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Note

ProCAL-SE is a simplified version of ProCAL professional
calibration software tool.

ProCAL and ProCAL-SE are intellectual properties of
ECOTRON LLC, it’s not allowed to re-produce or re-
distribute without approval of ECOTRON LLC.

Confidential Page 2 9/3/2011



ECOTRONS ProCal-SE-manual-v2-5.doc

Table of Contents
INOLE ..ttt ettt et e ettt ettt e st e st e e bt e st e et e e et e e earee e e 2
Section 1: InStallation ................cocooiiiiiiiiiiii e 4
Section 2: Runing ProCAL ..........c.ccooiiiiiii e 6
1. Load the f1leS....couiiiiiiieee et 6
2 COMMECT ..ttt ettt ettt et e et e et e et e e st eesabteesabteesabeeesabeeenas 9
3. Real-time data diSPlay........cc.eeeiiiiiiiiiiiiierieeee e 10
4. Record Data and Playback ...........coocuiieiiiiiniiiiiiececeeceeeeeee e 12
5 configure the COMMUNICALIONS .....ceeuvieiriiiiriieeriie ettt ettt e 14
6. Change Calibrations (TUnINg)........ccceeeruiieriiieeniiieerire et 15
7.Change the Decimal display of the variables and.............ccocceeviiiiniiinniiiiniienne. 20
CaliDIALION. ...ttt et ettt et et 20
8. Signal/Parameter PrOPETLIES .......cccveerrutieriireeriieeeiteesieeeriteeeiteeeiteesireesbeeesaeeeas 20
0. DIAGNOSIS. .ttt ettt ettt ettt e 21
10. More help is available by sending emails tO:.........cccocueeeviiiiiieiniiienieeeieeen 21

Confidential Page 3 9/3/2011



ECOTRONS ProCal-SE-manual-v2-5.doc

Section 1: Installation

ProCAL does not run well in Windows Vista or Win7. We are
still working on the issue. At the moment, we recommend you
to set the ProCAL in Win XP compatibility mode, by doing the
below:

Right click on the ProCal icon on Desktop or Programs
Choose properties

Click compatibility tab

Check: Run this program in compatibility mode
Choose XP service pack 2

Check: run this program as administrator

Apply

NG RWOND =

Note: please do the same to ‘“Data-Analyzer” in the ‘“start->
Program Files > ProCAL- Data-Analyzer”, because it is a
standalone program.

Install the new version:

Ask us if you are not sure whether your ProCAL software is
up to date or not: info@ecotrons.com

1) In case the version in your CD is out of date, contact us for
an appropriate version for your engine.

2) In case the ProCAL is sent you in a .ZIP or .RAR format,
please unzip it and store to the folder to your C:\drive
somewhere and install from there, instead of installing
from the ZIP folder.

3) Install ProCAL by run the “setup.exe” file in the folder.

4) If you see the below windows during the installation
process, it’s NOT a problem, and you can just click “yes”
to go on.
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Yersion Conflick |

A file being copied 15 older than the file currently
on your system. It 1= recommended that wou keep wour
rristins file

File name: ‘C:\Program
FileshProCAL-SEunsizgned. d11°

L}

Dezcription:
Your werzion:

Do wou want to keep this file?

Ha Ho to All

It’s a generic Windows warning when the installation is trying to overwrite the .DLL file.
You can select “keep existing file” by clicking “Yes”.
And possibly, there will be multiple windows popping up like this, you can always select
“keep the existing file” by clicking “Yes”.

5) After installing the software, ProCal, you should be able to

find it under: Windows — start — program — ProCal:
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Section 2: Running ProCAL
1. Load the files

S19 file: this is a Motorola format microprocessor executable file;

A2L file: this is a description file that contains the info for ProCALtool;

CAL file: this is a calibration data file that contains parameters users can tune. CAL file
is one part of the S19 file.

Note: most customers don’t have a S19 file and don’t need the S19 file, unless an ECU
software update is needed;
It is enough to have the A2L file and CAL file to run ProCAL and tune your engines.

Run the software, ProCAL, from “Windows Start - Program - ProCAL”:
First time running ProCAL, it will automatically load some default configuration files
like an ECU description .A2L file and an ECU calibration file .CAL file, for example, as

in the below picture:
& ProCAL-SE

File Settings EBEun Wariables Calibrations

el = M- v
Treeyiew
MA_1480c_v10_blld _pOl1.A2ZL
MA 148cc w10 b114 c01.519
Calibration
Figure 1.1

If ProCAL does NOT automatically load the default configuration, likely you do not have
the necessary .A2L file and .CAL file in the folder of “C:\Program Files\ProCal”, which
is your installation destination folder. You should copy and paste the necessary .A2L file
and .CAL file into that folder, if the folder contains no such files.

If you have not got .A2L file and .CAL file in your CD or the software package via Email,
please contact us: info@ecotrons.com
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Often the user will need to load different .A2L file and .CAL file than the default ones
coming with the ProCAL. For example, a software update or new release will give you
new A2L file and CAL file.

To load the new A2L file and CAL file, in ProCAL, go to “File - Open”, and then go to

the right folder and

select the files.

