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Introduction 

Overview 

The POLESTAR Engine Development system is an integrated software package 

allowing the development of engine advance curves for both the POLESTAR 1, 

POLESTAR 2 and POLESTAR 3 engine management systems.  

The software will run on MS Windows 98. ME, 2000, XP, Vista and Windows 7. 

Getting started 

Figure 1 shows the main menu display of the POLESTAR Engine Development 

System. This screen has selection buttons for all the major functions of the system. 
Many of these are available from the pull down File menu. 

The Work Offline check box allows ignition and fuel data to be entered into a map and 

stored in a file when not connected to an ECU. 

 

• Figure 1: Main Menu window 

Note this software is only compatible with the latest POLESTAR HS ECU, older ECUs 

require older V2.x.x versions of this software. Certain options of the software are only 
relevant when using each type of system. Use the File->Setup window to configure 

the software for the correct ECU type. Before connecting to the ECU it is also 

necessary to configure the COM port number used for the communication. This is also 
selected from the File->Setup window. Please refer to Chapter 3 for full details of the 

program and ECU setups. 
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Also on the main menu display is the Loaded Engine Maps box. This box contains 

details about the engine maps currently loaded into the software from the computer’s 

hard disk. It is possible to have up to 5 different maps loaded into the program at the 

same time. These maps can be modified independently of one another. This can be 

useful if you want to quickly revert to a different map to compare performance after 

making changes on a dyno run. The ECU itself can only hold one map at a time. 

It is first necessary to select the correct map on which all other operations will take 

place. Figure 1 shows Map 1 as being currently selected. All Open, Save, and Edit, 

operations will take place on this map until the selection is changed by clicking the 

check box of a different map. 

 



  

  

Editing an engine map 

 

 

Offline Editing 

Engine maps can be edited directly on the ECU or just on the PC. When editing only 
on the PC this is know as working offline and is selected when the Work Offline check 

box is checked. In this mode no communication take place with an ECU all changes 

are local to the PC. 

When not working offline then the PC software will first establish the connection to an 

ECU. Until this communication is setup no editing can take place.. 

Live Editing 

Before live editing the POLESTAR HS management system ECU should be connected 

via a USB cable to the PC on which the program is running.  

After clicking on the Edit Map button the program will try and establish a connection to 
the ECU of the POLESTAR HS system, it will display a message of “Initialising System” 

in the Engine Data-Status box, until the connection is complete. This message should 

only appear for a few seconds, if it remains on the screen indefinitely then check that 

the cable between the PC and the ECU is fitted correctly. Also check that power is 

applied to the ECU (ie. the ignition is switched on). Also check the PC software is 

configured to use the correct COM port number (refer to chapter 3, Com Port section) 

If the ECU has a password configured then the following window will appear, 

 

enter the password for the ECU and click OK. You will only be prompted for the ECU 

password when the ECU has first been powered on, and the PC software started. 
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Once the communication path between the ECU and the PC as been established a 

check is made to ensure that the PC software and ECU settings are compatible. If 

they are not you will be prompted whether to allow the PC to change the settings in 
the ECU. It is unlikely that you will want to change the settings in the ECU. You 

should click No and go to the Setup window to change the necessary setting of the PC 

software to match the ECU. 

Once the ECU and PC settings are the same a check is then made that the engine 

map currently loaded in the PC matches the one contained in the ECU. If a mismatch 

is detected the program gives you the option of loading the current map from the PC 
into the ECU. If No is selected then you are returned to the main menu window. If you 

select Yes the engine map from the PC is loaded into the ECU. 

If the selected Engine Map in the PC has no loaded map (shows Empty) then the map 

contained in the ECU is read back from the ECU and displayed in the ECU Manager 

window as shown in Figure 2. 

 

• Figure 2 ECU Manager Window 

Note that if a map is loaded from the PC into the ECU, it does NOT permanently 

replace the one contained in the ECU’s non-volatile flash memory. When the ECU is 

powered off and back on again it will revert to the map currently in its flash memory.. 
The map loaded from the PC only becomes permanent after the NVRAM button has 

been clicked. 

Once the initialisation is complete and either the map has been loaded from the PC to 

the ECU or visa versa (or if the contents of the PC and the ECU are found to be the 

same) the ECU Manager window is displayed as shown in Figure  2. This window 

contains various constantly updated parameters as read back from the ECU whilst the 

engine is running. More detailed information can be displayed on a separate window 
by clicking on the Data button. See below, 
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Note, some buttons and displays on this window may be greyed out. Only the 

functions supported by the current ECU are available, all unsupported function are 

greyed. Similarly when using an ignition only ECO the ‘Fuel’ and ‘Lambda’ tabs will not 

be displayed.  

