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. System Requirements

A. General Requirements
1. Specia “Walbro Italy Serial Cable’ to connect the ECU to the PC.
2. Wabro Italy User Suite 4.0 software package or later installed on the
PC.
3. Inductive ignition coils with less than 7.5A of charging current.
4. Injectors with impedance in the range of 8-20 Ohm.
5. Crank/camshaft sensor:
a. Electromagnetic with a maximum peak-to-peak voltage of 12V.
or
b. Hall Effect with Vref 5V or Vref 12V.
6. Thermistorsfor Engine and Air Temperatures with impedance in the
range of 100-100,000 Ohm.
7. Throttle Position Sensor with Vref 0-5V.
Optional:
8. Manifold Air Pressure Sensor with Vref 0-5V.
9. Wideband Lambda Sensor with Vref 0-5V.

B. PC Requirements
Intel Pentium® I1 or equivaent based PC with at least 64MB of RAM and
Microsoft® Windows® 98/2000/XP, SV GA (800x600) display required,
XGA (1024x768) or better recommended.
C. ECU Requirements
A MinJ 600 ECU (Firmware Version MNJ600A O and later).
D. Terminology
The units for each variable, table, and plane are explicitly stated where needed.
Terms and Abbreviations:
Vref — Reference Voltage



1. General Information
The Walbro Italy User Suite software package consists of four independent programs:
GenTab, WinCons, DAct, and WAC. All but the WAC software are explained in this
manual, since the use of the WAC telemetry tool requires additional hardware.
Disclaimer: The in this manual described methods and procedures for setting up and
tuning aWalbro Italy engine management system are to be understood as guidelines
only. Walbro Italy does not take responsibility of any kind for damage to the engine
and other equipment used in conjunction with the Walbro Italy ECU.
A. GenTab
The GenTab software is a user-friendly tool to build the ECU’ s configuration and
map file (mpp file). It is used to set the environmental variables of the ECU as
well asto view and modify the fuel and spark maps.
B. WinCons
The WinCons software is a user friendly tool to monitor and tune the engine. It
has two purposes:
1. Numerical real-time monitoring of the engine parameters.
2. Establishing the injection, ignition, and idle valve planes during
dynamometer testing.

C. DAct
The DAct software is a powerful and user friendly data acquisition tool. It has two
purposes:
1. Downloading or analyzing the data from the on-board data logger.
2. Graphical and numerical real-time monitoring of the engine parameters.
This manual will only cover the basic functions of the DAct software. A more
detailed manual is available upon request.

I, Getting Started
To set up theinitial values for the variable section of the ECU’ s configuration file, a
wizard will automatically open when selecting the “New” option from the “File”
menu. Just follow the instructions on the screen to set up the variables for a new map
and configuration (.mpp) file for your ECU.




V. TheGenTab Software
A. TheMenu Layout
1. The“File’ Menu
a. “New” — Creates a blank configuration and map (.mpp) filein the

PC’ s memory and starts the wizard.
“Open” — Opens a configuration and map (.mpp) file.
“Save” — Saves the current configuration and map to the currently
opened (.mpp) file.
d. “Save As’ —Savesthe current configuration and map to a new
(.mpp) file.
“Print” —
“Undo Modify” — Reverses the last change of a map point or
variable.

0. “Model Selection” — Selectsthe .DGN file for the device (ECU)
that you are using.

h. “End” — Closes the GenTab software.

i. List Of Four Most Recently Opened Files

2. The“Index” Menu

a. “Display Map Index” — Opens the configuration index and lets you

select the tab or variable that you would like to work on.
3. The“Mode” Menu

a. “Read from ECU” — Downloads the ECU’ s configuration and map
fileinto the PC’'s memory.

b. “Writeto ECU” — Uploads the currently opened configuration and
map file from the PC to the ECU.

c. “Compare Maps’ — Compares the currently opened configuration
and map file with the configuration and map file programmed in
the ECU.

d. “Model” —Displaysthe GenTab devicefile (DGN) version and
ECU’sfirmware version. The line above the logo displays the
device (.DGN) file that is currently loaded. The GenTab versionis
displayed underneath the logo.

e. “Write EEPROM” — Thisfeatureis not available.

f. “Select COM” — Allows the selection of the serial port (COM port)
used to establish the connection between the PC and ECU.

4. The*“Windows’ Menu

a. “3D Maps’ — Determines the use of Open GL (hardware
accelerated graphic processing standard) to display three-
dimensional maps.

b. “Open Dash Maker” — Not used with this ECU model.

“Tile Horizontally” — Tiles the currently opened windows
horizontally.

d. “TileVerticaly” —Tiles the currently opened windows vertically.
e. “Cascade’ — Cascades the currently opened windows.
f
g
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“Arrange Icons” — Arranges the icons of minimized windows.
. “Close All Windows’ — Closes all currently opened windows.



5. The Toolbar Buttons
The Toolbar Buttons allow the quick use of commonly used functions
without having to use on the menus.

a

b.

C.

The“New” button — Creates a blank configuration and map (.mpp)
filein the PC’'s memory and starts the wizard.

The“Open” Button — Opens a configuration and map (.mpp) file.
“Save” — Saves the current configuration and map to the currently
selected (.mpp) file.

The“Print” Button —

The“Map Index” Button — Opens the configuration index and lets
you select the tab or variable that you would like to work on.

The “Read from ECU” Button — Downloads the ECU’s
configuration and map file into the PC’s memory.

The “Write to ECU” Button — Uploads the currently opened
configuration and map file from the PC to the ECU.

The “Undo Modify” Button — Reverses the last change of a map
point or variable.

6. TheBlock Selector
The MinJ 600 ECU has dual-map capabilities. This means that the ECU
can be programmed with two completely different configurations at the
same time. Both configurations are saved in the same configuration and
map file (.mpp). To select the Block that you would like to work on, use
the pull-down box in the top-right of the GenTab screen. The available
Blocks are called 0 and 1.

7. TheTab Layout

a

b.

C.

The“Tables” Tab — The two-dimensional configuration tables are
located on this tab.

The“Planes’ Tab — The three-dimensional configuration tables are
located on this tab.

The“Variables’ Tab — The ECU’ s basic configuration variables
are located on thistab.