The default ProCALwindow will be look like below:

File load successhullyl

File Settings Run Varisbles Calbrations Diagnostics Advanced Help
[AR% > n | | b
5l ]
MAP_fve_Fim_N 2
= [Mep_fve_Pim_| =l [ mee ] [ Ewon | [ Dowrlosd |
i MA_125cc_v10 blld_pOlA 173 3727344 3883063 3969531 4050331 4131250 4290963 437.3828 A45.4BBE~
feoMA_125cc_v10_b114_cO1s? || 12000000 08000 08000 08000 0R000 08000 0000 08000 08000
i Calbration 17000000 08000 0000 08000 08000 08000 08000 0000 O.8000
20000000 08000 0000 08000 08000 08000  0.B000 08000 O.800C
25000000 08000 02000 08000 08000 08000 08000 08000 08000
30000000 08000 0000 08000 08000 08000 O.B0O0 08000 O.800C
40000000 08000 0000 08000 08000 08000 08000 0000 08000
50000000 08000 0000 08000 08000 08000 0.B000 0000 O.800C
EO0DODO0 08000 0000 08000 08000 08000 08000 08000 (08004
»
*: Pim. "intake maniold pressure”
: N. "Engine speed in Rpm"
MAP_iVe_Pim_N: "Factor Yolumatic Efficiency. dependent on pressure and engine speed”’ - [E(E
=IOTXT| [yt Col[Name___[value [Urk [Min_ Max | Discriptiol
i N Rpm 0 16383.75 "Engine =
CUR_{CidSta_TmSta - Import Export Download
4 | I il [_meot | [_Ewat ] [ Dowmons | | ) [ 0 255 'Babey
uLsh v 1 313 "Yokage
Status TmSta -30.0000 250000 -200000 150000 10.0000 0.0000 10.0000 20,0000 Y 53 000 ot r
CUR_fCidSts_TmSta | 380000 302500 250000 327500 19.0000 140000 30000 50000 Mon Fa 0 2560 “Intake
(Converting the file. .. ;I | [T % 0 1536 "Load, o
:ij:i;,'";tgem;‘:' | O % 0 3072 "Relative
File load successfully! = ;;'i:f’ g ?g ::;tavt‘—luel
— = stwimp ctor a
I | e T
tin0 s 0 65535 “injection
[vaL_+Eng =1 B lc 0 1 "conditior
iLe 0 2 "Lambda
Name [Value [Urit [ Description | I Degl 50 200 “Irtake a
VAL vEng 1749530 oo "volume of engine displacementin ce or mL " T Dedt S0 200 “Engnet
kil LIJ
‘
4 | -
| »

<

‘ “wiorking Page: C:iProgram Files\Procal- SEYNA_128cc w10 b114_c01.419

Upper left area: project tree structure
Lower left area: status of the running program
Right area: variables display window, calibrations edit window, etc.

Example:

1) variable windows:
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o Di=zplay ¥ariables

Yisib | Cal| Mame |'/ale [Urit | Min [ bax | Discription
M Fipm 0} 1633375 "Engine speed"
B b b W 0 25.5 "Battery voltage
ulzb v -1 A9 "output voltage «
- Tpz X 1] 100 "throttle angle wi
b ap hPa 1] 2RE0 | ntake manifold
L % 0 16836 "relative air chan
R % 0 3072 "Relative fuel mz
B iFista 0 B4 “start-injection fa
B idstefmp 0 16 "Factor afterstart
- [galiut Crd, -96 95,25 "lgnition angle o
Hnjl ms 1] B5.535 | injection time "
B Lc 1] 1 "condition for La
fle - 1] 2| ""Lambda control
- Ta DegC A0 200 Intake air tempe
 Tm DegC -43 143.25| "engine tempera
<« | 2l

2) Calibration Value Window:

ki Engine EFN range

(=] (E3

M arine |‘-.falue | I rik | Descrption
Mol kin 120.0000 Rpm "Min Engine gpeed in Rpm'
Yol Mmx E200.0000 Rpm " engine-zpeed max limitation
< | 2
3) Calibration Map Window
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@ Basic ignition angle

