

~ mEmmn @ 100
100 20 1000
. 4000 200 10 1000

-

|

This map shows that the bang-bang will open the throttle to the 200 value at 4 000 revs, but normal
lifted foot value at this point will be 10.

TICK-OVER SOLENOID VALVE

With the proportional solenoid valve, you have a target map that shows the position of the solenoid
valve depending on the position of the throttle. This permits to manage the amount of air brought in at
bang-bang.

If you want to use the bang-bang, the map has to wear a ‘0’ load column.

- The ECU will systematically look for the date in the 0 load column during the bang-bang.

- Normal working only starts with the next load column : the ECU will never go to the 0 column
in the normal mode.

Electrovalve position target
LINE SCALE RPM me
COLUMN SCALE Throttle

e o
1000 50 50 1000
. 2000 1000 20 1000

This map shows that the bang-bang will open the electrovalve to the 1000 value at 2 000 revs, but
normal lifted foot value at this point will be 20.
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PRESSURE/RPM MAP TUNING WITH OR WITHOUT BANG-BANG

D IGNITION MAP:

There is a special operating mode in pressure/RPM for the ignition map.
If you want to have it, you have to insert a 0 pressure column.
If you don’t insert such a column, you will be in the standard operating mode.

A) STANDARD OPERATION :

Ignition advance calculation
LINE SCALE

COLUMN SCALE

[ o350l S
+ 13.00 + 13.00
Eoe + 15.00 + 15.00
800 + 19.00 + 19.00
@00 + 21.00 + 21.00
00 + 23.00 + 22.00
Z500 + 25.00 + 24.00
E000 + 27.00 + 27.00
E600 + 29.00 + 29.00
200 + 31.00 + 30.00
800 + 31.00 + 30.00
5200 + 30.00 + 29.00
6200 + 29.00 + 28.00
000 + 29.00 + 28.00

=
-’
2
~
=1
O
—
>
=
=)
w
E
-
—
=]
Z

Ignition advance calculation
LINE SCALE

COLUMN SCALE
0000 T )

] + ©.00 + 13.
Eog + s.00 + 15.

PEs0e + 8.00 + 19.00
PE7oe + 8.00 + 21.00
Zi00 + 8.00 + 22.00
2S00 + 0.00 + 24.00
PE00E - 20.00 + 27.00
P60 - 20.00 + 29.00
208 - 20.00 + 30.00
EEen - 20.00 + 30.00
PsaeE - 20.00 + 29.00
6200 - 20.00 + 28.00
PieeE - 20.00 + 28.00

If you have inserted such a column, this is how it is going to work :
Note that the engine cursor will be following the map operation during tuning in real time.

TICK-OVER

When the engine is running in tick-over, the 0 column of the map is being explored, whatever the
actual intake pressure measured. This allows fixed advanced at tick-over. In the example below = 8°.
Fixed advance at tick-over is recommended for good, well stabilised tick-over, mainly if the engine
has been fitted with performing crossed camshafts.

CUTTING-OFF AT DECELERATION WITH VALID BANG-BANG

max bang-bang duration greater than 0 and

one of the two auxiliary outputs 3 or 4 is configured in turbo management.
The 0 column shows the advance to insert when the bang-bang is active : in the example below = -20°.
When the engine is simply being cut-off at deceleration, as the bang-bang is not active (race
configuration switch on OFF or overshot bang-bang, ...), advance has to be calculated normally on the
map, without using the 0 column. In this case, you get a normal advance off bang-bang or tick-over.

Page 47/55 Challenger 4 Tuning Pack



CUTTING-OFF AT DECELERATION WITHOUT VALID BANG-BANG
Max bang-bang duration set to () or
None of the two auxiliary outputs 3 or 4 has been configured in turbo management.
This 0 column shows the advance to be used when the engine is cutting-off at deceleration.
If not in tick-over or in cutting-off at deceleration, advance has to be calculated normally on the map,
without using column 0.

I INJECTION MAP :

The injection map also has a special operating mode in pressure/RPM, but it is slightly different from
the one on the ignition map .

If you want to have it, you have to insert a 0 pressure column.

If you don’t insert this column, it will be in the standard operating mode.