Using the ECU Manager window it is then a simple matter of altering the numbers in 
each box to adjust the map data to the required values. The values in the ECU are 
updated ‘live’ as the numbers are changed on the PC screen. 
 
The ‘+’ and ‘-’ keys on the PCs keyboard can be used to increment or decrement the 
values by a single degree (or 0.01mS in the fuel table, or 0.01 Lambda on the 
Lambda table) for each press of the key. This feature is useful when trying to find the 
correct value for a point during a dyno test run. Alternatively a completely new 
number can be typed into the box after deleting the existing number. 
 
When a number has been changed it will change from black to red, this makes it easy 
to see which numbers have been altered from their base values. The numbers will 
revert to black once they have been made permanent by writing them into the 
NVRAM (Non-volatile RAM).  

 
Once all the map points have been set to their correct values it is recommended that 
the map should be saved on the hard disk of the PC by clicking the Save button. A 
new file name under which to save the map can be entered in the new window which 
appears. Once saved on the hard drive the curve must also be made permanent in 
the ECU. This is done by clicking the NVRAM (Non-volatile RAM) button. 
 
Full details of the function of all the buttons on this window are given further on in this 
section. 
 

Making group changes 

It is possible to select and change more than one number at once in the table. Clearly 

the table contains a large numbers of values and changing every box individually 

would be very time consuming. 

If you need to set the same value in a number of adjacent boxes then click and hold 

the mouse on the first box. Now drag the mouse over the group of boxes you wish the 

change together. The selected boxes will highlight in blue/green colour, see below, 
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Now if you type a new value into one of these boxes, when you hit Tab or Enter all the 

boxes will be set to the same value. Similarly the ‘+’ and ’-‘ keyboard keys will 

increment or decrement the values in all the boxes at the same time. 

Once a group of boxes is selected the – and + buttons on the window (either side of 

the greyed 10%) can be used to make percentage changes to all selected values. For 

example if you wish to increase the fuelling by 15% for a group of boxes, before 

highlighting the boxes which need to be changed the window + button to increase the 

percentage value shown to 15%. Now select the boxes to change by clicking and 

dragging as described above. Now use the + and – window buttons to apply or 

remove 15% of fuel to the group of selected boxes. (Note this can be used for 

advance values as well.) 

 

Making map permanent 

When the NVRAM button is clicked a prompt will appear ask if you really want to 
make this map permanent. If you click Yes the current map in the PC will be written to 
the ECUs NVRAM (flash) making it permanent. Also all the numbers in the map 
which have been changed and are currently showing in red will revert to black to 
show these are now the new base values. 
 

Correcting Sensor Alignment 

The fitting instructions describe how the sensor and disk should be fitted to the engine. 
Using the SetZero button on the ECU Manager window (only visible when the 

Advance tab is selected) it is possible to electronically correct slight misalignment of 

the sensor. It must be noted that this correction can only be used to correct small 

amounts of misalignment (+ or – 5 degrees).  An adjustable timing light is required to 

perform the alignment check.  

Firstly select the ‘Advance’ tab to display the advance curve in the ECU (if it is not 
already being displayed). Now with the engine running click the SetZero button and 

two large buttons will appear at the bottom of the window, Increase and Decrease 

(see Figure 3) 
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Figure 3 ECU Manager Set Zero Window 

Check the actual engine timing using the timing light and compare this to the figure 
shown in the Advance box on the ECU Manager window. If the reading on the timing 
light is less than that shown on the PC then click the Increase button until the values 
match. The Offset shown between the Increase and Decrease buttons will increment 
each time the Increase button is pressed. If the advance reading on the timing light is 
bigger than that shown on the PC, then the Decrease button can be used in a similar 
way. 
 
Once the measured timing is correct then click the Finished button to return to the 
normal ECU Manager window. Engine mapping can then continue. 
 
Note this alignment check should be repeated after engine rebuilds or if a new sensor 
is fitted to the engine. 
 

Throttle Calibration 

If your system is configured to use a throttle position sensor this must be calibrated to 

the ECU. 

