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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
ECOTRONS LLGC, it’s not allowed to re-produce or re-
distribute without approval of ECOTRONS LLC.
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Section 1: Installation

ProCAL-SE does not run well in Windows Vista. We are still
working on the issue. At the moment, we recommend you to
switch to Win XP or Win 7 if your laptop runs a Vista.

Remove the old version:

Before you install a new version of ProCAL, make sure you
removed the old version from your computer if you installed
one before. The correct way to remove the old version:

1) In your Windows, go to “ Start” = “Settings’ - “Control
Panel” - “Add or Remove Programs’ - find and highlight
the “ProCAL-SE” in theligt, click “Change/Remove”.

2) If it asksto confirm, click “remove’ for any file that is under
C:\Program Files\ProCAL-SE\...

3) Then you still need to manually delete the folder: C:\Program
Files\ProCAL-SE

4) Now you are ready to install the new version.

Install the new version:

Ask usif you are not sure whether your ProCAL softwareis
up to date or not: info@ecotrons.com

1) Alwaysinstall the ProCal-SE.exe from the CD provided,
do not use the downloaded version from our website,
because that’s a demo version.

2) In casethe version in your CD is out of date, contact us for
an appropriate version for your engine.
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3) In case the ProCAL issent youin a.ZIP or .RAR format,
please unzip it and store the folder to your C:\drive
somewhere and install from there, instead of installing
from the ZIP folder.

4) Install ProCAL by run the “setup.exe’ filein the folder.

5) If you see the below windows during the installation
process, it'sNOT aproblem, and you can just click “yes’

to go on.
x

A file being copiled 1= older than the file currently
on your system. It 15 recommended that wen keep mour
rristing filea

File name: "C:hProgram

FileshProCAL-SE\un=igned. 411°

Description:

Tour wersion:

Do wou want to keep this file?

Ho Ho to A1l

It's a generic Windows warning when the installation is trying to overwrite the .DLL file.
Y ou 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 calibration software, ProCal-SE, you
should be able to find it under: Windows — start — program
— ProCal-SE:
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Section 2: Running ProCAL

1. Load the files

S19 file: thisis a Motorola format microprocessor executablefile;

A2L file: thisisadescription file that contains the info for ProCal-SE tool;

CAL file: thisisacalibration data file that contains parameters users can tune. CAL file
isone part of the S19file.

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 fileand CAL fileto run ProCAL and tune your engines.

Run the software, ProCal-SE, from “Windows Start - Program - ProCal-SE”:
First time running ProCal-SE, 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:

File Settingzs Bun Variables Calibrations

el = M- v
Treeyiew
MA_1d8cc_v10_blld _pOl1.A2ZL
MA 148cc w10 b114 c01.519
Calibraton
Figure 1.1

If ProCAL does NOT automatically load the default configuration, likely you do not have
necessary .A2L fileand .CAL filein the folder of “ C:\Program Files\ProCal-SE”, which
isyour installation destination folder. Y ou should copy and paste the necessary .A2L file
and .CAL fileinto that folder, if the folder contains no such files.

If you have not got .A2L file and .CAL filein 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 fileand CAL file.

To load the new A2L fileand CAL file, in ProCAL, go to “File - Open”, and then go to
the right folder and select the files.

The default ProCAL-SE window will be look like below:
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i
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Fim b macomhilyl Lag i _"_1_|

[ okeaPoge P s P S, e BT 18
Upper |eft arear project tree structure

Lower left arear 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 Yariables
Yisib | Cal| Mame |'/ale [Urit | Hin [ ax | Discription
H Fipm 0} 1633375 "Engine speed"
B b b W 0 25.5 "Battery voltage
ulzb v 1 A9 "output voltage «
- Tpz X 1] 100 "thraottle angle wi
b ap hPa 1] 2060 ntake manifold
L % 0 15836 "relative air chan
R % 0 3072 "Relative fuel m:
B iFista 0 B4 “start-injection fa
B idstvfmp 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) Cdlibration Vaue Window:

ki Engine EFN range

- BX]

M ame |‘-.falue | it | Description
Yol kin 120.0000 Rpm "Min Engine zpeed in Rpm'
Yol MNmx E200.0000 Rpm "' engine-zpeed max limitation "
< | 2
3) Cadibration Map Window
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% LD el
¥ H_b Vengre pesd”
MR g N Lot it ma, bt igrabion anghe, cipesncond or g apesd nd ks

Figure 1.2

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

Y ou can aso 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 Compare .CAL file

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

correct .S19 file (contact us for correct S19file).

