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WHATS NEW WITH DTASwin & THE S SERIES 
 

 
DTASwin is a major new release of our control software to match the new S series ECUôs. It can only 
be used with the S series. Improvements are as below. 
 
Communications with the PC can use a CAN network with a suitable adapter from us. This improves 
reliability and speed dramatically. RS232 communications have been totally re-written from the 
ground up. 
 
Full copy/paste/manipulate functionality is built in. 
 
There is no limit on the number of open windows even when working on line. 
 
Much improved log manipulation and graphing facility is built in to the S series. A fast logging option is 
built in to properly map throttle transients and shift cut settings. 
 
Any map changes which require a system reset are now handled automatically. 
 
Full two stroke capability is built in. 
 
Full sensor calibration charts are included with default buttons for ease of setting. 
 
Real time mapping now uses real copies of the advance and fuel maps so you can make changes 
manually whilst mapping. 
 
File names are now 30 characters with a 250 character comment field. 
 
Diagnostic display has many more items added including current switch positions to aid set up. 
 
Oil pressure, fuel pressure, oil temperature and gear pot are now included in the input sensors. 
 
Throttle transient compensation has been completely reworked and now includes transients both 
ways. 
 
The idle control main PWM map is now interactive to aid setting of this particularly time consuming set 
up job. 
 
Sequential injection now has a separate injection angle table for odd engines like the BMC ñAò series 
and sequential operation can be delayed until the engine starts if the cam sensor on the engine has 
insufficient signal at cranking. The injector wiring arrangement has been changed to incorporate this. 
 
ECU Firmware flash upgradeable from the PC. 
 
All ways that units have been damaged in the past have been taken account of in this new design and 
protection measures introduced to stop it happening. 
 
Pull up resistors for external coil amps are now built in so they do not have to be added in the loom. 
 
RPM Limit 20,000 rpm. 
 
There are thousands of other improvements which you will find in use. People already familiar with 
DTAWin software will have no difficulty in adapting to the new product. 
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QUICK START 
 
 

All units are supplied with a map installed. This is a real map with conservative advance timing and 
fuel figures for correctly sized injectors. These values will start most engines. The following steps will 
get the engine running quickly. 
 
1) Determine how you are going to run the engine, that is, sequential or non sequential, wasted spark 
or individual coils. This determines whether you will need a cam sensor. 
 
2) Install the ECU and wiring loom as per the wiring diagram (at the end of this manual, pay attention 
also to the wiring notes pages) or just attach a loom from us. Although the S series is strong and 
waterproof it is best to install the unit in the cab of the vehicle. 
 
3) Install the software on the PC and if you are using a CAN adaptor install the software for that also. 
If using RS232, make sure you set the DTASwin software to the correct number of the port you are 
using. See menu option File/Serial Port Options. The CAN adaptor will be found automatically. 
 
4) Turn on the ECU and connect the chosen COMS cable (RS232 or CAN) before launching the 
software. Press the connect button which will appear. 
 
5) Unlock the map using the Padlock icon on the tool bar or using menu item File/Map Locking or click 
on the red ñMap Lockedò rectangle on the status line at the bottom of the screen. 
 
6) Go to Essential Map Settings. The following menu items must be set before the engine can be 
started. 
 
General Engine Settings 
RPM Range 
Main Map Columns 
Coil Per Plug Settings 
Sequential Injection 
Throttle Stops 
 

If you do not understand any of the numbers required in these maps then consult the relevant 
sections of the manual. 
 
These are the very minimum of steps required to attempt to start your engine. In the directory 
C:\DTASwin\maps you will find a selection of maps. This selection will be increased over time and 
there may be one there for your engine although the specification is unlikely to be the same. If so use 
the menu option File/Open (or the folder icon on the tool bar) to send this to the ECU. 
 
If the above is done correctly the engine should start or at least attempt to. Use your ears and 
knowledge of engines to determine if the engine has too much or too little fuel. If using a Dyno Control 
box then turn on the knobs and set them coarse (you can do this by clicking on Knobs On and Knobs 
Fine on the status bar at the bottom of your screen. You can then keep the engine running by 
swinging the fuel knob. When running use a timing light to check that the advance the PC is showing 
is the same as the engine is seeing. Use Real Time Mapping/Main Display to see the current 
advance. Run the engine at about 2000 rpm to do this. If the two disagree alter the Sensor Position in 
Essential Map Settings/General Engine Settings until they do. 
 
7) If the engine will not start. 
 
Make sure all connections are correct. Pay particular attention to the crank sensor wiring as it is 
critical that a magnetic sensor is wired the correct way round. 
 
Check all your sensors are reading sensible values in Real Time Mapping/Main Display. If not and 
they are known not to be faulty, check the settings in Engine Configuration/Sensor Scaling are 
correct. 
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Go to Display and Test Functions/Test Injectors and Coils and make sure they are all working. Also 
ensure that you have a minimum of 3 bar fuel pressure. 
 
Turn off sequential injection, this will eliminate the cam sensor if not running individual coils. 
 
Go to Display and Test Functions/Diagnostic Display and make sure that all connected sensors are  
showing as OK. If not find out why. Check that External 5 Volts is showing about 5000. If it is not you 
have a shorted sensor somewhere. 
 
Whilst in Display and Test Functions/Diagnostic Display crank the engine and make sure that you see 
an RPM with no crank errors. If you do not then you either have a mechanical or electrical problem 
with the crank wheel or sensor or you have made errors in General Engine Settings. 
 
When all the above have been correctly identified and corrected, try again. 
 