MAP_lga_N_Ld j [ Import ] [ Export ] [ Download l
R 20.2500 26.2500 32,2500 38.2500 44,2600 50,2500 56,2500 622500 £8.2500 74.2500 80.2500
1200.0000 12.7500 7.5000 0.7500 -7.5000 -14.2500 -20.2500 -20.2500 -20.2500 -20.2500 -20.2500 -20.2500
1EB0.0000 15.7500 11.2500 6.0000 1.5000 -3.0000 -6.0000 -8.2500 -9.7500 -11.2500 -12.7500 -12.7500
2000.0000 20.2500 165000 12,7500 9.0000 5.2500 22500 0.0000 -1.5000 -3.0000 -3.0000 -3.0000
2480.0000 247500 21.7500 15.7500 11.2500 6.7500 37500 1.5000 0.0000 0.0000 0.0000 0.0000
3000.0000 24.7500 22,5000 16,7500 11.2500 9.0000 E.7500 45000 22500 0.7500 0.0000 0.0000
3520.0000 30.0000 25.5000 18.0000 15.0000 12.0000 10,5000 5.0000 E.0000 5.2500 5.2500 5.2500
40000000 30.7500 26,5000 23.2500 16,7500 16,5000 15,0000 127500 11.2500 9.0000 6.2500 6.2500
4420.0000 32.2500 30.0000 2E.2500 21.7500 12.0000 16,0000 1325000 11.2500 9.7500 8.2500 8.2500
5000.0000 32.2500 30.0000 25.5000 21.7500 20,2500 18,7500 16.5000 13,5000 11.2500 5.7500 97500
5520.0000 33.0000 33.0000 30.0000 23.2500 19.5000 157500 135000 11.2500 9.7500 6.2500 6.2500
E000.0000 35.2500 32,7500 31.5000 2E.2500 21.7500 187500 1E.5000 14.2500 12.0000 11.2500 9.7500
7000.0000 35.2500 33.7500 31.5000 277500 24.0000 18.0000 15,7500 14.2500 13.5000 5.0000 82500
6000.0000 35.2500 33.7500 31.5000 27.7500 24.0000 18.0000 157500 14,2500 14.2500 14.2500 14.2500
9000.0000 35.2500 33,7500 31.5000 277500 24,0000 18.0000 16,7500 14.2500 14.2500 14.2500 14.2500
10000.0000 35.2500 33.7500 31.5000 27.7500 24.0000 18.0000 15,7500 14.2500 14.2500 14.2500 14.2500
10200.0000 35.2500 33.7500 31.5000 27.7500 24.0000 18.0000 15,7500 14,2500 14.2500 14.2500; 14.2500;
»: Ld b, "load"
'¥: N_b. “engine speed”
M&P_lgs_M_Ld: “characteristic map. basic ignition angle, dependent on engine speed and load"

Figure 1.2

Before you go “on-line”, you can add new variables into the variable windows;
simply by right click and select “add variables”.

You can also go to menu -> calibrations, and open different calibration windows.

Right click will give you some other choices, and go ahead and play with them.

2 Connect

Make sure your ECU is powered on, and the serial cable is connected between your ECU
harness and your PC.

2.1 establish the communication

Highlight the corresponding .CAL file on the left “Project tree”, go to menu “Run -
connect”, ProCAL will try to establish the communication between the PC and the ECU.
If the .CAL file you loaded in the ProCAL does not belong to the S19 file that is pre-
loaded in the ECU, you will be prompted “S19 file mismatch!” And you either need to
load the correct .CAL file into ProCal, or you have to flash the ECU with the correct .S19
file (contact us for correct S19 file).

¥arning

S19 files Mismateh! Flash the ECU or Load the correct 519 file!

Figure 1.3

Do not flash the ECU with a S19 file which you are not sure, otherwise, the ECU
could be wiped out and not functioning any more.
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2.2 Compare .CAL file

Once the communication is established, the ProCal will compare the calibration file, or
CAL file (parameters) loaded in the PC against the data stored in the ECU. If the
calibration data are different, you will get prompt to either download the Cal file, or
upload the Cal file.

Note: during the upload or download, users are not allowed to do any operations to
the EFI system.

Do not turn off the ECU power or disconnect the serial cable before the
upload/download is finished.

3. Real-time data display

3.1 Add Variables

The user can add the variables to be displayed on the screen, or load the existing
configuration, which stores the previous display settings.

Right click the variable window, or go to menu -> variables, select “add variables”.

% Add Variables X

Al ariables 20mz Yariables Selected 15 Syn'arables Selected & 100mz Y ariablez Selected 3

| Find | Fid | | Find | Find

Tps -~ N N Ld

LdPrd uLsb Tps Tm

Ld Tps Hrj0

fPreCHl Map lgalut

Fl

B_Fof

B_Lc iy p

B_StaEnd

Purp i

FastFil B_Lc

Ta Ta

T

Ub_|

fLchd b

Load Configuration Save Configuration

Figure 1.4

The variables can be selected in 3 rates: 20ms, 100ms, and Syn.

The “Syn” rate means it is synchronized with engine speed. It will be logged for every
revolution of the engine.

Use your understanding of the engine operations to pick the rates of the variables. You
can use 20ms for all variables for the start.
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Note the total number of variables that can be displayed/logged will be limited by the
throughput of the serial communication bus. However you will not run into this situation
until you start to use advanced features and display more than ~100 variables

3.2 Display Signals
Once the display settings are done, the user can select “Run - Start Measuring” or click

-

the button to start reading real-time data from ECU.

The left side of signal window is the graph area, which plots the curves of the signals in
the real-time manner. If you want to show/hide the graph area, you can right click in the
window, select “show oscilloscope”.

% Display Variables

16383 Visib | Cole) Mame |Value \Unlt \Mm |Max \D\scnptlon
A3 N Rpm 0 1638375 “Engine spe
14745 ) | W 1} 25.5 "Battery vol
- uLsh W -1 A9 “Voltage sic
| v s % 0 100 “thrattle pos
A3 - tap hPa 1] 2560 "Intake mar
Ld k4 o 1536 "Load, orre
11488 | L % 0 3072 "Relative fL
fFiSta o B4 “stant-fuel f
= 9830 I fstuimp o 16 “Factor afte
lgalut Créy -96 95.25 “lgnition an
Ve tinjd ms 1] £5.535 “injectian tir