Basically the ECU needs to know what the voltage measurement from the signal wire 

is for 0% and for 100% throttle. The following procedure should be followed WITHOUT 

the engine running but with the ignition switched on so that the ECU has power. 

This calibration is carried out with the Throttle Setup window displayed. To access this 

window you need to click on the Throttle button on the ECU Manager window (see 

Figure 3 above), 
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If you now click on the ‘Calibrate Throttle’ button a new window will appear asking for 

the throttle position to be set to the minimum or fully closed (idle) position. Click OK 

when is the throttle is in this position. 

 

A new window will appear asking for the throttle to be set to fully open or maximum 

position. Whilst holding the throttle in this position click OK. The throttle is now 

calibrated. Click ‘Exit’ to return to the normal mapping window. 

The throttle position should now change from 0% to 100% as the throttle is opened 

and closed.  

It may also be necessary to select either a Logarithmic or Linear throttle pot type. In 

order to select the correct throttle pot type do the following. After performing the above 
calibration procedure press the throttle until the ECU Manager window displays 50% 

throttle opening. Check by examining the actual throttle position that it is indeed at 

50% opening. If it is not, try selecting the other throttle pot type and repeat the test. 

Select the throttle pot type which gives a reading of 50% which is closest to the throttle 

actually being open 50%.  

The Throttle Setup window also allows configuration of the Throttle Offset Table, this 

table is used to control how the fuel and advance values are selected from the engine 

map as the throttle position changes. 

Normally there is a linear relationship between the throttle opening and the fuel and 

advance values being selected from each box in turn down the table. Sometimes it is 

necessary to change this so load points can be concentrated in a particular area of the 

engine map. This is usually true just above idle. 

Each entry in the table defines the highest throttle position which that entry in the table 
is used. To reset the table back to default, click on the ‘Default’ button. Values are only 
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sent to the ECU when the ‘To ECU’ button is pressed, and are only made permanent 

when the ‘NVRAM’ button is pressed 

Closed Loop Fuelling 

When using a fuel injection system it can be used with an Innovate Motorsports LC-1 

Digital Air/Fuel Ratio Sensor Controller. This allows a measurement of the fuel mixture 

to be fed back into the fuel calculation. This allows the system to ‘auto map’ or it can 

be configured to operate in close loop mode all the time. This figure below shows the 
ECU Manager window displaying the Lambda table.  

 

Each entry in this table allows the closed loop target lambda to be configured for each 

throttle position (or MAP value) and RPM setting. This way the system can be 

configured to map for richer mixtures at high load sites, and weaker mixtures at low 

load or idle positions. 

The Closed Loop Enabled check box at the bottom of the window is used to enable or 

disable closed loop fuelling in the ECU.  The Activation Temp should be set to the 

engine temperature at which you want closed loop fuelling to begin. Clearly when the 
engine is warming up the fuel mixture is enriched from the Warmup Table so closed 

loop fuelling should only enabled at a temperature beyond the point where the 

warmup enrichment has finished. 

Sample Rate (Revs) sets the rate at which the closed loop lambda is checked. If this 

value is set too low then the ECU will appear to ‘hunt’ for the correct fuel setting (i.e. it 

will swing above and below the correct value continuously). However if this value is 

too big the ECU will take some time before it settles on the correct setting for a given 

lambda. The correct value can only be found with experimentation. 

Adjustment Step (mS) this value controls by how much the fuel pulse is altered in 

each step when the ECU is adjusts the fuelling using the closed loop. i.e. if the mixture 

is measured to be too rich then this amount is decremented from the fuel pulse in 

each sample, if it is too lean then this amount is added on to the pulse. This setting 
also affects the speed at which the mixture is corrected in a similar way to the Sample 

Rate. However it is recommended that initially a small adjustment step and short 

sample rate is used as this generally gives best results. 
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Adjustment Limit (+/- %) this value is used to limit how much correction can be applied 

by the closed loop fuelling. If it is set to zero then there are no limits applied, and the 

closed loop can change the fuelling as much as it needs to. It is STRONGLY 

recommended that this limit is set to 5 or 10% if the ECU is to be left with closed loop 

fuelling enabled during normal running. This prevents the risk of too weak or too lean 

mixtures should the Lambda sensor fail or go seriously out of calibration. When auto 

mapping on a dyno run when a laptop is connected to the ECU this can be set to 

zero….but remember to change it back or to disable closed loop fuelling before 

finishing setting up the ECU. 