SOFTWARE INSTALLATION 
 

 

 
Insert the CD. If the software does not start to load immediately then switch to the CD drive from 
Windows Explorer. Double click on Setup. Unless you know about PCôs install the software in the 
default directory offered. With certain flavours of Windows you may have a problem with the 
programme locating certain files it needs. This is not us, it is Mr Gates boys. The default directories for 
all important information are as below. 
 
Programme  C:\DTASwin 
HELP FILE  C:\DTASwin (This is the one most commonly lost by windows, annoying 
given that it is a bit important!) 
Maps   C:\DTASwin\maps 
Display Settings  C:\DTASwin\display 
 
Set the Com Port (Menu:- File/Serial Port Options) to the COM port you are going to plug into. If your 
machine does not have a COM port contact us about an approved USB -> COM port adapter. We can 
also provide a CAN adapter. These are more expensive but are faster and give more reliable 
communications. 

 

DEFINITION OF TERMS 
 

CALIBRATION UNITS USED 

   

 Temperature    degrees Centigrade    (C) 
  Time (fuel flow)   pulse length in milli-seconds   (ms) 
  Engine speed   revs. per minute     (rpm)  
 Engine turns  rotations from starter    (plain number)    
     engagement  
 Ignition    degrees before top dead center   (degs. BTD) 
 Throttle opening  percentage of throttle opening   (%)  
 Dwell    percentage of time coil turned on  (%) 
  Exhaust    rich/weak indication     Lambda number 
 Pressure   kpa of inlet pressure     (kpa) 100kpa = 1 atm 
  

MAP EDITING KEYS 

 
 
 F1  Help 
 F2  Copy  
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 F3  Paste  
 F4  Exit and store changes to engine  
 F5  Manipulate highlighted cells 
 
     IN 20 x 14 Main Maps 
 
 Alt Up Arrow  Nudge Cell to Higher Value 
 Alt Down Arrow  Nudge Cell to Lower Value 
 Alt Page Up  Coarser Nudge Cell to Higher Value 
 Alt Page Down  Coarser Nudge Cell to Lower Value 
 
 
 

OTHER KEYS 

  
 CURSOR KEYS   Move about maps  
 

IN REAL TIME MAPPING 
 
Shift F7   Ignition+ 
Cntrl F7   Ignition- 
Shift F8   Fuel + 
Cntrl F8   Fuel- 
Cntrl P   Knobs on/off (toggle) 
Cntrl C   Knobs coarse/fine 
Cntrl K   Stop Engine 
Cntrl I   Interp on/off 
F6   Send Traced Cells to ECU 
F7   Cam 1 target on left Dyno Box Knob 
F8   Cam 2 target on right Dyno Box Knob 
 
 
 
 
 

CRANKSHAFT OSCILLOSCOPE 
 
Windows menu:- Display and Test Functions/Crankshaft Oscilloscope 
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This is designed as an aid to starting an engine for the first time. Open the oscilloscope, press gather, 
crank the engine until the display as above is shown. For a single group of missing teeth the system 
will determine what is there and give you crank teeth numbers and missing teeth. An approximate 
position for the crank sensor is determined. Enter these in general engine settings and attempt to start 
the engine. When running use a timing light to get to the exact position for the crank sensor. 
 
Note the crank mode is only determined for flywheel mode 0. Any other mode i.e. a specific engine 
like a Honda K20 then just load the sample map given with the software. 
 
The crankshaft oscilloscope can determine various faults with the crank sensor and wiring. 
Particularly useful is it can determine the correct orientation of crank sensor wiring. Below is an 
excellent trace for a 60 ï 2 wheel. Note this engine has a 4 tooth cam target resulting in multiple pink 
cam markers. 
 
 

 
 
Note that the double gap tooth clearly shows as a blue line at tooth number 58, exactly what you 
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would expect for a 60 ï 2 wheel. Below is an example of a 60 ï 2 wheel with the sensor connected 
the wrong way round. 
 

 
 
Note that the gap appears as a single one with a green marker line and the next tooth after the green 
one is nearly as tall.  
 
The crankshaft scope can also be used to determine which half of the four stroke cycle a cam signal 
is received. To do this remove all spark plugs except no 1. Generate a crankshaft scope picture as 
below. 

 
 
This a Rover K series with a 4 gap crank wheel. It has a single tooth cam target . Note that now we 
only have one peak in the normal crank teeth, the yellow ones, per 2 rotations of the engine, this is 
circled in white marked TDC. 2 teeth after this peak is the cam signal, the tooth in pink, marked as 
tooth 12. As this engine has 36 teeth on the crank wheel, the cam signal is two teeth after TDC no 1 
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firing stroke so the correct entry in the cam position box in Engine Configuration/Sequential Injection 
is +20 degrees. 
 
SENDING A CRANKSHAFT OSCILLOSCOPE PICTURE TO DTA 
 
We may ask you to email us a crankshaft oscilloscope picture to aid in remotely debugging your 
installation. To do this generate the picture as we ask you (either running or cranking). 
 
Press the Save Pic button and choose a valid windows file name for the picture. This will save the 
picture as a .Bmp bitmap, the correct file extension will automatically be added. Make sure you 
remember where you have saved it! Email that as an attachment to office@dtafast.co.uk. 
 

REAL TIME DISPLAY 
 

Display and Test Functions/Real Time Info 
  
This display gives a continuous read out of the current engine settings. These are grouped into three 
sections. 