8151 B_Lc 1] 1 “condition f
B i - 0 2 “Lambda ct
B553 M - DegC -50 200 "Intake airt
Tm DeglC a0 200 “Engine ten
4915 N Rpm 0 1638375 “Engine spe
- tinjd ms 1] £5.535 “injectian tir
B e hPa 0 2560 “Intake mar
32768 - Tps b4 1] 100 “throttle pa:
lgalut Créy -96 95.25 “lgnition an
1638 B L % 0 1536 “Load, orre
M Deal -50 200 “Intake air t
Tm DeglC a0 200 “Engine ten
= Ll | Jo]

1] 1 2 3 4
Figure 1.5

3.3 Configure the Max/Min range
The user can modify the max / min values in the signal list, to zoom in/zoom out the Y-

axis of the specific signals.
Mk | M am
0 25.E]

3.4 lost of communications
If ProCal does not receive the data from ECU in certain time, the connect status (left
lower corner) will turn into “§@@l”, indicating lost of communications.
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4. Record Data and Playback

4.1 Start Record
During the real-time data display, the user can select “Run - Start Recording”, or click

the button | & to start recording the data in the PC.
4.2 Stop Record
When you want to stop the recording, go to menu and select “Run - Stop recording” or

click the button ## | o stop. Then ProCal will prompt to the user to give a file name to
the recorded data.

After the data file is saved, the user can select “Run - Playback” or click the button i
to play back the data.

4.3 Play Back
The play-back software, “Data Analyzer”, can start as below:

Data Analyzer

File Edit Help

Figure 1.6

4.3.1 Open Data File
Go to “File - open”, select the data file you want to analyze:
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Figure 1.7

4.3.2 Click “show all signals / hide all signals”, toggle the signal displays.

4.3.3 Show/Hide Cursors

Click “show cursors / hide cursors”, toggle the cursors. Move the cursor, it will show the

values of the signals at the cursor positions.

Vi|Hur|Col|Hame  [Rate |[Curserl  [Curser?  |Diff

T uMap 20ms  3.828125  3.45T031 -0. 371094
v 2B ESyn 20ms 1.000000 1.000000  0.000000
Vo3 Tps 20ms  0.015259  0.000000 -0.015259
v | 4 Lan#02  20ms  0.699951  0.699951  0.000000
v 5 UbAde  20ms 14, 718750 14731250  0.012500
v | 600 TpsRaw  20ms 17.797853 17.773439 -0.024414
v | TN fMafPrsF 20ms  0.853790  0.858704  0.004914
v | s rire 20ms 129.B09375 129.609375 0. 000000
v | 9 B_fLamAc 20ms  0.000000  0.000000  0.000000
v | 10 F1Tr=Cr 20ms  0.000000  0.000000  0.000000
v o1l TpsPrd  20ms  0.015259  0.000000 -0.015259
v 12 ] 20ms 540.000000 1579. 250000 39, 250000

Figure 1.8

4.3.4 Line/Step curve type

Select curve type: Step / Line, to see the different curve shape.
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Step

Figure 1.9

4.3.5 Zoom in/out X-axis
Input the “start time” value, and “end time” value, to zoom in/zoom out the X-axis.
Click “show all time”, to get the full time range of the data file.

4.3.6 Zoom in/out Y-axis
Double click the “Max / Min” fields in the signal list, you can modify the max and min
range of the signals, it will automatically zoom in/zoom out the Y-axis for the signals.

4.3.7 Save the Data Analyzer configuration

After you spend time to zoom in/out and/or select signals, you want to save these
configurations. Just right click and choose “save config” and store it in a config file. Next
time, you run Data Analyzer; you can open that config file and load all your old settings.

5 configure the communications

By default, ProCAL can automatically detect the COM port for serial communications. In
case there is something not normal with Windows serial ports, the user can try to
manually select the COM port.

Select “Communications - config communication”, you can change the COM port. The
default baud rate is 115200bit/ms, the fastest of serial comm. rate of the PC. It is not
supposed to change.

Tn 5erial Port Settings

COM Settings
Port =
Baud Rate | =l

Figure 1.10
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6. Change Calibrations (Tuning)

ProCal has full functions of a professional engine calibration software.
It supports “on-the-fly” calibrations, and makes the tuning easier and fun for the users.
It has hundreds of calibration parameters for user to tune.

To make it easier to start, or for beginners, the intuitive calibration menu is added to
ProCAL. The user can go to menu, follow the subsystems, and pick the specific engine
control parameters to tune.

The advanced user can go to “Advanced -> advanced calibrations” and pick any
parameters to tune.

To better understand the physical meaning of the calibration parameters, it is strongly
recommended to browse through our calibration guide, which is a HTML format
graphical control strategy flow-chart. Contact us for an electronic copy.