The “*Comments’ Tab — This tab allows to the user to add
comments to the current configuration and map (.mpp) file. The
here entered text is only saved in the file on the PC and not inside
the ECU.

The“Model File” Tab — Thistab displays the currently used device
model (.DGN) file and the version of the GenTab software.



B. Setting The ECU Variables
1. MAP Sensor 0 Volt Pressure Reading (LPML)
Pressure value at which the MAP sensor@reference voltage corresponds
to 0 Volts. Thevalueisin millibar. Please refer to your MAP sensor®
product data sheet for this information.

2. MAP Sensor 5 Volt Pressure Reading (UPML)
Pressure value at which the MAP sensor@reference voltage corresponds
to 5 Volts. Thevaueisin millibar. Please refer to your MAP sensor®
product data sheet for this information.

3. Acceeration Adjustment Duration (ROUND_ACC)
The injection pulse will be multiplied by the corresponding factor from the
ACCT tablefor the here entered amount of revolutions.
¥

3
1 X

1234

The multiplication factor for the accel eration correction isdecreasing in a
linear fashion starting from the revolution after the acceleration is
encountered to the value entered here.

The y-axis defines the corresponding value from the ACCT table and the
x-axis to the number of crankshaft revolutions. In this representation, the
value entered in the ROUND_ACC variable field would be 4.

4. Ignition Coil Dwell Time (DWELL)
This value specifies the charge time of the ignition coil(s) before each
actual ignition point. The value isin microseconds.

5. Manifold Absolute Pressure Input (PRESSKIND)
Specify the source to be used to measure the Manifold Absolute Pressure
(MAP). When using TPS vs. RPM to calculate the engine load, this input
will be used to measure ambient barometric pressure for injection timing
correction according to the TMAPINJ table.
1 = External MAP transducer
2 = For Mitsubishi Evo 6 and 7 models only: Pressure from air flow
calculation - Note: FLP_F variable has to to be O for this option to work.
3 = Pressure data received from Walbro Dash99 (the use of thisfunctionis
not suggested)
4 = Air flow value directly from Mass Airflow Meter (MAF)
Note: FLP_F variable hasto be set to O for this option to work.

6. RPM Limiter (LIMITER)
RPM limiter value. The CUTTY PE variable determinesif the injection
and / or ignition will be cut off.



7. Method to Calculate Engine Load for Fuel and Ignition Tables (FLP_F)
For base fuel and base ignition tables:
0 =The engine load is calculated based on Manifold Absolute Pressure
(MAP) vs. RPM
255 = The engine load is calculated based on the input of the Throttle
Position Sensor (TPS) vs. RPM
This setting will influence the following planes: B_FUEL_T, BT_IGN_T,
BPHASET, WATER_SPRAY

8. Method to Calculate Engine Load for Individual Cylinder Adjustment
Tables (FLP_F2)

For individual cylinder adjustment tables:
0 =The engine load is calculated based on Manifold Absolute Pressure
(MAP) vs. RPM
255 = The engine load is calculated based on the input of the Throttle
Position Sensor (TPS) vs. RPM
This setting will influence the following planes: FT_CYL_1, FT_CYL_2,
FT_CYL_3,FT_CYL_4,FT_CYL_5,FT_CYL_6,IT_CYL_1,
IT CYL_2,IT_ CYL 3, IT_CYL_4,IT CYL 5T _CYL_6

9. 0% TPSBit Value (MINPTV)
Bit value at 0% throttle (idle position). The 0-5 Volt reference voltage of
the throttle position sensor is divided into 256 bits. It is recommended to
use the WinCons Software to establish this value. Please refer to the
WinCons user manual for details on this procedure. In specia casesthis
value can be entered manually.

10. 100% TPS Bit Value (MAXPTV)
Bit value at 100% throttle (Wide Open Throttle or WOT). The 0-5 Volt
reference voltage of the throttle position sensor is divided into 256 bits. It
is recommended to use the WinCons Software to establish this value.
Please refer to the WinCons user manual for details on this procedure. In
special cases this value can be entered manually.

11. Number Of Crankshaft Flywheel Teeth (TEETH)
Thisisthe number of crankshaft flywheel teeth. When using a "Multitooth
missing 2 teeth" type flywheel, the number must include the missing teeth.
For multi cylinder 4-stroke engines designed to be fired 180 degrees apart:
The total number of teeth must always be divisible by one half times the
number of cylinders of the engine used. For al 2-stroke engines and 4-
stroke engines designed to be fired 90 degrees apart: The total number of
teeth must always be divisible by the number of cylinders of the engine
used. For optimum performance of the ECU, a minimum of 30 (minus 2)
teeth is generally recommended.



12. Top Dead Center - Cylinder 1, 2, 3, 4, 5, 6 —Ignition (TDC_x_SP)
(x represents the cylinder number —1, 2, 3, 4, 5, or 6)
Tooth on the crankshaft flywheel corresponding to Top Dead Center of
cylinder #x (TDC x) in regard to the ignition point (at O degrees of
advance).

13. Top Dead Center - Cylinder 1, 2, 3, 4, 5, 6 — Injection (TDC_x_Ph)
(x represents the cylinder number —1, 2, 3, 4, 5, or 6)
Tooth on the crankshaft flywheel corresponding to Top Dead Center of
cylinder #x (TDC x) in regard to the injection point (at O degrees of
injection phase).

14. |dle Valve Type (VALVTY PE)
This number indicates the type of idle valve:
1 = Duty-Cycle Valve (ECU pins MPP1 and MPP2 are used for the valve;
pins MPP3 and MPP4 can be turned on or off according to the
SOLENOIDE 1 and SOLENOIDE._2 tables respectively)
2 = Stepper motor Vave (ECU pins MPP1, MPP2, MPP3, and MPP4 are
used for the valve; the duration for each step of the stepper motor is
2.5ms)
3 = Stepper motor Valve (for Mitsubishi Evo 6 and 7 applications) (ECU
pins MPP1, MPP2, MPP3, and MPP4 are used for the valve; the duration
for each step of the stepper motor is 5.0ms)

15. Not Necessary To Set This Vaue (SPARKTYPE)
Note: When using a multi-tooth missing two teeth flywheel, then spark
occurs every revolution. When using multi-tooth missing two teeth
flywheel and cam reference sensor, then spark occurs every other
revolution. Important: TEETH and QSENG variables must be set
accordingly. See comment section of those two variables for details.