A) STANDARD OPERATION:

Injection time calculation
LINE SCALE
MN SCALE |
[ 03500 )
6.85 10.77
10.12 15.92
18.64 29.31
25.45 40.02
33.41 52.51
41.67 65.52
53.38 83.91
70.28 110.51
87.39 137.34
102.58 161.28
117.48  184.68
132.73  208.62
147.84 232.35

COLUMN S
[j.> |

(=]
(=]
(=]

B) SPECIAL OPERATION :

Injection time calculation

LINE SCALE

COLUMN SCALE

2 I OS50
6.85 6.85
PEes 10.12 10.12
Pas0n $  18.64 18.64
PEen 2 25.45 25.45
Peien $ 33.41 33.41
. 2500 65.52 41.67
PE00n 117.64 53.38
PEe0n  149.26 70.28
agen  185.78 87.39
800 $ 216.86  102.58
Psaen  247.27 117.48
e20n  279.%0 132.73
7000 $313.33  147.84

If you have inserted this column, here is how it is going to work :
Note that the engine cursor will be following the map during tuning in real time.

TICK-OVER
Unlike ignition map, column 0 is not being used and the ECU is exploring the map normally : I.T. at
tick-over still depend on intake pressure and RPM.

CUTTING-OFF AT DECELERATION WITH VALID BANG-BANG
Max bang-bang duration greater than 0 and
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One of the two auxiliary outputs 3 or 4 has been configured in turbo management.
This 0 column shows the I.T. to be inserted when the bang-bang is active. Please note that in the bang-
bang mode, I.T. are high.
When the engine is simply being cut off at deceleration, as the bang-bang is not active (race
configuration switch on OFF or overshot bang-bang), the I.T. is calculated normally on the map,
without using the 0 column.
In this case you get a normal injection time off bang-bang.

CUTTING-OFF AT DECELERATION COUPURE EN DECELERATION WITHOUT VALID BANG-BANG
Max bang-bang duration set to 0 or
None of the two auxiliary outputs 3 or 4 has been configured inturbo management.
During tick-over and cutting-off at deceleration, the injection time is calculated normally on the map,
without using the 0 column.
If the bang-bang is not valid, the 0 column will never be used.

III) OTHER MAPS WITH SPECIAL FUNCTIONMENT :

Let us remind that in the Motorised throttle or Propotionnal electrovalve Tunewares, the target
position maps provide also this special functionment mode, allowing to select a specific opening
position in bang-bang to bring the requested air quantity to the engine.

- MOTORISED THROTTLE POSITION TARGET

- TIC OVER ELECTROVALVE POSITION TARGET
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SENSORS FAULT STRATEGIES
ADVANCED TUNING

The concerned inputs are the analog or CTN sensors inputs that are used by the standard calculations
of the selected Tuneware.

Each sensor input has a convertion map to convert the tension that provides the sensor:

- direct tension on analogic inputs (a light 1 MOhm pull-down allows the ECU to know when the
sensor is deconnected),

- resistor bridge for the CTN inputs (the 5 volts internal pull-up has a value of 1021 Ohms)

El-]v] Sensors

[CJ Engine rotation
[] Throttle calibratic
[JEngine Temperat
[Jintake Temperats
[JLambda sensor
[Jintake pressure s

I) STANDARD USE :

A genuine conversion map is provided like that:

Atmospheric pressure sensor | Value | State
Pressure sensor analog input tension 0
Atmospheric pressure (bars) 0.000

Absolute pressure conversion (bars)

LINE SCALE Mot defined [ | Standard interpolation
COLUMM SCALE Pressure sensor analog input tension | 0| Standard interpolation
I

| o 0.000 1.000

These conversion maps have a specific functionment:

- the column input is the 0-5 volts ECU input given in millivolts: the conversion columns can
have a value from 0 to 5000 millivolts.

- the line input is never used in the conversion and so only one line is allowed for the conversion
calculation.

- the interpolation types are selectable.

STANDARD FAULTS STRATEGIES

When a sensor input is seen as faulty by the Challenger, le conversion value is simply replaced by a
value which normally neutralises corresponding corrections to this sensor:

1) Engine temperature:

takes the value +80°C

2) Intake temperature:

takes the value +20°C

3) Richness:

takes the value 1000 (richness 1)

4) Altimétric pressure (in throttle/RPM):

takes the value 1013 mbars

5) Intake pressure (in vacuum/RPM):

takes the maximum value allowed by the pressure sensor conversion map, as if the sensor would
deliver 5000 millivolts, to give the maximum enrichment to the engine.
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II) SPECIFIC FAULT STRATEGIES TUNING :

A fault strategy can be implemented by adding a second line to the map, on which the three first
columns define the minimum tension below which the sensor is faulty, the maximum tension above
which the sensor is also faulty, and the converted value to give in case of error.

The faults will appear when the user diagnostic is asked.