Apply Correction – This button is used to read back the corrected fuel values from the 

ECU and apply these corrections to the fuel pulses in the fuel table in the PC. All the 

values which have changed will be displayed red in the fuel table. The changes only 
become permanent in the ECU once the NVRAM button is clicked.  

Using the Lock and Unlock buttons it is possible to disable closed loop fuelling on 

selected sections of the fuel table. This is particularly useful if you have finished 

mapping the table in one section, so you can lock that section.  

If you click and hold down the left mouse button on an entry in the table, then move 

the mouse over other entries to select them. As they are selected they will turn a 

blue/green colour (in a similar way to making group changes). Once the boxes are 
selected the Lock and Unlock buttons will be enabled.  

Click Lock to lock the values in the fuel table, which disables the closed loop fuelling 

on these fuel table entries. The boxes will then be displayed with a purple background 

(see the figure above, the fuel table entries at 3000 and 3500 rpm throttle positions 2, 

3 and 4 are all ‘locked’.  The entries at 4000 through to 5000 are just selected and 
could be ‘locked’ by clicking the ‘Lock’ button.) 

If the NVRAM button is clicked when entries in the table are locked, then these entries 

will remain locked even after the ECU has been switched off and back on again. To 
unlock and entry or entries then you need to select them and click the Unlock button. 

When unlock the boxes will return to having a white background. To permanently 
unlock values the NVRAM button needs to be clicked. 

 

ECU Manager Window Details. 

Engine Data:  

• Status – Displays the current status of the communications between the PC 

and ECU 

• RPM - Displays the constantly updated RPM read back from the ECU. 

• Throttle Position – Current throttle angle 

• Manifold Pressure – Manifold Absolute Pressure (in Bar or PSI as 

configured) 

• Advance/Fuel  – When displaying advance data shows the current advance, 

when displaying Fuel data shows the current fuel pulse width currently being 

used by the ECU. 

• Sync Errors - Displays a count of the number of times the system has lost 

engine synchronisation. (Wasted spark or Yamaha R1 mode only). If this is 
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counting up then check the connection to the sensor. Also check that the 

wiring to the sensor do not pass close to the HT leads. (This counter can be 

reset by clicking the mouse on this box) 

Soft Cut Rev Limit: 

• This box allows a soft rev limit to be configured, when reached the ECU will 

introduce a controlled misfire to prevent the engine being over-revved.  

Launch Control: 

• Launch RPM – Configures a rev limit which is activated by pressing the 

Launch control button. This can be used to control wheel spin during high 

speed starts. Set to 0 to disable 

• Launch Delay – Configures the amount of time the launch RPM rev limit 

stays active after the launch button is released. This gives a programmable 

time for the launch function to stay active. When using this, a high speed start 

consists of dropping the clutch and releasing the launch button at the same 

time. This timer then ensures that the launch function stays active for those 

critical fractions of a second during a start. Set to 0 to disable 

Traction Control: 

• Accel – Configures a value of engine acceleration in RPM per second at 

which the ECU will start to soft cut the ignition. This performs a very simple 

traction control function which detects when the engine is accelerating too 

quickly and assumes this is wheel spin and soft cuts the ignition to control it. 

Only effective in 1
st
 and 2

nd
 gear. Can be disabled by setting the value to 0 or 

using the traction control disable switch. 

Boost Retard: (only available when MAP sensor present in ECU) 

• Enabled – Check box to enable or disable boost retard function 

• Deg/PSI – Configures the amount of boost retard applied to the ignition per 

PSI of boost. Can be changed in 0.25 degree units. Use the + and – keys to 

increment and decrement the value. 

MAP Correction: (only available when MAP sensor present in ECU) 

• Enabled – Enabled automatic fuel pulse correction based on MAP in a fuel 

injection system. (You should only change this setting as directed by 

POLESTAR) 

Other Info: 

• Auto Smoothing - This check-box controls whether the software 

automatically adjusts the map points on either side of the one being edited to 

produce a smooth curve. 

• Follow ECU – Setting this check box causes the windows focus to track the 

box in the table actually being used by the ECU at any given time. It is useful 

when making changes on a running engine on the dyno. However take care 

as you can sometimes end up changing a box you didn’t expect. 
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• -  + and 10% - These buttons are used for making percentage changes to 

groups of selected fuel or advance points. Refer to the description above of 

how to use this feature. 