6.1 change system parameters
The first thing the user wants to confirm is the basic engine parameters are defined
correctly. For example the displacement and RPM range:

DEARRSERENS AN [l agnostics Adwanced Help

Swstem Parameters Engine Displacement
Sensor Characteristics P Z2-Cylinder settings
Air system r Engine EFM range
Fuel system L4
Tenition system L4
Exhaust system r I
Coordinations r f

Figure 1.11

6.2 Tune calibration VALUE, CURVE, or MAP
Example 1: Modify the min/max RPM range:
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ki Engine EFN range

[~

M arine |‘-.falue | I rik | Descrption
Mol kin 120.0000 Rpm "Min Engine gpeed in Rpm'
Yol Mmx E200.0000 Rpm " engine-zpeed max limitation

Figure 1.12

Example 2: Modify the calibration map data:

& Basic dgnition angle

MAP_lga_N_Ld Import l [ Expart l [ Download
A 20.2600 26,2500 322500 38,2500 44.2500 50.2500 BE.2600 E2.2600 E2.2600 74,2500 80,2500

1200.0000 12,7500 7.5000 0.7500 -7.6000 -14.2500 -20.2500 -20.2500 -20.2500 -20.2500 -20.2500 -20. 2500,
1680.0000 15,7500 11.2500 £.0000 1.5000 -3.0000 -6.0000 -8.2500 -2.7500 -11.2500 -12.7500 -12.7500)
2000.0000 20,2500 16.5000 127500 5.0000 5.2500 2.2500 0.0000 -1.5000 -3.0000 -3.0000 -3.0000
2480.0000 24 7500 21.7500 15,7500 11.2500 6.7500 3.7500 1.5000 0.npoo 0.0000 0.0000 0.0000|
3000.0000 247500 228000 16,7500 11.2500 5.0000 E6.7500 4.5000 2.2500 0.7500 0.0000 0.0000)
35200000 30.0000 265000 18.0000 15.0000 12.0000 10.5000 9.0000 £.0000 £.2500 5.2500 5.2500|
4000.0000 30,7500 285000 232500 18.7500 16.5000 15.0000 12,7500 11.2500 49,0000 8.2500 8.2500
4430.0000 32,2600 30,0000 26,2500 21.7500 18.0000 16.0000 12.5000 11.2600 97500 82500 82500
5000.0000 32,2500 30.0000 25 5000 21.7500 20.2500 18.7500 16.5000 13.5000 11.2500 97500 9.7500|
55200000 33.0000 330000 30.0000 23,2500 19.5000 15.7500 13.5000 11.2500 9.7500 8.2500 8.2500
E000.0000 35,2600 337500 31.5000 26,2500 21.7500 18.7500 1E.5000 14.2600 12.0000 11.2500 9.7500)
7000.0000 35.2500 33.7500 31.5000 277500 24.0000 18.0000 15.7500 14.2500 13.5000 5.0000 82500,
50000000 35.2500 337500 31,5000 27,7500 24.0000 16.0000 15.7500 14.2500 14.2500 142500 14,2500
5000.0000 35,2600 337500 31.5000 277500 24.0000 18.0000 16,7500 14.2500 14.2600 14.2500 14,2500
10000.0000 35.2500 337500 31.5000 277500 24.0000 18.0000 15.7500 14.2500 14.2500 14.2500 14.2500)
10200.0000 35.2500 337500 31.5000 27,7500 24.0000 18.0000 15.7500 14.2500 14.2500 14,2500} 14,2500

# Ld b, "load"

Y. N_b. "engine speed"

MAP_lga_N_Ld: “characteristic map. basic ignition angle, dependent on engine speed and load™

Figure 1.13

Double click the cell that you want to modify, input the value you want, press “Enter”
key. The modified data will show as “red”. This method applies to break points, too.

% Basic ignition angle

MAF_Iga_N_Ld ﬂ Impart ] [ Export ] I Download l
YR 24.2500 26.2500 32.2500 38.2500 44.2500 50,2500 56,2500 62,2500 68.2500 74.2500 80.2500
1400.0000 15.75UU_: 7.5000 0.7500 -7.5000 -14.2500 -20.2500 -20.2500 -20.2500 -20.2500 -20.2500 -20.2500
1680.0000 00 11.2500 £.0000 1.5000 -3.0000 -6.0000 -8.2500 -5.7500 -11.2500 -12.7500 -12.7500
2000.0000 20.2500 16.5000 12.7500 9.0000 5.2500 2.2500 0.0000 -1.5000 -3.0000 -3.0000 -3.0000
2480.0000 24.7500 21.7500 16,7500 11.2500 E.7500 37500 1.5000 0.0000 0.0000 0.0000 0.0000
3000.0000 247500 22,5000 15.7500 11.2500 9.0000 67500 45000 22500 0.7500 0.0000 0.0000
3520.0000 30.0000 255000 18.0000 15.0000 12.0000 10,5000 9.0000 £.0000 5.2500 5.2500 5.2500
4000.0000 30.7500 28.5000 23.2500 18.7500 16.5000 16,0000 12,7500 11.2500 5.0000 8.2500 8.2500
4480.0000 32.2500 30.0000 262500 21.7500 18.0000 15.0000 135000 11.2500 9.7500 B8.2500 B.2500
5000.0000 32.2500 30.0000 25,5000 21.7500 20.2500 18,7500 16.5000 13.5000 11.2500 9.7500 9.7500
5520.0000 33.0000 33.0000 30.0000 23.2500 19.5000 16,7500 135000 11.2500 9.7500 8.2500 8.2500
6000.0000 35.2500 33.7500 31.5000 26.2500 21.7500 18,7500 16,5000 14.2500 12.0000 11.2500 9.7500
7000.0000 35.2500 33,7500 31.5000 27.7500 24.0000 18.0000 16,7500 14.2500 13.5000 9.0000 8.2500
8000.0000 35.2500 33.7500 31.5000 277500 24.0000 18.0000 15,7500 14.2500 14.2500 14.2500 14.2500
9000.0000 35.2500 33.7500 31.5000 27.7500 24.0000 18.0000 15,7500 14.2500 14.2500 14.2500 14.2500
10000.0000 35.2500 33,7500 31.5000 27.7500 24.0000 18.0000 16,7500 14.2500 14.2500 14.2500 14.2500
10200.0000 35.2500 33.7500 31.5000 277500 24.0000 18.0000 16,7500 14,2500 14.2500 14.2500 14.2500