ENGINE HISTOGRAM 
 
Windows menu:- Display and Test Functions/Engine Histogram 
 

 
 
This is a record of the usage pattern of the engine. A bar chart gives a pictorial idea of the history of 
the chosen sensor, actual times are recorded down to the second and the percentage of the engine 
use this represents is also shown. A maximum of 18 hours can be recorder in any one ñBinò. 

LAMBDA HISTORY 
 
Windows menu:- Display and Test Functions/Lambda History 
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This is a record of the lambda values seen by a, preferably, wide band sensor in the exhaust of the 
engine. The average lambda value recorded in each cell during the current PC session is shown. 
Note this is stored on the PC not in the ECU. You can also view the number of ñcountsò of data 
averaged for each cell. High counts means that confidence can be placed in the lambda value in that 
cell, low counts implies that cell has just be passed through in a transient way and the value should 
be ignored. 
 
The difference between this and target lambda map can be displayed in percentage terms and this 
percentage applied to the fuel map if required. 
use this represents is also shown. A maximum of 18 hours can be recorder in any one ñBinò. 

REAL TIME CHART 
 
Windows menu:- Display and Test Functions/Real Time Chart 
 
Shows in real time a chart of any of the items on the left menu of the screen. 
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Six items can be displayed at any one time. The chart can be slid from side to side, expanded or 
contracted by picking up the markers at the bottom of the chart. 
 
Several hours of data can usually be collected. 
 

MEASURE INJECTOR DEAD TIME 
 
Windows menu:- Display and Test Functions/Measure Injector Dead Time 
 
This function provides a neat and simple method of measuring injector dead time in the normal 
running condition of the engine. Injector dead time is important when running compensations (MAP, 
air temp etc.) to ensure that the compensations are accurately applied. The test relies on the fact that 
if the dead time is correct then running the engine in two stroke mode with half the fuel numbers in the 
fuel map and four stroke mode with the full amount will produce the same lambda value. 
 
To run the test do the following:- 
 
Turn off Battery Compensations. 
Turn off Sequential Injection. 
Start Engine. 
Open Real Time Chart and display Lambda. 
Start Test. 
 
Adjust the dead time in Engine Configuration/General Engine Settings until the lambda value does not 
change through the 4 stroke, 2 stroke change. 
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Dead time incorrect is shown above. 
 

 
 
Dead time correct is shown above. 
 

MAIN IGNITION MAP 
 
Windows menu:- Essential Map Settings/Ignition Map 
 
 
 

Ignition map settings in RED of degrees BTDC. 
 
If any of the cells are highlighted in green this indicates that the value of this cell has been set in Real 
Time Mapping whilst the engine  was running. 
 
To manipulate a group of cells then highlight the cells using the mouse and use 
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copy/paste/manipulate from the edit menu. 
 
A 3D Graph is always on screen This shows a "3D" wire frame graph of the map to allow ready 
visualisation of any "holes" in the map and other irregularities. Any point can be dragged with a 
mouse. 
 
 
To send the changes to the ECU press F4 or click on the close cross and a confirmation message will 
be issued. 
 

 

MAIN FUEL MAP 
 
Windows menu:- Essential Map Settings/Fuel Map 

 

 

Fuel map settings in BLUE as the time any injector will remain open and flowing fuel, in milliseconds  
(0.001 sec). The injectors fire once every TWO revs i.e. once every engine cycle unless in two stroke 
mode.  
 
If any of the cells are highlighted in green this indicates that the value of this cell has been set in Real 
Time Mapping whilst the engine  was running. 
 
To manipulate a group of cells then highlight the cells using the mouse and use 
copy/paste/manipulate from the edit menu. 
 
A 3D Graph is always on screen This shows a "3D" wire frame graph of the map to allow ready 
visualisation of any "holes" in the map and other irregularities. Any point can be dragged with a 
mouse. 
 
 
To send the changes to the ECU press F4 or click on the close cross and a confirmation message will 
be issued. 
 

INJECTOR ANGLE MAP 
 
Windows menu:- Essential Map Settings/Injector Angle Map 

 

 

The injector angle is the point referenced to Top Dead Centre Firing Stroke when the injection starts 
or stops. Whether this angle affects the beginning or end of injection is defined in Engine 
Configuration / Sequential Injection and Fan Control. As a matter of explanation if the definition is set 
to end of injection and -90 is entered in this table then the injection pulse will finish 90 degrees 
BEFORE top dead centre. 
  
Some engine builders think this is a very important number, others think it is of no importance. 
 
 
To manipulate a group of cells then highlight the cells using the mouse and use 
copy/paste/manipulate from the edit menu. 
 
A 3D Graph is always on screen This shows a "3D" wire frame graph of the map to allow ready 
visualisation of any "holes" in the map and other irregularities. Any point can be dragged with a 
mouse. 
 
 
To send the changes to the ECU press F4 or click on the close cross and a confirmation message will 
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be issued. 
 

MAIN MAP RPM RANGE 
 

Windows menu:- Essential Map Settings/RPM Range 
 

 
Setting a suitable RPM scale for the engine in use. Just type in new figures. Use enter rather than the 
cursor keys to confirm each change. 
 
The scale must increase from top to bottom. The rpm bands can be of any size but we recommend a 
minimum spacing of 250 rpm. You can make the spacing closer than normal for any area of interest 
for  your particular engine e.g. close together at low revs for a trials engine or close together at the 
high revs for a peaky race engine. 
 
 

THROTTLE TRANSIENTS 
 

Windows menu:- Essential Map Settings/Throttle Transients/Throttle Transient Increase/Reduction 
Hot/Cold 
 
Separate maps are provided for hot and cold engine conditions. 
 