• Coil Pulse Width – This sets the pulse width used when switching the coil in 

milliseconds. This will have been correctly configured before you receive your 

ECU. Only change as directed by POLESTAR. 

Advance Curve/Fuel Points: 

• 500 to 15000 - Each point holds the Advance, Fuel Pulse or Lambda 
value at that RPM point and throttle position. When running in MAP 
sensor mode the MAP pressure is used to select the vertical position 
in the table. The lowest MAP detected selects the top most row in 
the table and 0 psi (atmospheric pressure) is used to select the 
bottom most row. The box which is currently highlighted in blue 
shows the value currently being used by the ECU. A box displaying 
"Cut" will cause the ignition to be smooth cut at that point. Typing a 
"c" causes the word "Cut" to appear. To remove the cut, delete the 
word and type in a new value. The keys "+" and "-" can be used to 
move the value Up or Down by 1 degree (advance) or 0.01ms (fuel) 
or 0.01 Lambda for each press of the key. 

Action Buttons/Tabs: 

• Fuel/Advance/Lambda – Selects between the advance and fuel tables 

• Set Zero - This button allows the advance curve offset to be adjusted. (See 

section on correcting sensor alignment). It is also used when calibrating the 

throttle pot. It also allows the throttle offset table to be configured 

• IdleCntrl/Enrich – When displaying the advance data this button displays 

the Idle control window. When displaying the fuel data this button displays 

the Fuel Enrichment window (see below). 

• Kill Eng/Start Eng - Pressing this button will stop the engine. Pressing it 

again will allow the engine to be re-started. 

• Datalog – Used to upload and erase data from the data log 

• Data – Displays a larger window showing continuously updated engine data. 
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• Password – Allows a password to be configured in the ECU so only you can 

access the engine map stored in the ECU and make changes. 

 

To enter of change the current ECU password enter the new password in 

both the Password and Confirm boxes then click on ‘Set’. To remove the 

password from the ECU click ‘Clear’ 

• Graph - This button will cause a new window to appear which contains a 3D 

graph of either the current advance curve or the fuel map depending on 

which table is being displayed. This graph will be constantly updated whilst 

the advance curve is changed. 

• NVRAM - This button is used to make an engine map permanent in the 

ECU. Until this button is pressed all live edits are lost by the ECU when it is 

powered down. They must be re-loaded from the PC when it powers back up 

again. Note pressing this button makes all changes to both the advance 

curve and the fuel data permanent. 

• Throttle – This button displays the Throttle Setup window. It is used to 

configure the Throttle Offset Table and to calibrate the throttle to the ECU. 

• Save - Allows the current advance curve to be saved in a file on the PC. A 

new name may be typed in during the save operation. 
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• Exit - exits from the ECU Manager session (or from SetZero mode). 

 

Idle Control Window 

When displaying the advance curve table clicking on the IdleCntrl button displays the 

Idle Control Setup window. (This window is not available when running in ‘MAP sensor 

mode). 

 

This allows the ECU to help control the idle of the engine by adjusting the advance at 

tick over automatically. This is generally only used on a fuel injection system but can 

be used with an ignition only system which use a throttle position sensor. 

Closed Loop Idle control parameters 

• Required Idle Rpm – This configures the target idle RPM the ECU will aim 

for. Clearly this must be close to the actual idle RPM when idle control is 
switched off. Set this value to 0 to disable or click the Disable button. 

• Idle Control Threshold RPM – This configures an RPM value below which 

the idle control function will start attempting to control the idle RPM and start 

automatically adjusting the advance to get the idle onto the target RPM. 

• Idle Control Advance Limit +/- - This is the maximum amount of advance 

which will be added or removed from the base value configured in the 

advance table in order to control the idle RPM. 

• Revs between idle checks – This sets the number of revolutions of the 

engine which are allowed to occur before the idle is checked again. Engines 

with heavy flywheels need larger numbers in this box, light engines need 

smaller numbers.  

Idle control Air Valve parameters 

• Minimum duration – This configures the minimum on time of the idle 

bypass value in seconds whenever the engine is started 

• Off threshold temperature – The idle value is disabled when the engine 

reaches this temperature. 

• Anti-stall RPM – If the RPM should drop below this value the ECU will 

activate the idle bypass valve to try and prevent the engine from stalling.  
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Enrichment Configuration Window 

When setting up a fuel injection system an important part of the configuration is the 

various enrichments which are required based on temperature, throttle acceleration 

etc. 