16. Cut Type For RPM Limiter And Shifting (CUTTY PE)
This value determines the cut type for RPM limiting and shifting:
0= Cut Injection
1 = Cut Ignition
2 = Cut Injection and Ignition

17. Cut Duration For Shift (TIMERGEAR)
This value determines how long ignition and / or injection is cut when a
shift input is encountered. Thisvalueisin milliseconds.

18. Signals For RPM Meter (REVCNT)
Number of signals for RPM meter sent each revolution of the crankshaft.

10



19. Flywheel Type (QSENG)
This value identifies the type of flywheel used:
0 = Multi-tooth flywheel missing 2 teeth
1 = Multi-tooth flywheel missing 2 teeth with cam reference
2 = Specia Mitsubishi Evo 6 type
3 = Specia Mitsubishi Evo 7 type

20. Fan Switch On (FANON)
Threshold to switch the fan output on. The value isin degree Celsius.
Note: The FANON and FANOFF variables define the desired operating
range of the engine, therefore, the FANON variable should be greater than
the FANOFF variable.

21. Fan Switch Off (FANOFF)
Threshold to switch the fan output off. The valueisin degree Celsius.
Note: The FANON and FANOFF variables define the desired operating
range of the engine; therefore, the FANOFF variable should be less than
the FANON variable.

22. Lambda Closed L oop Operation (FLAMBDA)
0 = Closed loop lambda operation disabled.
1 = Closed |oop lambda operation using one lambda sensor per cylinder
bank (Lambda_1 and Lambda2).
KLambda 1 will optimize cylinder bank 1 (Inj1, Inj2, and Inj3 values)
KLambda_2 will optimize cylinder bank 2 (Inj4, Inj5, and Inj6 values).
2 = Closed loop lambda operation using a single lambda sensor
(Lambda_1 input used only). KLambda_1 values will optimize the base
injection value. Lambda 2 input is disregarded.
3 = Closed loop lambda operation using a single lambda sensor
(Lambda_2 input used only). KLambda 2 values will optimize the base
injection value. Lambda 1 input is disregarded.
4= Closed loop lambda operation for cylinder bank 1 only, using asingle
lambda sensor (Lambda_1 input used only) KLambda 1 value will
optimize cylinder bank 1 (Inj1, Inj2, and Inj3 values). Lambda 2 input is
disregarded.
5 = Closed loop lambda operation for cylinder bank 2 only, using asingle
lambda sensor (Lambda_2 input used only) KLambda 2 value will
optimize cylinder bank 2 (Inj4, Inj5, and Inj6 values). Lambda 1 input is
disregarded.
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23. Lambda Reference Offset Value (+/-) (LAMBERR)
This value determines the allowable deviation of the measured lambda
value from the lambda reference table (PQLAMBDA). Example: Vauein
lambda reference table at corresponding RPM and TPS/Pressureis 0.85
and the value entered in the LAMBERR field is 0.05. Closed loop
correction will become active when the measured lambda value is outside
the range of 0.80 and 0.90.

24. Timing Lambda Strategy Operation (CLKLAMBDA)
This value determines in what interval the desired lambda value (set in the
PQLAMBDA map) is compared with the measured lambda value. If the
measured lambda value is outside of the range defined in the LAMBERR
variable, the injection pulse will be modified according to the values set in
INCKLAMBDA and DECKLAMBDA variables. Thevalueisin
revolutions of the crankshaft. A value of 10 should be a good starting on
most engine applications.

25. Step To increase Klambda (INCKLAMBDA)
This value determines the step size to increase the lambda correction
factor when the measured lambda value is leaner than desired. Example: If
avalue of .01 isentered here, in case of a measured lean condition, the
lambda correction factor will increase from 1.00 to 1.01 to 1.02.... until the
measured lambda value is within the desired range. Recommendation: A
value of 0.011 isagood starting value for initia tuning / mapping
purposes. A vaue of 0.002 isagood starting value for aready fine tuned /
mapped engines.

26. Step To Decrease Klambda (DECKLAMBDA)
This value determines the step size to decrease the lambda correction
factor when the measured lambda value is richer than desired. Example: If
avalue of .01 isentered here, in case of a measured rich condition, the
lambda correction factor will decrease from 1.00 to 0.99 to 0.98.... until
the measured lambda value is within the desired range. Recommendation:
A value of 0.011 isagood starting value for initial tuning / mapping
purposes. A value of 0.002 is agood starting value for aready fine tuned /
mapped engines.

27. Low Range Klambda (RNGKL_INF)
This value sets the lowest possible value for the lambda correction factor.
Example: Entering avaue of 0.95 allows only a minimum lambda
correction factor of 0.95, even though the desired lambda value (set in the
PQLAMBDA map) may not be reached yet. Recommendation: A value of
0.50 isagood starting value for initia tuning / mapping purposes. A value
of 0.92 isagood starting value for already fine tuned / mapped engines.
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28. High Range Klambda (RNGKL_SUP)
This value sets the highest possible value for the lambda correction factor.
Example: Entering avalue of 1.10 allows only a maximum lambda
correction factor of 1.10, even though the desired lambda value (set in the
PQLAMBDA map) may not be reached yet. Recommendation: A value of
1.50 isagood starting value for initial tuning / mapping purposes. A value
of 1.08 isagood starting value for already fine tuned / mapped engines.

29. Crankshaft Sensor Type (ENG_SIGN)
0 = Hall Effect
1 = Electromagnetic

30. Camshaft Sensor Type (CAM_SIGN)
0 = Hall Effect
1 = Electromagnetic

31. Top Dead Cylinder Offset (OFFSET_TDC)
Offset of the signal and the mechanical TDC. The valueisin degrees.
Both, positive and negative values can be entered from -720.0 to 720.0.
Note: Thisvariableis only used when the QSENG variable has a value of
2 or 3 (Mitsubishi Evo 6 or 7 applications).

32. Boost Valve Control Direction (BOOSTD)
0 = Increase the duty cycle of the valve motor in order to decrease boost.
255 = Decrease the duty cycle of the valve motor in order to decrease
boost.