As on a carburettor, this gives a shot  of fuel for a limited time as the throttle is opened quickly. Very 
difficult to quantify, often varying between individual  engines even of the same type and capacity. 
Normally needed if there is any hesitation or uncertainty when opening the throttle quickly. Only 
experiment will yield the best results. If you have a very fast wide band sensor you can set the data 
log to fast mode and record the % increase or reduction as it is happening. Stop the engine and graph 
the throttle position, lambda and pump %. The object is to keep the lambda value as close to constant 
as possible through the throttle transient. The engine without an uplift will tend to go lean. 
 
A similar effect occurs on throttle reductions the engine will go rich for a short time without some 
transient reduction. 
 
The effect on closing the throttle completely on the overrun makes for lambda readings which indicate 
the engine is very lean. This is not the case and it should be ignored. 
 
 
There are four different rpm bands to which it can be applied. Generally you will need a higher 
percentage of fuel uplift for a longer time at lower pedal speeds in the lower rpm bands and probably 
nothing at all in the higher bands. 
 
The pedal speed row is the percentage of throttle movement recorded during the Pedal Speed 
Measuring time. If in doubt start at 5 for the lower bands increasing to 25/30 in the higher bands.  
 
A very low figure will cause the throttle pump to work even with very slow movements of the pedal and 
values above 50 will mean it will probably never come into operation at all depending on the pedal 
speed measuring time. Again careful use of fast logging will help to identify the engine requirements. 
 
The current percentage change being generated by the transients can be seen in real time mapping 
screen to the right of the throttle percentage in the senor box. Note also that this position is used for 
start fuelling as well and this takes priority. 
 
SWITCH TO HOT MAP AT 
 

Generally an engine will need more transient fuelling when cold. We would normally switch 
maps at say 50C. 
 

PEDAL SPEED MEASURING INTERVAL 
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This is the time in ms over which the pedal movement is measured. 10 ï 20 ms is a 
reasonable figure. 
 

TURN OFF TRANSIENTS FOR MAPPING 
 

Transients can interfere with mapping steady state. This allows transients to be turned off for 
this purpose. Remember to turn them back on after steady state mapping is finished. 
 

 
Press F4 to save the changes. 

AIR TEMPERATURE COMPENSATION 
 

Windows menu:- Essential Map Settings/Air Temp Compensation 
 

There is only one set of correct fuel compensation figures for this shown below. 
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This section sets the correction to the basic map settings depending on the inlet air temperature. As 
an example you may wish to reduce the amount of fuel and retard the ignition slightly (say 10%)  at 
high inlet temperatures. 
 
All three columns are user settable. Move the cursor to the cell concerned and change the relevant 
figures. Note if you are intending to implement air temperature compensation this must be done 
before mapping. 
 
The ñSet to Standardò button will set the fuel compensation for using a knowledge of basic science. 
There are no other correct figures. 
 
Press F4 to save the figures. 

WATER TEMPERATURE COMPENSATION 

Windows menu:- Essential Map Settings/Water Temp Compensation 
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This section corrects the basic map settings depending on the engine water temperature. This 
provides the equivalent effect of a choke. As a general guide try gradually increasing the fuel increase 
percentage below 40 deg. C by about 20%. If the engine does not run cleanly on start up then either 
give it more or less fuel as required. 
 
At DTA we no longer use this brute force approach to start fuelling and prefer to use the temperature 
and turns (effectively time) approach via the Start Fuelling Map. This if done correctly will reduce to 
the total amount of extra fuelling required especially when the engine starts from very low 
temperatures. 
 
All three columns are user settable. Move the cursor to the cell of interest and change the relevant 
figures. 
 
Press F4 to save the figures or ESCAPE to exit without saving. 

 

 

MANIFOLD PRESSURE / BARO COMPENSATION  

Windows menu:- Essential Map Settings/Pressure Compensation 
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This section corrects the basic map settings for the engine inlet pressure or barometric pressure 
depending on where the sensor is fitted. If a barometric sensor is fitted then normally the fuel would 
be reduced at low pressures (to keep the mixture strength the same). 
 
If the engine is a forced induction (or "blown") then it would be normal to make the main map reflect 
the "on boost" requirement and use the  compensation map to accommodate the off boost situation. 
 
All three columns are user settable. Move the cursor to the cell of interest and change the relevant 
figures. 
 
NB The above shows a sample set of figures for automatic correction of fuelling for air inlet pressure. 
Only use these figures if a pressure sensor is fitted if it is not set all fuel corrections to zero. If using 
MAP correction, set this before mapping. If using MAP as load then compensation is not required. 
 
The button Set to Standard will fill out the fuel compensation to the correct amount. This is 16

th
 

Century physics not black magic, use other figures at your peril. 
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3D MAP COMPENSATION TABLES 
 

 
 
From V55 onwards there is an option to use 3D compensation tables using full 20 x 14 maps. These 
are selected from the Manifold Pressure Compensation Parameters table. The original single table 
can be used as above or twin tables for fuel and advance compensation. The X axis for these is 
individual settable according to user choice as throttle or MAP. 
 