PRESSURE SENSORS
This is an example of atmospheric pressure sensor conversion with a specific fault strategy tuning:

Atmospheric pressure sensor | Value | State
Pressure sensor analog input tension ]
Atmospheric pressure (bars) 0.000

Absolute pressure conversion (bars)
LINE SCALE Mot defined [ | Standard interpolation
COLUMN SCALE Pressure sensor analog input tension | 0| Standard interpolation
[ I 25000 5000
0.120 0.620 1.120
1 125 4950 0.840

The sensor is a 1 bar one and the sensor conversion is given in bars on the first line.
The second line defines:

- 1st column = black-out validity limit: if the sensor tension goes down below 125 millivolts,
the sensor is declared in black-out

- 2nd column = short circuit validity limit: if the sensor tension goes up above 4950 millivolts,
the sensor is declared in short circuit (to 5 volts)

- 3rd column = replacement error value: if the sensor is declared in error, the atmospheric
pressure value will be fixed to 0.840 bars (840 millibars = widely above 2000 meters high in altitude).

Note that the standard conversion pressure sensors maps have only two columns: example:

Atmospheric pressure sensor | Value | State
Pressure sensor analog input tension 0
Atmospheric pressure (bars) 0.000

Absolute pressure conversion (bars)

LINE SCALE Not defined | | Standard interpolation

COLUMN SCALE Pressure sensor analog input tension | 0| Standard interpolation
0

0.120 1.120

So we had, with '"Map specific editing' function, to not only create a second line to give the fault
strategy, but also to create a third column, between the two original previous ones, because the
strategy needs 3 columns:

Absolute pressure conversion (bars) !

LINE SCALE Copy data

COLUMN SCALE Paste data * be

L e 5000 Read data fie v

0.120  1.120 Swedatafie
Edit data texts

We began by creating a supplementary column with [Insert] function
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2]

—Absolute pressure conversion (bars)

-5 volts pressure sensor tension conversion into absolute pressure value
Standard interpolation

LINE SCALE Mot defined
Pressure sensor analog input tension Standard interpolation

ICOLUMN SCALE

[ o [nsoos|
e 0.120 0.000 1.120

Interpol

Insert after Suppress

e

Validate Cancel

ECU interpolation type Selection of ECU interpolation method for this map

Then scale value setting of this new column at the middle of the values of the two extreme columns =

2500 mv (for a better interpolation precision)

/x|

[~ Absolute pressure conversion (bars)

-5 volts pressure sensor tension conversion into absolute pressure value
LINE SCALE Not defined IStandard interpolation
COLUMM SCALE Pressure sensor analog input tension IStandard interpolation

N0 2500 IEMNS000
I ] 0.120 0.000 1.120

Interpol

Insert after Suppress

Cancel | {“Insert before

Validate

ECU interpolation type Selection of ECU interpolation method for this map

Then use of [Interpolate] function : this new column becomes transparent to the conversion

— Absolute pressure conversion (bars)

-5 volts pressure sensor tension conversion into absolute pressure value
IStandard interpolation

LINE SCALE Not defined
IStandard interpolation

COLUMN SCALE Pressure sensor analog input tension
2500

I ] 0.120 0.620 1.120

Cancel | Insert before Insert after Suppress

Validate
Selection of ECU interpolation method for this map

ECU interpolation type

Then cursor setting on line scale
Challenger 4 Tuning Pack
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/x|

—Absolute pressure conversion (bars)

-5 volts pressure sensor tension conversion into absolute pressure value
LINE SCALE Mot defined Standard interpolation
COLUMM SCALE Pressure sensor analog input tension Standard interpolation
0 0.120 0.620 1.120
Validate Cancel Insert before Insert after Suppress | Interpol I
Selection of ECU interpolation method for this map

ECU interpolation type

and use of [Insert after]

GENERIC MACHINE

— Absolute pressure conversion (bars)

-5 volts pressure sensor tension conversion into absolute pressure value
Standard interpolation

Mot defined
Standard interpolation

LINE SCALE

Pressure sensor analog input tension

ICOLUMN SCALE

0.620 1.120
[ 0.000

Interpol

Insert before | " Insert after | Suppress

Validate Cancel

ECU interpolation type | Selection of ECU interpolation method for this map

And then filling of mini and maxi validity values and of the error replacement value:

'GENERIC MACHINE

2[x

— Absolute pressure conversion (bars)

-5 volts pressure sensor tension conversion into abselute pressure value
Standard interpolation