33. Step To Increase / Decrease Boost Control Vave Duty
Cycle(STEPBOOST)
This value determines the step size of the amplitude change to increase or
decrease the boost control duty cycle in order to achieve the desired boost
pressure set in the P_BOOST table.

34. Boost Control Check Interval (CLKBOOST)
This value defines the interval in which the system compares the desired
boost value (set in the P_BOOST table) with the value measured by the
MAP sensor. The valueisin microseconds.
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35. Boost Control Valve Duty Cycle Period Length (PBOOST)
Length of one period for the duty cycle of the boost control valve. The
value is in microseconds.

L

Period

36. Enable Telemetry Tool - Port Number 3 (WAC_ENABLE)
This value determines the usage of port number 3 on the ECU:
0 = telemetry information can be read using WinCons (for testing
purposes only).
1 = telemetry information can be read using the WAC software. Please
refer to the WAC software user manual for details.

37. Datalogger on USB or Serial port (DL_COM_USB)
0= DAct communicates using USB port (port number 1 on ECU)
1= DAct communicates using seria port (port number 2 on ECU)

38. PIN Code Vaue (PIN)
For using the WAC telemetry system only!
0= PIN code verification on the GSM SIM card is disabled
otherwise, enter the PIN code of the GSM SIM card of the modem in the
vehicle. Please refer to the WA C software user manual for details.

39. Country Code Value (MCC)
For using the WAC telemetry system only! Enter the MCC code of the
GSM SIM card of the modem in the vehicle. Please refer to the WAC
software user manual for details.

40. Network Code Value (MNC)
For using the WAC telemetry system only! Enter the MNC code of the
GSM SIM card of the modem in the vehicle. Please refer to the WAC
software user manual for details.

41. Throttle Threshold Solenoid 1(TP_TH_SOL1)
Minimum throttle position to activate ECU pin MPP3 according to the
SOLENOIDE_1 table. Thevaueisin percent throttle (TPS value).

42. Throttle Threshold Solenoid 2 (TP_TH_SOL2)

Minimum throttle position to activate ECU pin MPP4 according to the
SOLENOIDE_2 table. Thevaueisin percent throttle (TPS value).
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43. Wheel Speed Teeth (SPEED_TEETH)
Number of teeth on the wheel- speed flywheel for ground-speed
calculation.

44. Wheel Perimeter (PERIMETER)
Tire perimeter of the wheel with the wheel-speed sensor (in centimeters).

45. RPM Threshold For Starting On-Board Data Logging
(RPMTHSTARTDT)
RPM value to start recording the engine parameters into the on-board
memory.

46. Start RPM Limiter (STARTLIMITER)
RPM limiter value, when the cal culated ground speed is less than the
value defined in the STARTSPEED variable.

47. Start Speed (STARTSPEED)

Calculated Ground speed to disable the RPM limiter function defined by
the STARTLIMITER variable. The value isin kilometers per hour (km/h).

15



C. Planes

1. TheFue Maps

a TheBase Fuel Map (B_FUEL_T)

Thisisthe base injection pulse-width map for al cylinders. The
injector pulse-width (in microseconds; with a 0.5 microsecond
resolution) is represented as the Z coordinate, engine speed (RPM) is
the X coordinate, and engine load isthe Y coordinate (defined as
throttle percentage opening (% TPS) or Manifold Absolute Pressure
(MAP) in millibar — depending on the setting of the FLP_F variable).

b. ThelIndividua Fuel Adjustment Tables (FT_CYL_X)

(x represents the cylinder number —1, 2, 3, 4, 5, or 6)
Thisistheinjection pulse-width adjustment map for each individual
cylinder. The pulse-width correction factor is represented as the Z
coordinate, engine speed (RPM) isthe X coordinate, and engine |oad
isthe Y coordinate (defined as throttle percentage opening (% TPS) or
Manifold Absolute Pressure (MAP) in millibar — depending on the
setting of the FLP_F2 variable).

2. Thelgnition Maps

a. TheBaseIgnition Map (B_IGN_T)

Thisisthe base spark advance map for al cylinders. The spark
advance (in degrees before Top Dead Center (TDC); with a0.25
degree resolution) is represented as the Z coordinate, engine speed
(RPM) isthe X coordinate, and engine load isthe Y coordinate
(defined as throttle percentage opening (% TPS) or Manifold Absolute
Pressure (MAP) in millibar — depending on the setting of the FLP_F
variable).

Note: In the current version of GenTab, the some decimal places of the
spark advanced will be displayed rounded (0.25 will be displayed as
0.3 and 0.75 will be displayed as 0.8).

b. TheIndividua Ignition Adjustment Tables (IT_CYL_x)

(x represents the cylinder number —1, 2, 3, 4, 5, or 6)

Thisisthe spark advance adjustment map for each individual cylinder.
The spark advance correction value is represented as the Z coordinate,
engine speed (RPM) isthe X coordinate, and engine load isthe Y
coordinate (defined as throttle percentage opening (% TPS) or
Manifold Absolute Pressure (MAP) in millibar — depending on the
setting of the FLP_F2 variable).
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3. Base Injection Phase Table (BPHASET)
Thisisthe base map for the injection phase. The injection phaseis
represented as the Z coordinate (in degrees before Top Dead Center
(TDC); with a 0.1 degree resolution and a maximum value of 720
degrees), engine speed (RPM) isthe X coordinate, and engine load is the
Y coordinate (defined as throttle percentage opening (% TPS) or Manifold
Absolute Pressure (MAP) in millibar — depending on the FLP_F variable).

4. Cranking/Temperature Offset Table (CRANK_T)
With this map additional duration of the injection pulse-width can be
added to the base values during engine start. The additional pulse-widthis
represented as the Z coordinate (in microseconds; with a 0.5 microsecond
resolution), the X coordinate represents the number of initial crankshaft
engine revolutions, and the Y coordinate represents the current engine
temperature (in degrees Celsius).

5. ldle Vave Opening Table (IDLET)
This map controls the idle valve opening. The Z coordinate represents the
valve duty cycle (in percent), the X variable represents the engine speed
(RPM) and the Y coordinate represents the engine temperature (in degrees
Celsius).