If you do not understand how to set these tables, do not use them. 
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REAL TIME MAPPING 
Windows menu:- Real Time Mapping 

 
 
 

 
 
This section indicates exactly what the system is doing any moment  in a graphic display. Values 
constantly monitor RPM, fuel flow, ignition advance and exhaust gas content (rich or lean)  while all 
other sensors are displayed and warnings can be given if any of these become dangerously high or 
low. Above is a typical partly finished mapping session  The engine is running closed loop on the 
Dyno i.e. fuel is constantly being added or removed via feedback from a lambda sensor, ignition is 
being optimised using a Dyno Calibration Unit and the optimal fuel and ignition values recorded using 
the enter button on the box. The green squares in the screen shot above have been optimised and 
sent to the ECU, the brown ones have been optimised but are not yet in the ECU. When the 5000 
RPM row has been finished these will be sent to the ECU by pressing F6 before the 5500 RPM row is 
commenced. The triangular shape to the finished pattern of green squares is typical of what can be 
achieved on the Dyno, you cannot do 9000 RPM with zero throttle! 
 
The Dyno Calibration Unit is a small box connected the to ECU which allows the user to modify the 
ignition and advance  settings remotely whilst the engine is running. There are two knobs  and three 
buttons on this box. The two knobs will vary the calculated ignition advance and fuel pulse length from 
the standard map by + or - 50% on fuel and 25 degrees on advance and 10% on fuel and 6.5 degrees 
on advance in course or fine settings respectively. 
 
OTHER USES OF THE DYNO-BOX KNOBS 
 

The left knob of the dyno box can be used for the following functions other than fuel %. 
 

1) Adjust the cam advance target position, both cam1 and cam2 (e.g. inlet and exhaust on a twin 
VANOS engine). 

2) Injection angle. 
3) Turbo PWM percentage for the turbo control system. 

 
These alternate uses can be accessed through the menu Real Time Mapping/Control Box Controls.
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Dyno Control Box 

 
The three buttons perform the same functions as the stop key ,the enter key and the knobs on/off key 
as described below. All are clearly marked. 
 
The bottom line of the screen gives the current status of the calibration box controls. 
 
Dyno mode was designed to make tuning the engine on a dynamometer as simple and fast as 
possible (see below for hints on methods of use). 
 
 

CONTROL KEYS IN REAL TIME MAPPING OR USE PULL DOWN MENUS 

 

^A    DISPLAY ADVANCE MAP   
^F    DISPLAY FUEL MAP  
^P    TURN ON OR OFF CONTROL KNOBS ON CALIBRATION UNIT   
^C    CHANGE CONTROL KNOBS TO COURSE OR FINE   
^K    STOP THE ENGINE !   
^T    CLEAR THE MODIFIED (TRACED) CELL LIST   
^I  TURN ON/OFF INTERPOLATION 
^M  TURN ON/OFF MAP TRAILS 
^N  CLEAR MAP TRAILS 
^L  TURN ON/OFF CLOSED LOOP CONTROL OF FUEL 
^O  TURN ON/OFF SET INJECTOR OPENING POINT 
^S  SET TARGET MIXTURE FOR CONTROL LOOP ON/OFF 
^U OR F6 UPDATE THE ENGINE MAP WITH TRACED CELLS 
^E   STORE CURRENT SETTINGS TO LOG (TRACE) MAP CELL 
  OR press Enter on the Dyno Box.  
 
 

SUGGESTED USE OF REAL TIME MAPPING 

 

1  Press "^I", use the drop down menu  or click on the ñInterp Onò box along the bottom edge of 
the screen, to turn off the map interpolation and work to the nearest cell. Fire up the engine 
and set the dyno rpm to the rpm of interest. 

2  With either the advance map or the fuel map or both showing as above and you will see the 
current cell position highlighted in black. Run the engine hard against the brake and adjust the 
knobs to give maximum power. When the fuel or advance map is displayed along the bottom 
and right hand edge of the map is a visual indication of the position within the cell. Always set 
the throttle position (or manifold pressure if using MAP as load) and rpm such that the small 
black markers line up with map grid lines. When the engine is within the predefined limits of 
closeness to the cell edges the row and column markers will go green (you can alter these 
limits in Real Time Mapping/Display Options/Change Warning and Mapping Limits). This will 
result in much more accurate maps. Press the enter key on the control box when you are 
happy power is optimised. The cell which has just been traced (marked) will be highlighted in 
brown (or blue if this happens to be the current active cell). If very little adjustment has been 
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used to achieve maximum power then continue for other cells you wish to trace. If a lot of 
adjustment has been used you can make adjustments to the rest of the maps before 
continuing with the manual editing tools provided in Edit. 

 

CLOSED LOOP CONTROL 

 

All systems are equipped for closed loop control of the fuelling. This uses the output from a lambda 
sensor (or preferably a DTA wideband or NGK  UEGO sensor or similar) together with the values set 
in menu Lambda Controls to control the fuelling automatically. Sample values for these settings are 
given in this manual in the description of the lambda settings section. 
 
Pressing "^L" will turn on the closed loop control and attempt to adjust the fuelling until the measured 
mixture is the same as the target mixture requested. This will result in a change to the screen display. 
The knob adjustment percentage displayed in the bottom left of the screen will change to black and 
the title will be highlighted as "lambda adjust %". This is the figure by which the system is adjusting 
the fuelling to keep to the target mixture requested. To adjust the required target mixture either 
change the value directly in Lambda Settings or press "^S". This will change the fuel pulse display on 
the left of the screen to the required target mixture. This is adjustable on the left hand knob on the 
dyno calibration unit. Be careful when  starting to adjust the target mixture as the knob becomes 
active the instant "S" is pressed. If the knob is at one of its extremes then violent changes will be 
made to the fuelling virtually instantaneously. 
 