Not defined
Standard interpolation

LINE SCALE
Pressure sensor analog input tension

COLUMM SCALE
(R T 5000]
0.120 0.620 1.120

125 4950 0.840

Interpol

Insert after Suppress

H Validate I Cancel | Insert before
Selection of ECU interpolation method for this map

ECU interpolation type |

TEMPERATURE SENSORS (CTN-CTP)
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This is an example of intake temperature sensor conversion with a specific fault strategy tuning:

Intake temperature | Value | State
NTC intake temperature input tension 0
Air intake temperature (°C) -273

Intake air temperature conversion (°C)

LINE SCALE Not defined | | Standard interpolation
COLUMN SCALE NTC intake temperature input tension 0| Standard interpolation
. T 200 220 242 268 208 334 371 417 468§
+160 +155 +150 +145 +140 +135 +130 +125 +120 +115 +1

25 4900 +45
4 | »

The sensor is a CTN one and the sensor conversion is given in °C on the first line.
The second line defines:

- 1st column = short-circuit validity limit: if the sensor tension goes below 25 millivolts, the
sensor is declared in short-circuit (to the ground)

- 2nd column = black-out validity limit: if the sensor tension goes above 4900 millivolts, the
sensor is declared in black-out

- 3rd column = replacement error value: if the sensor is declared in error, the intake
temperature value will be fixed to +45°C.

Note that we had not to add columns to the map because the standard conversions of the CTN sensors
have already more than 3 columns at the original state.

Intake temperature | Value | State

NTC inta - — 0
N Intake temperature map tuning datas
Air Intakek§:|||pc|aLu|£\ =7 P g | -273

Intake air temperature conversion (°C)

LINE SCALE Mot defined [ | standard interpolation

COLUMN SCALE NTC intake temperature input tension 0| Standard interpolation

[ IETF]  200] 2200 242|268 298 334 371] 417 468] 5§
+160 +155 +150 +145 +140 +135 +130 +125 +120 +115 +1

4 | »

We only had to create and fill the second line

LAMBDA SENSOR
This is an example of Lambda sensor conversion with a specific fault strategy tuning:

Sonde Lambda | Valeur | Etat
Entrée Analog tension Lambda o
Richesse mesurée (Rich) 0

Conversion LAMBDA

ECHELLE LIGNE Non défini | | Interpolation Standard |
ECHELLE COLONNE Entrée Analog tension Lambda 0| Interpolation Standard
Rihesse | ol 0 e . el e e e
513 525 538 550 563 575 588 600 613 6
10000 1000

»

The same displayed in Lambda

Lambda sensor | Value | State
Analog Lambda input tension 0
Richness measurement (Lambda) 2.500

LAMBDA conversion

LINE SCALE Mot defined [ | Standard interpolation [
COLUMN SCALE Analog Lambda input tension 0| Standard interpolation

9]

0 2.500 1.949 1.%04 1.858 1.818 1.776 1.739 1.700 1.666 1.631 1.6

0.005 10000  1.000
4 | »
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The Lambda sensor conversion is given in richness on the first line.

WARNING

The error setting of the Lambda sensors does not depend on the tension thresholds that the
measurement reaches, but depends on the sensor reaction time. In fact, older is the sensor, more slowly
it reacts, until it does not change richness value any more. If after the heating period (see 'Max waiting
before Lambda correction start'), the Lambda sensor does not change enough its value during a defined
time, it is declared in error.

So, IN THE CASE OF A LAMBDA SENSOR, THE ECU WILL NOT USE THE TWO FIRST
COLUMNS OF THE 2" LINE AS VALIDITY TENSION THREASHOLDS, but as a minimum
richness moving before a maximum gap of time defined in milliseconds.

The 3rd column defines the richness replacement value in case of sensor error.

The second line defines:

- 1st column = minimum richness moving: if the richness does not move at least of this value
during a predefined gap of time (by the 2™ column), the sensor is declared in error. If this value is 0,
there will never be an error. An average value is 5 (0.005 in Lambda display).

- 2nd column = maximum time gap of the minimum richness moving in milliseconds: if
during this time the richness does not move at least of a predefined value (by the 1rs column), the
sensor is declared in error. More this time gap is long, more time the sensor will need to be declared in
error. If this time is too short, the sensor may declare a wrong error. An average value is 10000 ms (10
seconds).

- 3rd column = replacement error value: if the sensor is declared in error, the richness value
will be fixed to 1000 (Lambda 1).

Note that we had not to add columns to the map because the standard conversion of the Lambda
sensors has already more than 3 columns at the original state.
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