 

 

Enrichment Configuration Window Details. 

Warmup Enrichment (%):  

• This table configures the percentage extra fuel which is added to the base 

fuel map value as the engine warms up. 100% means that no enrichment is 

applied, 110% means 10% extra fuel is added, etc. 

Cranking Pulsewidth (mS):  

This table configures a separate simple fuel table which is used when the engine 

is cranking (starting)  

• Priming Pulse – This is a short fuel pulse which occurs every time the ECU 

is switched on and used to prime the injectors. 

• Pulsewidth at -15°C/Pulsewidth at 70°C – Configures the top and bottom 

limits of the cranking fuel table. The table is built by the ECU using these two 

values as the top and bottom limits of the table. 
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Afterstart Enrichment: 

• Enrichment (%) – This is the amount of extra enrichment applied 

immediately after the engine has started. 0% means no enrichment is 

applied. 

• Number of Cycles – This is the number of rotation of the engine for which 

the after start enrichment is applied once the engine is running. 

Temperature Settings:  

• Fan On Temperature – The temperature at which the fan relay output is 

activated (Must be higher than Off temperature) 

• Fan Off Temperature – The temperature at which the fan relay is de-

activated. (Must be lower than On temperature) 

• Air Temp Correction Enabled – Check to enable air temperature correction 

by the ECU, (an air temperature sensor must be fitted and calibrated) 

• Calibrate – used to enter new calibration values for different water and air 

temperature sensors. (See Chapter 3 Sensor Calibration) 

Throttle Acceleration:  

This table configures the amount of extra fuel delivered for different rates of 

acceleration of the throttle opening. The values are in milliseconds. The throttle 

acceleration is measured in percentage change in a 20ms period. So the ECU will 

select the value in the 3% box if the throttle has opened between 3% and 5% more in 

a 20mS period. 

• Cycles – This is the number of engine cycles for which the extra throttle 

acceleration fuel is delivery once acceleration has been detected 

• 3% - 30%  - Table of values for each acceleration rate. 

Injector Angle Table 

This table is used to configure the crank angle at which the injector is fired based on 

the RPM. This requires careful configuration on a twin point injected A series engine. 

Normal engines generally only require 0 in all entries in this table.  
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Software and ECU Setup 

 

Setup of both the ECU and the POLESTAR software is performed from the Setup option on the File 

menu. When this option is clicked the Setup window shown in below will be displayed. 

  

• Setup Window 

The top section of the window is concerned with configuration of the POLESTAR software itself. The 

lower section allows setting of parameters within the system ECU.  

It is very important that the ‘System ECU Settings’ configuration matches your ECU. When 

you connect to the ECU from the PC software the settings in the ECU are checked with the settings 

of the PC software. If these settings do not match you will be prompted as to whether you wish to 
change the setting in the ECU. Please only allow the PC software to change a setting in the 

Chapter 

3 
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ECU if you are absolutely sure this is what you want to do! All of these setting in the ECU will 

have been set correctly for your ECU before you received it.  

If the ECU and program settings do not match it is more likely that you will need to use this setup 

window to change the settings of the PC software to match your ECU. These settings are 

automatically saved on your PC when you exit this window. 

Program Settings 

ECU Type 

Only the POLESTAR HS ECU is supported by this version of the software.  

POLESTAR Trigger Point 

This setting is only relevant when using a POLESTAR  style of sensor and disk. It is very unlikely 

that this will need to be altered. By default the timing disk on the crankshaft pulley is set so that 

the system is triggered 45 degrees before top dead centre (BTDC). The ECU then calculates when 

to actually fire the ignition after this point.  In some applications using a 45 degree trigger point does 

not allow the system to provide enough total advance for an engine. If this proves to be the case 
then the trigger point can be moved. NOTE: if this value is changed the position of the disk on 

the crankshaft pulley must also be moved so that the trigger point of the disk is passing 

through the sensor at new trigger advance value. 

Com Port 

This allows the selection of which Com Port on the PC will be used to communicate with the ECU. 

By default COM1 is used. 

The POLESTAR HS ECU connects directly to a PC using USB, however it appears to Windows as a 

COM port. The number assigned to the COM port is one of the mysteries of Windows! This 

software can only support COM ports numbered less than 16. The best way to find out the COM 

port number Windows has assigned to the ECU is as follows.  