When a new cell is selected (i.e. the rpm changes or the throttle position is changed) 
then the fuelling will adjust quickly to the new value. When this has settled to a stable figure then 
press ^E as normal to trace the cell and record the value as normal. Before leaving the cell press "^U" 
which will update the engine map and zero the advance adjustment. The fuelling adjustment 
controlled by the lambda sensor should now go to zero. NOTE even on a cell that has been 
previously set the lambda sensor system will continue to make small adjustments to the fuelling. This 
is normal and is caused by small fluctuations in fuel pressure ,air temperature etc. This is the reason 
that road cars use systems permanently controlled by a lambda sensor. 
 
 The most likely source of problems when using this feature is that the mixture adjustment varies 
wildly with major positive and negative adjustments of the fuelling adjustment. This is caused by either 
the lambda sensor being too slow for the required loop frequency of the other settings for the lambda 
sensor being incorrect. Stop the engine immediately and adjust the settings in Lambda Settings. 

 
 

GENERAL ENGINE SETTINGS 

Windows menu:- Engine Configuration/General Engine Settings 
 

This option contains various general engine settings as listed  below. These must be set to suit the 
engine you are working with. 
 
ULTIMATE RPM LIMIT 

The engine will not go through this limit no matter what the conditions i.e. off load and full 
throttle. It is ,however ,fairly brutal in operation and should be set slightly higher than the 
normal rpm limit below. 

NORMAL RPM LIMIT 
This limit introduces a cut on each cylinder in rotation which would be enough to constrain 
rpm rise in a driving situation. It has a  fairly soft action and does not upset the car. Normally 
set to 250 rpm below the ultimate limit. 

GEAR CHANGE LIGHT RPM 
The rpm figure at which the change light switches on. Normally set to 250 to 500 rpm below 
the normal rpm limit. 

NUMBER OF CYLINDERS 
The number of cylinders the engine has. Allowed figures are 4,6 or 8. NOTE The model of 
management box has to be able to support the number  of cylinders. 

NUMBER OF INJECTORS PER CYLINDER 
 
  (NOTE:- From Firmware Version 50 See ñUsing Twin Injectorsò) 
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The number of injectors per cylinder. Allowed figures 1 or 2. 
NOTE The model of management box has to be able to support the number  injectors.   

SWITCH INJECTORS AT RPM 
 Above this RPM injectors 2 are used below it injectors 1. If fuel demand is high enough then 

both are used regardless of this setting. 
AND ABOVE THROTTLE OR MAP 
 This is used in a twin injector setup. When the throttle is above this value and the rpm is 

above the rpm switching point then the ECU will use the second set of injectors. Note that if 
two sets of injectors are needed (decided by duty cycle) then they will be used regardless of 
this value. 

DEFAULT VALUES ON SENSOR FAILURE 
 if the system detects a failed sensor, these are the values that the system will assume for 

these sensors. Make sure that the map values at these points are what you wish the engine 
to receive. 

NUMBER OF TEETH ON SENSOR WHEEL 
NUMBER OF MISSING TEETH 

These two entries need some explanation. The usual Ford  crankshaft timing wheel has 35 
actual teeth. It is a 36 tooth wheel with one tooth missing. Similarly a Vauxhall or Peugeot 
wheel is 58 teeth, this being a sixty tooth wheel with 2 teeth missing. The figures for these two 
items are entered as below; 
FORD  number of teeth on wheel 36 number of missing teeth  1 
VAUXHALL  number of teeth on wheel  60  number of missing teeth  2 
Other similar wheels must be entered in the same fashion. 
 

 
 
36 ï 1 Sensor Wheel and Sensor 
 
 
GAP TOOTH FACTOR 

The missing teeth are detected by the time difference from the previous tooth. The gap tooth 
factor determines how much bigger the missing tooth time is before it is recognised as a 
missing tooth. This can be determined by cranking the engine and using the crankshaft 
oscilloscope. Clicking on the missing tooth in the oscilloscope display will tell you how much 
longer the missing tooth is than the tooth immediately before it. Standard factors for 1, 2 and 
3 missing teeth are as below. Clicking on the ñSet to Standard Buttonò will set to these values 
automatically. Sometimes it may be beneficial to increase or reduce these. 
 
Missing Teeth  / Gap Tooth Factor 
 

1 1500 
2 2000 
3 3000 

 
 
SENSOR POSITION  
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Please refer to the hardware installation section to determine this figure. Known figures are as 
below. For some wheels the crankshaft oscilloscope will tell you where the sensor is. 
 
Vauxhall/Opel 4 cylinder   117 degrees 
Ford Zetec     90 degrees 
Porsche 6 cylinder       90 degrees 
BMW 6 cylinder       90 degrees 
All  of these need checking with a stroboscope when the engine is running. 

FIRING TOOTH ON STARTUP 
This is the position that the engine will fire below ñTransition From Crankingò rpm and while on 
the starter motor. It is measured in teeth before TDC. So for a 36 tooth wheel, which is ten 
degrees per tooth and this figure set to 1 the engine will start at 10 degrees before TDC. With 
this set to 2 the engine will fire at 20 degrees BTDC. With a 60 tooth wheel this changes to 6 
and 12 degrees respectively. Normally with a racing engine set this to 1. With a road engine 
then 2 may be acceptable but look for backfiring when attempting to start. 

FLYWHEEL MODE 
Different engines can have one of a number of flywheels, and which flywheel an engine is 
fitted with has an impact on the required programming for the DTA ECU. The list of engines in 
the drop down list is extensive and increasing and should be self explanatory if you know 
what engine you are dealing with. All aspects of the original rotating sensors must remain the 
same. 
 