2 Ld_b. "load"

¥ N_b. "engine speed"
M&P_Iga M_Ld: "characteristic map, basic ignition angle, dependent on engine speed and load"

Figure 1.14
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6.3 Export / Import Calibration Data
Example of “export / import” data:

Click “@”, you can export the look-up curve/map data to Excel sheet, and modify
the data there. Save the file as .CSV file for import.

£ Nicrozsoft Excel — NAP TIga N Ld. csv

@_] File Edit Wiew Insert Format  Tools Data  Window  Help
N HRS SR VE| SRR F 908 = -5 5] 4P 00 '@[@!5%25 12 -| B
H3 - &

s | 08 | ¢ [ p [ & [ r [ 6 [ @ | 1 [ 7 [ k [ 1 |
1 |MAP_Iga M Ld: “characteristic map; basic ignition angle; dependent on engine speed and load”
2 |¥: Ldb; “load”
_3 |f: Nb: “engine speed” I _I
4 T/ 24, 250 26. 20 28. 25 30. 25 32,250 34. 25 36. 25 38. 25 40. 25 42, 25 44, 25
5 | 1400 15. 75 15. 75 15. 75 15. 75 15. 75 15. 75 15. 75 15. 75 15. 75 15. 75 15. 75
B | 1630 15. 75 15. 75 15. 75 15. 75 15. 75 15. 75 15. 75 15. 75 15. 75 15. 75 15. 75
o7 1960 15. 75 15. 75 15. 75 15. 75 15. 75 15. 75 15. 75 15. 75 15. 75 15. 75 15. 75
_8 | 2240 15. 75 15. 75 15. 75 15. 75 15. 75 15. 75 15. 75 15. 75 15. 75 15. 75 15. 75
9 | 2520 15. 75 15. 75 15. 75 15. 75 15. 75 15. 75 15. 75 15. 75 15. 75 15. 75 15. 75
10 | 2800 15. 75 15. 75 15. 75 15. 75 15. 75 15. 75 15. 75 15. 75 15. 75 15. 75 15. 75
11 | 3080 15. 75 15. 75 15. 75 15. 75 15. 75 15. 75 15. 75 15. 75 15. 75 15. 75 15. 75
12 | 3360 15. 75 15. 75 15. 75 15. 75 15. 75 15. 75 15. 75 15. 75 15. 75 15. 75 15. 75
13| 3640 15. 75 15. 75 15. 75 15. 75 15. 75 15. 75 15. 75 15. 75 15. 75 15. 75 15. 75
14 | 3920 15. 75 15. 75 15. 75 15. 75 15. 75 15. 75 15. 75 15. 75 15. 75 15. 75 15. 75
_15 | 4200 15. 75 15. 75 15. 75 15. 75 15. 75 15. 75 15. 75 15. 75 15. 75 15. 75 15. 75
16 | 4430 15. 75 15. 75 15. 75 15. 75 15. 75 15. 75 15. 75 15. 75 15. 75 15. 75 15. 75
17| 4760 15. 75 15. 75 15. 75 15. 75 15. 75 15. 75 15. 75 15. 75 15. 75 15. 75 15. 75
_18 | 5040 15. 75 15. 75 15. 75 15. 75 15. 75 15. 75 15. 75 15. 75 15. 75 15. 75 15. 75
19 | 5320 15. 75 15. 75 15. 75 15. 75 15. 75 15. 75 15. 75 15. 75 15. 75 15. 75 15. 75
_20 | 5600 15. 75 15. 75 15. 75 15. 75 15. 75 15. 75 15. 75 15. 75 15. 75 15. 75 15. 75

Figure 1.15

to import the data from the .CSV file.

% Basic ignition angle

MAF_Iga_N_Ld ﬂ Irpart ‘ [ Export ] I Dovnload ]