Before plugging the ECU into your PC open the Setup window from the File->Setup option on the 

Main Window. Click on the down arrow next to the COM1 displayed, you will then see a list of all 

the valid COM ports on the PC, make a note of all the COM port numbers in the list, then close 

down the Setup window by clicking on Exit. Now plug the USB cable into the ECU and connect it to 

a USB port on your PC. Wait until Windows completes the installation of the software drivers. Now 

open the Setup window again and check the list of COM  ports, a new one should appear in the list 

which is the one being used by the ECU, select that one as the COM port for the software to use. 

MAP Pressure Display 

This configures whether manifold absolute pressures read from the ECU are displayed in Bar or 

PSI on the various windows. 

General 

Debug Window. If you check this box then all communication with the ECU is displayed in a debug 
window. Please only use this function when directed to do so by POLESTAR HS Systems. 

Data Display 

When connected to the ECU various data (like throttle position and MAP) can be displayed on a 

large Data window. Depending on the size of your laptop screen you can configure this window to 
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be very large by selecting the Large check box. This is suited to screens bigger than 1024 x768. 

The small check box generates a display which is more suited to screens of 1024 x 768 or smaller.   

System ECU Settings 

Coil Type 

The POLESTAR HS ECU will operate in two coil modes, either using a single coil and a distributor 

(Standard mode) or using a multi-coil pack without a distributor (Wasted-spark mode). By default 

ECUs are supplied setup in Wasted-spark mode. It is unlikely that this setting will need to be 

changed. 

Engine Cylinders  

The POLESTAR HS ECU can be configured to support 4, 6 or 8 cylinder engines.  

lnjector Mode 

This configures the sequence in which the fuel injectors are fired in a fuel injection system. Your 

ECU will have been configured correctly before you received it. So you should only need to change 

this setting if it does not match your ECU. If the PC setting and ECU settings do not match the 

software will prompt you to either let it change the ECU setting, or let you change the PC setting via 

this window. 

Throttle/MAP Mode 

This configures whether your ECU is using a throttle position sensor or a MAP sensor to detect 

engine load. This will have be correctly set in the ECU before shipping, please only change this 

setting to match your ECU. 

Injector Details 

Opening Time 

This value should be set to match the opening time of the injectors you are using (if known). This 

amount of time in added to all fuel pulses to accommodate for the time taken to open the injector 

(before fuel is delivered). The default of 1.0ms is usually correct for most injectors. 

Compensation 

The opening time of an injector varies with the applied voltage. This setting allows the ECU to 

increase or decrease the base injector opening time based on the measured battery voltage. This 

is particularly useful when running on a race car with no charging system where the battery voltage 

starts to fall as the battery discharges. The default is 0.19mS/Volt 

Trigger Type 

This section allows the correct trigger type and position to be selected. This will have been set 

correctly in the ECU before you received it, however these settings in the PC software must match 

what is set in the ECU. It is unlikely that you will need to allow the PC software to change the 

setting in the ECU. 

Multitooth 

This setting is set when the engine using a standard 36-1 tooth trigger wheel 

Sensor Position 
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This setting is only valid when using the Mulitooth or Yamaha R1 sensor. It should be set to the 

angular position of the VR sensor with respect to TDC. This defaults to 10 degrees if the trigger 
wheel and sensor have been installed as per the POLESTAR HS as per the standard fitting 

instructions. Other engines will be different. 

 

Water and Air Temperature Sensor Calibration 

The ECU can be configured to use virtually any water or air temperature sensor, however it must 

be correctly calibrated. In order to perform this calibration you will need an access to an accurate 

digital voltmeter. In most cases the ECU will have been pre-calibrated for the sensors you are 

using, but should it need recalibrating please perform the following actions. 

The Calibrate Sensors window is accessed from the Enrichment Configuration window. Open the 

ECU Manager window by clicking on Edit Map then click on the Fuel tab, click on Enrich, and finally 

click Calibrate in the Temperature Settings section of the window. You should see the following 

window appear, 

 

The ECU needs to know what the voltage measures across each of the sensors at both 0°C and 

100°C in order to calculate the actual temperatures. 

In order to calibrate the sensors it is necessary to remove the sensors from the car and whilst still 

connected to the ECU and with the ECU powered on, immerse each one in both boiling and iced 

water whilst accurately measuring the voltage across the sensor. The measured voltages should 
then be entered into the relevant boxes in the above window. You must click To ECU before 

clicking Exit in order to write the new values into the ECUs non-volatile (flash) memory. 
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