6. Acceleration Fuel Adjustment Table (ACCT)
With this map injection pulse-width can be multiplied to compensate for
the sudden pressure change in the intake manifold when the throttleis
opened. The Z coordinate represents the factor to multiply the base
injection (if thisvalueis 1 no compensation will be made), the X
coordinate represents the engine speed (RPM) and the Y coordinate
represents the throttle opening speed (indicated as throttle opening
percentage/10 milliseconds).

7. Spray Water Table (WATER_SPRAY)
(For Mitsubishi Evo applications only.) With this map the duty cycle to
control the intercooler spray water valve. The valve duty cycle (in percent)
isrepresented as the Z coordinate, engine speed (RPM) isthe X
coordinate, and engine load isthe Y coordinate (defined as throttle
percentage opening (% TPS) or Manifold Absolute Pressure (MAP) in
millibar — depending on the setting of the FLP_F variable).

8. Lambda Reference Table (PQLAMBDA)
This map defines the desired lambda value (from 0 to 2.55). The lambda
valueis represented as the Z coordinate, engine speed (RPM) isthe X
coordinate, and engine load isthe Y coordinate (defined as throttle
percentage opening (% TPS) or Manifold Absolute Pressure (MAP) in
millibar — depending on the setting of the FLP_F variable).

17



9. Lambda Strategy Disable Plane (PQLAMBDAEN)
With this map, the closed loop lambda operation can be disabled for
certain engine running conditions. If the Z coordinate is set to O the
lambda adjustment will be disabled at the corresponding engine speed
(RPM — X coordinate) and engine load (Y coordinate - defined as throttle
percentage opening (% TPS) or Manifold Absolute Pressure (MAP) in
millibar — depending on the setting of the FLP_F variable). If the Z
coordinate is set to 2 the lambda closed operation is enabled for the
corresponding point.
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D. Tables
1. Throttle Breakpoints for Injection, Ignition and Injection Phase
(BRK_THROTTLE_1)
This table defines the sixteen breakpoint values for the throttle opening
percentage. These values are used on the Y-axis in the Base Fuel Table
(B_FUEL_T), BaseIgnition Table (B_IGN_T), and Base Injection Phase
Table (BPHASET). Thistableis only used when the FLP_F variable is set
to 255.

2. Throttle Breakpoints for Injection and Ignition Adjustment
(BRK_THROTTLE_2)
This table defines the sixteen breakpoint values for the throttle opening
percentage. These values are used on the Y-axisin the Individua Cylinder
Adjustment Tables for injection (FT_CYL_x) and ignition (IT_CYL_Xx).
Thistable is only used when the FLP_F2 variable is set to 255.

3. Pressure Breakpoints for Injection, Ignition and Injection Phase
(BRK_PRESSURE_1)
This table defines the sixteen breakpoint values for the Manifold Absolute
Pressure (MAP). These values are used on the Y -axis in the Base Fuel
Table (B_FUEL_T), Base Ignition Table (B_IGN_T), and Base Injection
Phase Table (BPHASET). Thistableis only used when the FLP_F
variableis set to 0.

4. Pressure Breakpoints for Injection and Ignition Adjustment (BRK _
PRESSURE_2)
This table defines the sixteen breakpoint values for the Manifold Absolute
Pressure (MAP). These values are used on the Y -axisin the Individual
Cylinder Adjustment Tables for injection (FT_CYL_x) and ignition
(IT_CYL_x). Thistableis only used when the FLP_F2 variableis set to 0.

5. RPM Breakpoints for Injection, Ignition and Injection Phase
(BRK_RPM 1)
This table defines the 32 engine speed (RPM) breakpoint values. These
values are used on the X-axisin the Base Fuel Table (B_FUEL _T), Base
Ignition Table (B_IGN_T), and Base Injection Phase Table (BPHASET).

6. RPM Breakpoints for Injection/Ignition Adjustment (BRK_RPM _2)
Thistable defines the 32 engine speed (RPM) breakpoint values. These
values are used on the X-axisin the Individual Cylinder Adjustment
Tablesfor injection (FT_CYL_x) and ignition (IT_CYL_X).
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7. RPM Breakpoints for Ignition Adjustment Tables According to the Gear
(BRK_RPM_3)
Thistable defines the sixteen engine speed (RPM) breakpoint values.
These values are used on the X-axisin the Individual Ignition Adjustment
Tablesfor and ignition (CSPARK _x) according to the current gear.

8. Throttle Opening Speed Breakpoints for the Acceleration Table
(BRK_OST)
This table defines the sixteen breakpoint values for the throttle opening
velocity (defined as throttle percentage (% TPS) change/10 milliseconds,
possible range of 0 to 255). These values are used on the Y -axisin the
Acceleration Fuel Adjustment Table (ACCT).

9. RPM Breakpointsfor Acceleration Table (BRK_RPM_TRANS)
Thistable defines the sixteen engine speed (RPM) breakpoint values.
These values are used on the X-axisin the Acceleration Fuel Adjustment
Table (ACCT).

10. Bit  Air Temperature Correspondence Table (TBLINAIR)
This table defines the rel ation between the binary bit values (256 bit
resolution, 0-5V scale) and the air temperature (from -30 degrees Celsius
to 130 degrees Celsius).

11. Bit  Engine Temperature Correspondence Table (TBLINWATER)
Thistable defines the relation between the binary bit values (256 bit
resolution, 0-5V scale) and the engine temperature (from -30 degrees
Celsius to 130 degrees Celsius).

12. Bit  Lambda Correspondence Table (TBLINLAMBDA)
This table defines the relation between the binary bit values (1024 bit
resolution, 0-5V scale) and the lambda value (from 0 to 2.55 lambda).

13. Air Temperature Fuel Adjustment (TAIRINJ)
With this table the injection pulse-width can be multiplied to compensate
for the change of air density (oxygen content) with the change of intake air
temperature (represented on the X-axis). The multiplicative correction
factor is represented on the Y -axis.

14. Engine Temperature Fuel Adjustment (TH20INJ)
With this table the injection pulse-width can be multiplied to aid cold
running conditions (engine temperature is represented on the X-axis). The
multiplicative correction factor is represented on the Y-axis.
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15. Barometric Pressure Fuel Adjustment (TMAPINJ)
With this table the injection pulse-width can be multiplied to compensate
for the change of air density (oxygen content) with the change of ambient

air pressure (represented on the X-axis). The correction factor is
represented on the Y -axis. Thistable is only applicable on naturally
aspirated engines, when the FLP and FLP_2 variables are set to 255.