YR 24.2500 26.2500 28,2500 30.2500 32.2500 34,2500 36,2500 38,2500 40,2500 42,2500 44,2500,
1400.0000 167500 16,7500 16,7500 16,7500 16,7600 167500 16,7500 16,7500 18,7500 167500 16,7500
1BRO. 0000 15.7500 15.7500 15.7500 15.7500 16.7500 167500 16.7500 15,7500 157500 15.7500 15.7500)
1960.0000 15.7500 15.7500 15.7500 15.7500 15.7500 15,7500 15,7500 15,7500 15.7500 15.7500 15,7500,
22400000 167500 16,7500 16,7500 16,7500 16,7600 167500 16,7500 16,7500 18,7500 167500 16,7500
25200000 15.7500 15.7500 15.7500 15.7500 16.7500 167500 16.7500 15,7500 157500 15.7500 15.7500)
2600.0000 15.7500 15.7500 15.7500 15.7500 15.7500 15,7500 15,7500 15.7500 15.7500 15.7500 15,7500,
3080.0000 16.7500 16,7500 16,7500 16,7500 16,7600 16,7500 16,7500 16,7500 16,7500 16.7500 16,7500
33600000 15.7500 15.7500 15.7500 15.7500 15.7500 167500 167500 157500 157500 15.7500 15.7500)
3640.0000 15.7500 15.7500 15.7500 15.7500 15.7500 157500 15,7500 15,7500 15,7500 15.7500 15,7500
35200000 15.7500 16,7500 16,7500 16,7500 16,7600 167500 167500 16,7500 157500 15.7500 16,7500
4200.0000 15.7500 15.7500 15.7500 157500 157500 15,7500 15,7500 15,7500 15.7500 15.7500 15,7500,
44200000 167500 16,7500 16,7500 16,7500 16,7600 167500 16,7500 16,7500 18,7500 167500 16,7500
A7ED.0000 15.7500 15.7500 15.7500 15.7500 16.7500 16,7500 16,7500 15,7500 15,7500 15.7500 15.7500)
5040.0000 15.7500 15.7500 15.7500 157500 157500 15,7500 15,7500 15,7500 15.7500 15.7500 15,7500,
53200000 167500 16,7500 16,7500 16,7500 16,7600 167500 16,7500 16,7500 18,7500 167500 16,7500
SE00. 0000 15.7500 15.7500 15.7500 15.7500 16,7600 167500 16.7500 167500 15,7600 15.7500 15.7500)

2 Ld_b. "load"
2 N_b, “engine speed”
MAP Iga_ M_Ld: “characteristic map, basic ignition angle, dependent on engine speed and load"

Figure 1.16

6.4. On-the-fly Calibration Data

The change of the Calibration Data can be downloaded to the ECU instantly! You can

click in the window to write the Calibration Data into the ECU. You do not
need to stop engine or key-cycle to do this.

Davnload
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NOTE: for low cost ECUs, some of advanced calibrations are not supported to do “on-
the-fly” tuning. It requires key-cycle to download the changes of those advanced
calibrations into the ECU.

6.5. Save the calibrations

After changing the calibrations, you can save the data set to a different .CAL file. It will
show up in the left window of the project tree structure.

& ProCAL-SE

File Settings ERun Wariables Calibrations

) = P i

Treetiew

MA_148cc_ w10 _blld pOl.AZL
MA_148cc_ w10 _bll4 c0l1.519
= Calibration
MAP _Tga_M_Ld.cal

Figure 1.17

6.6 Activate the new Calibrations

Under the same project tree structure, with the same .S19 file (executable software in the
ECU); you can have multiple calibrations, .CAL files.

By highlight the certain .CAL file, and right click, select “Active”, you will activate that
calibration. And it will automatically compare it against to the calibrations in the ECU.
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© ProCAL-SE

File Settings BRun Wariables Calibratiens

AR S P
Treetiew
= Project
MA_148cc_ w10 _bl114 pOl.AZL
MA 148cc w10 blld c01.519
—|- Calibration
Delate
Copy
Merze
Figure 1.18

6.7 Merge the calibrations

The user can merge the new calibration file into the corresponding .S19 file and generate
the new .S19 file. And this new .S19 file can be flashed into ECU via our ECU flash
software tool.

Right click the .CAL file, select “Merge”, you can do the merge.

519 File D:\ProCAL-SESNA_148cc_v10_b114_c01.513

Calibration File D:4ProCaL-SESCalibrationiMaP_lga_M_Ld. cal

Figure 1.19
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7.Change the Decimal display of the variables and

Calibration

The user can change the number of decimals of the values that are displayed in the
variable window and calibration window.

Right click the variable and select “Decimals Display”.

For example the below Calibration Map has 4 digit lengths of decimals:

"% Volumetric Efficiency

[MaP_Pie_Pim_M | Import ] I Export ] [ Dowrload l

Rt 727344 388.9063 396.9531 406.0391 4131250 429,296 437.3828 446, 4688 475.4688 5101172 574.7656 £39.3750 704.0234 -
1200.0000 0.5000 0.8000 0.8000 0.5000 0.8000 0.5000 0.8000 0.8000 0.5000 0.8000 0.5000 0.8000 0.8000
1700.0000 0.8000 0.8000 0.8000 0.8000 (1.6000 0.8000 0.8000 0.6000 0.8000 (1.8000 0.8000 0.8000 01.6000
2000.0000 0.8000 0.8000 0.8000 0.8000 (1.6000 0.8000 0.8000 0.6000 0.8000 (1.8000 0.8000 0.8000 01.6000
2500.0000 0.8000 0.8000 0.8000 0.8000 0.6000 0.8000 0.8000 0.6000 0.8000 0.8000 0.8000 0.8000 0.6000
3000.0000 0.5000 0.8000 0.8000 0.5000 0.8000 0.5000 0.8000 0.8000 0.5000 0.8000 0.5000 0.8000 0.8000
4000.0000 0.5000 0.8000 0.8000 0.5000 0.8000 0.5000 0.8000 0.8000 0.5000 0.8000 0.5000 0.8000 0.8000
5000.0000 0.8000 0.8000 0.8000 0.8000 (1.6000 0.8000 0.8000 0.6000 0.8000 (1.8000 0.8000 0.8000 01.6000
E000.0000 0.8000 0.8000 0.8000 0.8000 (1.6000 0.8000 0.8000 0.6000 0.8000 (1.8000 0.8000 0.8000 01.6000
7000.0000 0.8000 0.8000 0.8000 0.8000 0.6000 0.8000 0.8000 0.6000 0.8000 0.8000 0.8000 0.8000 0.6000
8000.0000 0.5000 0.8000 0.8000 0.5000 0.8000 0.5000 0.8000 0.8000 0.5000 0.8000 0.5000 0.8000 0.8000
5000.0000 0.5000 0.8000 0.8000 0.5000 0.8000 0.5000 0.8000 0.8000 0.5000 0.8000 0.5000 0.8000 0.8000 -
[« | ;H
#: Pim. "input<Pembs, break point, manifald absolute pressure, for Yolumatric Efficiency factor”
¥: M. "Engine speed in Rpm"
MAP_fife_Pim_M: "Factor Yolumatic Efficiency. dependent on pressure and engine speed"