Flywheel mode 26 is a special mode to cope with the increasing proliferation of engines with 
multi-tooth cam target wheels. It works with a standard missing tooth crank wheel (say a 36 ï 
1 or a 60 ï 2) and some parameters in Engine Configuration/Coil Per Plug Settings to choose 
the exact cam tooth to use as a synch trigger. See Coil Per Plug Settings for more 
information. 
 

All of the Rover K series flywheels have trigger teeth set at 10  this means a total of 36 teeth. 
However a number of these trigger teeth will be missing and which teeth are missing defines 
the flywheel type. The diagrams below show the three types of flywheel. 

 

 

 
 
 
 
 
 
 
 
 

It is important that you check the flywheel configuration on your engine and make sure 
that the values in the General Engine Settings of your DTA ECU are correct. The 
following table provides a guideline 

 

 Mode 1 Mode 2 Mode 3 

No of teeth on gearwheel NOT ALLOWED 36 36 

No of missing teeth  1 1 

Sensor position  286 349 

Distributor fitted  Can be Y or N Can be Y or N 

 
 
COIL ON TIME 
 This is the length of time the coil is turned on before firing (also referred to as the dwell time). 

This allows changes to suit different coils. Most coils require 2000 - 3000 micro seconds so 
unless you have specific information from the manufacturer of the coil leave this alone. 

INJECTOR START PULSE 
When the engine first starts to turn on the starter motor this pulse is given to the injectors 
once. It is used to clear air from the fuel system. Use the minimum required to ensure good 
starting. 

DISTRIBUTOR FITTED 

Flywheel mode 1 Flywheel mode 2 Flywheel mode 3 
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 Set to Y if engine is firing through a distributor N if distributor less 
INJECTORS IN TWO STROKE MODE 
 Set two Y if you wish the injectors to fire once per rev rather than once per 4 stroke cycle. 

Only recommended for two stroke engines. Note that the maximum allowed fuel in the fuel 
map will be halved. 

COILS IN TWO STROKE MODE 
 Set two Y if the engine is a two stroke. 
ADVANCE COMPENSATIONS IN DEGREES 

Advance compensations coming from air temp, water temp, manifold pressure and flexible 
analogues are by default in the percentage of the current advance figure. This check mark 
allows these to all be in degrees. Note they are all percentage or all degrees. 

TRANSITION FROM CRANKING 
This is the speed when the engine is recognised as successfully running. Lightweight 
engines, for example motor bike engines, can "kick back" if this is too low. Once this transition 
has taken place the engine remains in running mode until the speed drops below 500 rpm 
when cranking mode is resumed. 

INJECTOR DEAD TIME  
Injectors take time to open and close. Setting this figure takes account of this and allows all 
the percentage changes that the ECU performs to the fuelling figure to be more accurate. 
Leave zero for compatibility with old maps. A normal switching figure would be approx. 
0.75ms. S series ECUôs can also measure the injector dead time themselves, see Display 
and Test Functions/Measure Injector Dead Time. 

TWIN SPARK?  
S60PRO and above. Only use this when the engine has 2 spark plugs per cylinder. First 
spark plug coil outputs coil 1 to coil (number of cylinders), second plug outputs are coil 
(number of cylinders) to coil (number of cylinders x 2), that is cylinder 1 first plug is on coil 
output 1, second spark plug on cylinder 1 is coil output (number of cylinders + 1). 
 
This ability to run twin spark mode can be very useful for an engine which has individual coils 
but no cam sensor. Wire the coils as you would for running them with a cam sensor fitted and 
select twin spark on. 
 

TWIN SPARK OFFSET 
S60PRO and above. Allows small delay (in degrees) between 2 sparks on the same cylinder. 
If 0 then both sparks are at the same time. If 10 then the second spark occurs ten degrees 
later. Note that all advance figures relate to the first spark. 

 
USE ADVANCE MAP2 FOR TWIN SPARK OFFSET 

Allows the Map2 advance map to be used to calculate the twin spark offset. Allows complete 
variability over the 20 x 14 map. Map2 advance map is in Other Map Settings/ALS 
Parameters / Map2. 

  
TACHO PULSES PER REV 

Number of tacho pulses per rev, normally two for a four cylinder tacho, four for an eight 
cylinder. 

 
USE 3/5 CYLINDER TACHO PATTERN 
 

Emulates the cycle based tacho pattern of a 3 or 5 cylinder engine i.e. 1 ½ or 2 ½ pulses per 
revolution. 

 
EXTERNAL COIL AMPLIFIERS 

Select this check box if you are using external coil amplifiers. Normally the coil signal is 
inverted for external amplifiers and this function does this. Certain amplifiers need a "pull up" 
resistor between 12 volts and the ECU coil output. A 1K Ohm resistor is fitted internally in the 
ECU. Others have them fitted internally. If in doubt consult the coil manufacturer. 
 
Do not check this box if you have an un-amplified coil connected to the system. Severe 
damage may result to the ECU. 
 

INJECTOR CC/MIN 
Used for fuel consumption calculations. 
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STORE MAP ON DISC  

Windows menu:- File/Save or Floppy Disc Icon on Tool Bar 
 
 

Store map on disc (saving a map and giving it a file name).  This enables you to keep an engine map 
on your pcôs hard disc. The default directory for maps is:- 
 
C:\DTASwin\maps 
 
You can of course use any directory you wish. The file name can be any Windows legal filename up 
to 30 characters in length. An extension .map will automatically be added. 
 
On saving the file up to 200 characters of useful comment information can be added. 
 