16. Air Temperature Spark Adjustment (TAIRANT)
With this table the spark advance can be modified as a function of intake
air temperature. The values on the Y -axis define the spark advance offset
(positive values add spark advance, negative values retard the spark
advance). The X-axis represents the intake air temperature (in degree
Celsius).

17. Engine Temperature Spark Adjustment (TH20ANT)
With this table the spark advance can be modified as a function of engine
temperature. The values on the Y -axis define the spark advance offset
(positive values add spark advance, negative values retard the spark
advance). The X-axis represents the engine temperature (in degree
Celsius).

18. Battery Voltage Delay Offset (TBVBATT)
With this table the injection pulse-width can be modified to compensate
for the response time of the injectors with a change of the supply voltage
(represented on the X-axis). The additional pulse-width (in microseconds)
isrepresented on the Y -axis.

19. Ignition Adjustment for the corresponding Gear (CSPARK _x)
(where x represents the gear)
These tables define the spark advance adjustments for each gear. Tthe
gpark advance offset (positive values add spark advance, negative values
retard the spark advance) is represented on the Y -axis and the
corresponding engine speed (RPM) is represented on the X-axis.

20. Cranking Temperature Breakpoints (CRANK_TEMP)
This table defines the sixteen engine temperature (in degrees Celsius)
breakpoint values. These values are used on the Y -axis in the Cranking
Temperature Offset Table (CRANK_T).

21. Solenoid 1 Table (on/off) According to RPM (SOLENOIDE_1)
This table defines the engine speed levels at which the solenoid 1 output
of the ECU isturned on or off. A value of 1 disables the output and a
value of 0 enablesit. Thistable is aso dependent on the current throttle
position value (TPS) according to the TP_TH_SOL 1 variable.
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22. Solenoid 2 Table (on/off) According to RPM (SOLENOIDE_2)
This table defines the engine speed levels at which the solenoid 2 output
of the ECU isturned on or off. A value of 1 disables the output and a
value of 0 enablesit. Thistable is aso dependent on the current throttle
position value (TPS) according to the TP_TH_SOL2 variable.

23. Boost Limit Control Table (P_BOOST)
This table defines the desired intake manifold pressure (in millibar) for the
corresponding engine speed (RPM). Thistable is only applicable on
forced induction engines, when the FLP variable is set to 0 and an electric

waste gate is used.

22



E. Editing the Planes

1. The Three-Dimensiona Plane Layout

Z = Injection W [E277.0

| ¥ = Milibar / [1000.00

| =FPM. |2400,00

k1
B “ = Ma IW7
‘» > @' Min ID—

The Z Coordinate
The Z Coordinate represents the editable value of aplane, in
this case the injection pulse width in microseconds.

TheY Coordinate
TheY Coordinate represents the engine load, in his case
manifold absolute pressure (MAP) in millibar.

The X Coordinate
The X coordinate represents the engine speed in revolutions
per minute (RPM)

Plane View
The Plane View buttons allow rotating and tilting the plane.

Point Navigation
The Point Navigation buttons allow jumping to one of the
adjacent plane pointsin the X or Y direction.

View Range for Z Coordinate
The Min and Max Values of the View Range define the range
of the graph’s Z-axis.

Two-Dimensiona View Selection
The“X Section” and “Y Section” buttons alow to display a
two-dimensional graph of either the x or y section of the
currently selected plane point.
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2. Two-Dimensiona View of aPlane Section
a The X-Section View

e

b. TheY-Section View
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c. The Editing Functions

P — e
.E

I.  Selecting an Areato Edit
By holding down the left mouse button and dragging the
mouse pointer over the graph area, the blue highlighted
areawill be selected for editing.

ii.  The“Right-Click Menu”
By clicking the right mouse button anywhere in the graph
area of the screen, the “Right-Click Menu” will be
displayed. It contains the following commands:

1. “Modify” — Selecting this option allows the
manual editing of a single currently selected point
by either editing the value of Z coordinate or by
holding the left mouse button over a point and
dragging it up or down.

Note: The background of the graph will turn
light-blue and a checkmark will be displayed
next to this menu function as long as the
“Modify” optionisactive.

2. “Copy” — This command allows the copying of a
currently selected graph area.

Note: Thisoption is only available when an
area of the graph is currently selected.
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3.

“Paste” — This command alows the pasting of a
previously copied area of a graph.
Note: Thisoption isonly available when an
area of the graph has been previously
copied.
“Select All” — This command selects al points of
the graph.
“Modify Selected Area’ — This command allows
modifying the entire selected are. The area can
either be multiplied by afactor or avaue can be
added or subtracted (by entering avalue
proceeded with aminus (-) sign).
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“Interpolation” — This command allows
modifying the selected area using linear
interpolation. The four outer points of the selected
area define the boundary values for the
interpolation.

F. Editingthe Tables

Editing the tablesis very similar to editing the two-dimensional views of the
Planes. Please see the “ Editing the Planes” section of this manual for details

on how to edit the Tables.
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V. TheWinCons Softwar e

A. The Menu Layout

1. The*
a

File” Menu

“Open Map” — Opens a map and configuration (.mpp) file on disk
and compares it with the map and configuration file currently
loaded in the ECU.

“Save As’ — Savesthe current configuration and map to a new
(.mpp) file.

“Save” — Saves the current configuration and map to the currently
opened (.mpp) file.

“Create anew map” — Uses the values from the “ Correction Plane’
tables to update the currently opened map and configuration file
and save it under anew name.

“Device” — Selectsthe .DGN file for the device (ECU) that you are
using.

“TPS cdibration” — Allows the calibration of the throttle position
sensor’ s (TPS) minimum and maximum values.

“Options’ — Allows the selection of the displayed channels on the
“Console” tab.

“Exit” — Closes the WinCons software.

Console” Menu

“Start” — Begins the real-time monitoring and tuning of the engine
parameters.

“Stop” — Ends the real -time monitoring and tuning of the engine
parameters.