Figure 1.20

After change it to 6 digit length:

% Basic ignition angle

MAP_fe_Pim_N j Impart ] [ Export l [ Download ]

TR 3727344 386.9063 396.9531 4050391 4131250 429.2369 437.3828 445.4683 475,468 5101172 -
1200.0000 0.733338 0733385 0.733353 0.793383 0.793338 0733388 0733385 0.793383 0.793383 0.793338
1700.0000 0733388 0.739388 0.733328 0733328 0793328 0.733388 0.739388 0733328 0733328 0793328
2000.0000 0793388 0793388 0.793388 0.799988 0.799388 0793388 0793388 0.799988 0.799988 0.799388
2500.0000 0.793388 0793388 0.793388 0.799988 0.793388 0793388 0793388 0.799988 0.799988 0.793388
3000.0000 0733388 0.739388 0.733328 0733328 0793328 0.733388 0.739388 0733328 0733328 0793328
4000.0000 0799952 0.799922 0.799328 0793323 0799928 0.799932 0.799922 0793323 0799923 0799928
5000.0000 0.793388 0793388 0.793388 0.799983 0.793388 0793388 0793388 0.799988 0.799388 0.793388
EO00.0000 0.735338 0.73593858 0.793323 0733583 0735338 0.735338 0.73593858 0733583 0735583 0735338
7000.0000 0799982 0.799922 0.7959328 0793323 0799928 0.799932 0.799922 0799323 0799923 0799928
8000.0000 0793388 0793388 0.793388 0.799988 0.799388 0793388 0793388 0.799988 0.799988 0.799388
5000.0000 0.735338 0.73593858 0.793323 0733583 0735338 0.735338 0.73593858 0733583 0735583 0735338 -

L | JJ
% Pim, “inputePombs., break point, manifold absolute pressure, for Volumatric Efficiency factor”

2 M. "Engine speed in Rpm"

MAP_PVe_Pim_N: "Factor Volumatic Efficiency, depandent on pressure and angina spaed”

Figure 1.21

8. Signal/Parameter properties

The detailed properties of the variables (signals and parameters), can be viewed in the
variable property window.

Right click the variable and select the “Variables properties” (this may require advanced
user permissions):
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% Variable properties

MAP_fye_Pim_N j l Import l l Export l l Dawnload ] Name |MaP_lie_Pim_N
Long | dentifier ["Factor Valumatric Efficiency, dependent on pressure and engine speed”
Y% 372.7344 388.9063 396.9531 405.0391 4131250 -
1200.0000 0793333 0793338 0793338 0793338 0793338 :‘ st [MaP
1700.0000 0793338 0793338 0793338 0793338 0793338 ey [6.000800
2000.0000 0793338 0793338 0793338 0793338 0793338 )
2500.0000 0793338 0793338 0793338 0793338 0733383 ey L |2 000000
3000.0000 0793338 0793338 0793338 0793338 0793338 34 Points [6P_tve_Fim
4000.0000 0793333 0793333 0793333 0793333 0793333 i
5000.0000 0793333 0793333 0793333 0793333 0733383 Riiieitee i) [Pim
CEL L L L L L #_Paint Desciiption — [Ninput<Pombe, break point, manifold absaluts pressure, for Yolumatric Efficie
7000.0000 0793333 0793333 0793333 0793333 0793333 o
30000000 0793333 0793333 0793333 0793333 0733383 RIS [eF_nie N
30000000 0793333 0793333 0793333 0793333 0793333 - Referencetolnpt |1
L‘—l : : : ¢ *_Point Description |input<N, break peint, engine speed, for Yalumatic Efficiency factor”
% Pim, "input<Pembs, break point, manifold absolte pressure, for Volumatric Efficiency factor”
Y. N, "Engine speed in Rpm' ]
MaP_fve_Pim_M: "Factar Volumatric Efficiency. dependent an pressure and engine speed” H

Figure 1.22

9. Diagnosis

You can run Diagnosis when the system does not work properly. Click “Diagnosis” and
select the “run Diagnosis”, open the window.

3 Diagnostic [')_(|

Diaghoztic Trouble Code

Clear DTC

E xit

Figure 1.23

Click “Read DTC” to read the fault code.

10. More help is available by sending emails to:

Info@ecotrons.com
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