RECOVER MAP FROM DISC  

Windows menu:- File/Open or Folder Icon on Tool Bar 
 
Windows:- Normally maps are stored in C:/DTASwin/Maps 
 

This section will recover from disc previously saved engine maps. First you will be offered a default 
path as below 
 
 c:\DTASwin\maps 
 
 
The list of available engine maps will then be displayed on the screen. The current chosen map is 
highlighted.  
 
The comment for that map is displayed in the right hand panel. Clicking on any map in the available 
list will display its comment. 
 
 

DIAGNOSTICS DISPLAY  

 

Windows menu:- Display and Test Functions/Diagnostic Display 
 

ENGINE STATISTICS 
 
Largely self explanatory but:- 
Crank Rotation time is the time for one revolution of the engine. 
 
LOWEST AND HIGHEST 
 
Self explanatory 
 
CRANK SENSOR ERRORS 
 
Rejected crank pulses are signals received from the crank shaft sensor that the system has decided 
cannot possibly be correct. Either they represent over 20000 rpm, are from electrical interference 
(from the HT leads for example) or you have an eccentric crank wheel or loose or damaged crank 
sensor. 
 
SYNC ERRORS 
 
Because the system knows how many teeth you have on your crank wheel, it counts them every time 
the engine rotates. If the count is not correct then a sync error results. It is always possible to get 
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these when the engine first rotates on the starter motor, this is not a problem. If this number moves 
upwards when the engine is running at over 1000 rpm then you have a problem. Possible causes are 
as above or just entering the wrong wheel specification will give you this problem. 
 
Sync crank ratio error similar to above. 
 
Cam Sensor errors 
 
Only important when running unequal firing or coil on plug or sequential. Checks that the correct 
number of crank to camshaft pulses are received. 
 
NOTE THAT ANY SMALL FIGURES IN ANY OF THESE ARE UNIMPORTANT. IF YOU HAVE A 
PROBLEM THEY WILL RAPIDLY REACH HUNDREDS WHEN THE ENGINE IS RUNNING. 
 
Synthetic Tooth Errors and Re-Synchronisations 
 
These are manifestations of a combination of the above errors. Missing teeth are reconstructed by the 
ECU to ensure correct timing. These are called synthetic teeth. Errors during this process are 
recorded here. 
 
STARTING INFORMATION 
 
When the engine is stopped the message ñEngine Not Turningò is displayed at the bottom of this box 
in PINK. If the engine is turning you have some problem with your crank sensor or wiring. 
 
When the engine starts to crank the message ñTurning ï Attempting to Synchroniseò appears in RED. 
The ECU is attempting to reconcile the information you have given it in General Engine Settings about 
the crank wheel to measure both the speed and position of the engine. 
 
When synchronisation is achieved this box displays the message ñSynchronised ï Attempting to Startò 
in GREEN. If this message is not displayed the engine will not start and there will be NO injection or 
spark. This implies a problem with your settings, crank or cam sensor. Read the chapter on the crank 
shaft oscilloscope to try to resolve the issue. 
 
If the message ñSynchronised ï Attempting to Startò is displayed and the engine will not start it is 
simply a fuel or timing issue, a problem with your coils or injectors or the unit is incorrectly wired.  
 
 
CURRENT SENSORS AND SHORT TERM ERRORS 
 
OK and failed are the current status of the sensor. The number to the left of this is the number of 
transient errors the system has seen when the engine is running. A missing sensor (say Pressure) will 
always show as failed. 
 
SXX VXX.XX Technical 
 
Internal information used by DTA. 
 

INFORMATION 
 
These should explain themselves. Cam sensor position is measured for the userôs convenience. Note 
that the ECU cannot know on which half of the four stroke cycle this occurs on. 
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START FUELLING MAP 
 

Windows menu:- Essential Map Settings/Start Fuelling Map 
Windows menu:- Essential Map Settings/Start Map Turns 
Windows menu:- Essential Map Settings/Start Map Temps 
 

 
 
This adds fuel on engine start whilst the walls of the throttle bodies and manifolds need to build up a 
puddle of fuel. It is added as a % of the main map. Above is a set of figures that has worked very well 
on one of our test engines. Note that this map can extend out to 10,000 engine turns. At a standard 
1000 RPM idle speed then this lasts for 10 minutes. We find that whatever the starting temperature of 
the engine 10 minutes is the maximum an engine will need additional fuelling. 
 
The current percentage, turns and water temp are shown across the bottom of the map. 
 
The fuel is added until either the number of turns specified is exhausted or a 0 is found in the map. 
 
 
On completion press F4 to save the data. 
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DATA LOGGING MENU 

 

Windows menu:-Display and Test Functions/Logging options 
 

 
 

 

With the Continuous Loop button selected the oldest data in the log is continuously discarded and 

replaced with new data. When data is displayed or filed then the first data you see is the newest data, 

the oldest is at the end. Data is recorded all the time the engine is running. 

 

With the Switched button selected data is only recorded when the switch is at 0 volts and the engine 

is running. When the log is full new data is discarded. When displayed or filed the first data is the 

oldest data. The last data is the newest. 

 

NOTE:- The switched input is shared with the Analogue 2 input. 
 
Only record when vehicle moving button requires a wheel speed sensor of the left undriven wheel and 
launch control enabled (but not necessarily switched on). 
 
The fast logging option limits the number of recordable items to 7 and the recording time is reduced 
by 10 times, but it is extremely useful when looking at things like throttle transients and shift cut 
settings. 
 
 
 
 
 
 
 
 
DISPLAYING THE LOG 
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Pressing the table option will show all logged items down the screen as below. 
 

 
 
Pressing Graph will allow you to choose up to 6 items from the recorded data and display it. 
 






















































