“Zoom” — Enlarges the Console display boxes.

“Restore” — Restores the original position of the console window if
it has been moved.

“Language” — Allows selection of the language for the WinCons
software.

“Codes’ — Displays the versions of the console packet, GenTab
device, and ECU firmware version.

Datalogger” Menu
“Start” — Starts the data logging on the PC’s hard drive.
“Stop” — Stops the datalogging on the PC’s hard drive.

COM” Menu

“Baud Rate” — Sets the communication speed. It is not
recommended to change the default value of 38400.
“COM Port” — Allows selection of the PC’'s COM port for
communication with the ECU.
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5. The Toolbar Buttons
The Toolbar Buttons allow the quick use of commonly used functions
without having to use the menus. Some of them might have atoggle
functionality, meaning they might only be visible when their
functionality is appropriate i.e. a stop button will only appear when its
related function is running.
a. The“Console Start” button — Begins the real-time monitoring and

b.

C.

d.

tuning of the engine parameters.

The “Console Stop” button — Ends the real-time monitoring and
tuning of the engine parameters.

The“Logging Start” button — Starts the datalogging on the PC’'s
hard drive.

The “Logging Stop” button — Stops the data logging on the PC’'s
hard drive.

6. The Tab Layout
a. The“Console’” Tab

The current engine parameters are displayed on the left part of the
screen. Theright part contains the manual adjustment controls for
injection duration, ignition advance, injection phase, and idle valve
opening.

The “Parameters’” Tab

The options for display refresh rate, datalogging, and tuning are
displayed on the | eft part of the screen. The selection for the
correction planes are displayed on the right of the screen (only
when amap and configuration file is opened).

The “Corrections Plane” Tab

Note: Thistab isonly available when a map and configuration
(.mpp) file has been loaded and verified with the ECU.

The found correction values are displayed in atable on the |eft part
of the screen. The selection for the correction planes are displayed
on the right of the screen.
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B. Basic WinCons Software Functions
1. Selecting the Language
The first time the WinCons software is started, a dialogue box will
prompt you to select the language file. Choose the desired file (.wcl)
from the WinCons installation folder on your hard drive. The language
can be changed at any time by selecting “Language” option in the
“Console” menu.

2. Selecting the Device
The WinCons software is designed to automatically choose the correct
devicefile for the device that you are trying to connect. If for any reason
this automatic detection is not working correctly, the device file can be
selected manually by selecting the “Device” option from the “File”
menu.

3. Monitoring the Engine Parametersin Real-Time

The most basic function of WinConsisto provide real-time information
about then engine parameters. To activate the monitoring function, click
on the “ Console Start” button on the Toolbar or select the “ Start” option
from the “Console€” menu. The engine parameters will now be displayed
in the “Console” tab. To stop monitoring the engine parameters, click
the “Console Stop” button on the Toolbar or select the “ Stop” option
from the “ Console” menu.

4. Cadlibrating the Throttle Position Sensor (TPS)
In order to establish the idle (0%) and wide open throttle (100% - WOT)
positions, complete the following steps:

a. Open the map and configuration (.mpp) filethat is currently
programmed in the ECU from disk. The software will verify that
both are equal.

Select the “TPS Calibration” option from the “File” menu.

Put the throttle at itsidle position and press the F1 key.

Put the throttle at its wide open position and press the F2 key.
Change the “Block” selector to block 1 and repeat steps ¢ and d.
Click the “OK” button.

The new ECU map and configuration file will now be uploaded.
Save the new map and configuration file to disk.

S@rpoo0CT
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5. Engine Mapping and Tuning
a. Fuel Mapping Using the ECU’ s Closed Loop Lambda Control
Using the closed loop lambda control functions of the ECU abasic
fuel map can be easily established. Please refer to the GenTab
software manual section for instructions on how to activate and
configure this feature.

VI.

Vii.

viil.

In order to use this feature, the “ Spacebar Enable” and
“Unified Correction Enable’ check-boxesin the
“Parameters’ tab need to be checked.

Open the map and configuration (.mpp) file that is currently
loaded in the ECU from disk. The software will verify that
both are equal.

Double-click in the white “ Selected” field next to the
“B_FUEL_T" field. “OK!” should now be displayed in the
“Selected” field.

Switch to the “Console” tab and enable real-time engine
monitoring and tuning by clicking the “ Start Console’
toolbar button.

Start the engine and bring it to operating temperature.

Run the engine at the load vs. engine speed point that you
aretrying to map. The ECU will try to correct the current
injection pulse-width to achieve the desired lambda value
set in the PQLAMBDA plane of the configuration and map
file loaded in the ECU. Once the lambda value has
stabilized, press the space bar on the keyboard. The
correction for the current load vs. engine speed is now
saved.

Repeat step vi for al the remaining load vs. engine speed
points that your are trying to map.

When finished, all the saved corrections can be reviewed in
the “Correction Plane” tab.

To create anew map and configuration (.mpp) file with all
the implemented corrections, select the “ Create a new map”
option from the “File” menu. The new file can now be
saved. Afterwards the software will prompt you to upload
the new map and configuration file to the ECU.
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b. Manua Adjustments

Injection pulse-width, ignition timing, injection timing (phase) as

well asidle valve opening can be manually adjusted in real time.

The injections pulse-width and ignition timing can be adjusted

either for all cylinders together or on a cylinder-by-cylinder basis.

To adjust the base maps (i.e. unique adjustment for all cylinders

together) check the “Unified Correction Enable” check-box. To

adjust the individual tables for each cylinder, leave it unchecked.

The possible real-time adjustments are:

i.  Group_0 - Injection Pulse-Width

ii.  Group_1-Ignition Timing

iii.  Group_2 — Injection Timing (Phase)

iv.  Group_3-IdleValve Opening

To use the manual real-time tuning mode:

I.  Check the “ Spacebar Enable’ check box on the
“Parameters’ tab.

v.  Open the map and configuration (.mpp) file that is currently
loaded in the ECU from disk. The software will verify that
both are equal.

vi.  Double-click in the white “ Selected” field next to the name
field of the plane that you would like to tune. “OK!” should
now be displayed in the according “ Selected” field.

vii.  Switch to the “Consol€e’ tab and enable real-time engine
monitoring and tuning by clicking the “ Start Consol€e’
toolbar button.

viii.  Start the engine and bring it to operating temperature.

iX.  Runtheengine at the load vs. engine speed point that you
aretrying to tune. Use the mouse to select the group tab
that contains the plane name that you are trying to tune.
The correction can now be done by pressing the left and
right arrow keys on your keyboard to decrease or increase
the correction value respectively. Press the space bar on the
keyboard once you are satisfied with the. The correction for
the current load vs. engine speed is now saved.

X.  Repeat step ix. for al the remaining load vs. engine speed
points that your are trying to tune.

xi.  When finished, al the saved corrections can be reviewed in
the “Correction Plane” tab.

xii.  To create anew map and configuration (.mpp) file with all
the implemented corrections, select the “ Create a new map”
option from the “File’” menu. The new file can now be
saved. Afterwards the software will prompt you to upload
the new map and configuration file to the ECU.
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6. DataLogging
The WinCons software offers a simple way to save the numerical values
that are received from the ECU to afile onto adisk. When the “Logging
Start” toolbar button is clicked during the real-time connection, all
received datawill be written into a .tut file in the \Consolle3\DatiCons
directory in your Walbro Italy software suite installation directory.
Optional, a.med file can be created that collect the average values of the
received data over a predefined sample rate. The settings for the .med
file can be found on the “ Parameters’ tab.

The name of the created datafiles are aways in the following format:
_Data23022000151854.tut

Thefirst 5 characters are dways“ Data’. The numbers that follow
refer in to the date (DDMMY Y YY) and the time (hhmmss) at which the
acquisition was performed.

The created data files are in standard tab delimited ASCII format.

They can be opened using most spreadsheet programs (i.e. Excdl,
QuattroPro, Lotus123, etc.).
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VI. TheDAct Software
A. The Menu Layout
1. The“File’ Menu
a. “Open File” — Opens adatalogger (.dIf) file.
b. “SaveFile” — Savesthe currently opened datalogger (.dIf) file to
disk.
c. “Exit” — Closesthe DAct software.
d. List of most recently opened data logger (.dIf) files.

2. The“Devices’ Menu
a. “Download Data’ — Download the data from the ECU’ s on-board
memory.
b. “Parameters’ — This function is not used with the MinJ 600 ECU.

3. The*“Functions’ Menu

a. “Rea Time” — Begins the real-time monitoring of the engine
parameters.

b. “Diagnostics’ — Performs a hardware check of the ECU’sinterna
memory. Note: This procedure will erase the contents of the on-
board datalogger memory.

c. “Language’ — Selects the language file for the DAct software.

d. “COM Port Selection” — Selects the port to be used for
communications.

e. “Import Conversion Table” — This function is not used with the
MinJ 600 ECU.

4. The’” Windows” Menu
a. “TileHorizontally” — Tilesthe currently opened windows
horizontally.
b. “TileVerticaly” — Tiles the currently opened windows vertically.
c. “Cascade’ — Cascaded the currently opened windows.
d. “CloseAll” —Closesall currently opened windows.

5. The*“Information” Menu
a. “About DAct” — Displays release information.



6. The Toolbar Buttons

a. “Open File” — Opens adatalogger (.dIf) file.

b. “SaveFile” — Savesthe currently opened datalogger (.dIf) file to
disk.

c. “Download Data” — Download the data from the ECU’ s on-board
memory.

d. “Rea Time” — Begins the real-time monitoring and tuning of the
engine parameters.

e. “Diagnostic’ — Performs a hardware check of the ECU’ sinternd
memory. Note: This procedure will erase the contents of the on-
board datalogger memory.

f. “Parameters’ — Thisfunction isnot used with the MinJ 600 ECU.

7. TheTab Layout

a. The“Graphic” Tab— A graphical and numerical representation of
the dataislocated on this tab for visual data analysis.

b. The*"Settings’ Tab — The channel selection and visualization
options are located on this tab.

c. The“Informations’ Tab — Detailed channel information can be
viewed on this tab.

d. The“Notes’ Tab— Thistab allows to the user to add commentsto
the current data logger (.dIf) file.

e. The“DataAnaysis’ Tab — Thistab offers advanced functions
which are described in detail in the optional DAct manual.

B. Downloading from the On-Board Data L ogger

1. Sample Rate and Trigger RPM
The ECU on-board data logger records the engine parameters at 10
samples per second. The datalogger becomes active as soon as the
programmed trigger RPM is reached. Please see the “GenTab” software
manual for details on how to program this variable.

2. Data Connection
The data can be downloaded viaa serial or USB connection. A variable
in the ECU’ s map and configuration file must be set accordingly. Please
seethe“GenTab” software manual for details on how to program this
variable. The*COM Port Selection” menu of the DAct software must
also be adjusted accordingly.

3. Downloading the Data
Click the “Download Data” toolbar button to initiate the download
process. Then follow the prompts on the screen.
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C. Viewing the Data

A previously saved datalogger (.dIf) file or the just downloaded ECU data

can be viewed in graphical and numerical form.

1. Select the channels that you would like to view on the “ Settings” tab.
Also, select the Zoom factor. A factor of 1 isusually recommended to
for aquick overview of the data. A factor of 5 is usually appropriate to
analyze specific events.

2. Switch to the “ Graphic” Tab.

3. Usethe horizonta scroll bar to manually scroll to the desired data point.

4. Theyellow linein the center of the graph area represents the current data
point. The numerical values for this point can be read in the right portion
of the screen.

D. Real-Time Engine Monitoring

The engine parameters can be displayed in real time.
The data connection can be established viaa serial or USB connection.
A variablein the ECU’s map and configuration file must be set
accordingly. Please see the “GenTab” software manual for details on
how to program this variable. The “COM Port Selection” menu of the
DAct software must also be adjusted accordingly.

1. To establish areal-time connection between the PC and ECU, click the
“Real Time” toolbar button.

2. Onthe“Settings’ tab, select the channels you would like to view by
clicking in the check box next to the channel name.

3. Switch to the “Graphic” tab. The selected channels can now be view in
two ways. In graphical format in the graph area on the left side of the
screen, or in numerical format in the table on the right side of the screen.
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VII.

Troubleshooting

37