Yarning

219 files Mismatch! 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

AllNariables 20z Variables Selected 15 Syn'arables Selected & 100ms Yariables Selected 3
Find Fid | | Fird | | Find
Tpe - M M Ld
LdTp = Add To 20ms> > Ub b Map Ta
LdPrd uLsh Tps Tm
Ld Tps tinj0
fPreCH Map lgaliut
FFISts Add To Syns» Ld
Fl
E_Fof
B Lo {ach 3
B_StaEnd : L
Prp
fAstFil B_Lc
Ta Ta
Tm
Ub_b
fLhd b
Load Configuration
Figure1.4

The variables can be selected in 3 rates. 20ms, 100ms, and Syn.
The“Syn” rate meansit 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 20msfor al 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 readi ng real-time data from ECU.

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

® Busplay Varushios

Figure 1.5

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

axis of the specific signals.
Min S
0 25.6|

3.4 1ost of communications
If ProCal does not receive the data from ECU in certain time, the connect status (left
lower corner) will turn into “[l@@l”, indicating lost of communications.

4. Record Data and Playback

4.1 Start Record
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During the real-time data display, the user can select “Run - Start Recording”, or click
the button | #¥ to start recordi ng the datain 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 ¥ ' to stop. Then ProCal will prompt to the user to give afile nameto
the recorded data.

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

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

Bt il i e

Figure 1.6

4.3.1 Open DataFile
Go to “File - open”, select the data file you want to anayze:
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Wars hsslyuey

Fr PP e

Figure 1.7

4.3.2 Click “show all signals/ hideall 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|Wur|Col|Hame  |Rate |[Curserl  |Curser?  |Diff |

v | 1@ uMsp | 20ms | 3.626125  3.457031 -0.371094
v 2B ESyn  20ms  1.000000 1.000000  0.000000
v | 30 Tps 20ms  0.015259  0.000000 -0.015259
v 4Lan¥02  20ms | 0.B29951 0.699951  0.000000
¥ 5 UbAde  20ms 14 T187S50 14.731250  0.012500
v 600 TpsRaw  20ms | 17.797853  17.773439 -0.024414
v TR0 MafPrsF 20ms  0.853790  0.858704  0.004914
v &Fire  20ms 129609375 129.60937S  0.000000
v 9 E_fLamAé 20ms  0.000000  0.000000  0.000000
v 10 FlTrsCr 20ms  0.000000  0.000000  0.000000
¥ 11 TpsPrd 20ms 0.015250  0.000000 -0.015259
v 12§ 20ms 340, 000000 1579, 250000 39, 250000
Figure 1.8

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

Figure 1.9

4.3.5 Zoom infout 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 datafile.

4.3.6 Zoom in/out Y -axis
Double click the“Max / Min” fieldsin 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 infout and/or select signals, you want to save these
configurations. Just right click and choose “save config” and store it in aconfig 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.

i!'.r-, S5erial Port Settings

COM Settingz
Port
Baud Rate | =]

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-SE. 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, whichisaHTML 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:

RN A ERENS N [liagnostics  Adwanced Help

Swstem Parameters g Engine Displacement
Senzor Characteristics P 2-Cylinder =zettings
Air system L Engine EFM range
Fuel =swztem L4
Tanition system ¥
Exhaust s¥stem L I
Coordinations k |t

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 arne |‘-.falue | I it | Descrption
Yol kin 120.0000 Rpm "Min Engine zpeed in Rpm'
Yol MNmx E200.0000 Rpm "' engine-zpeed max limitation "

Figure 1.12

Example 2: Modify the calibration map data:

# Memic agnitims mngle

[P g W_Ld =] | imgant Il et | | [am—— |
b e FE E3n ) o S = (5 [F- T

200 D00 127500 5000 0 7o <7 SO0 A0 e i <20 =) 20 200 20 3500 0 00
e 1 Fam =08 (L 1 8 s i = AFm T 0 A P
2000000 20250 15000 127900 4000 L 00 08000 18000 10000 1000
3400 0000 0 7 15750 ¥ (3. 17 15000 00 00 000
T 2 e 15 750 112500 40 &75m 45000 mm B0 00
I 0500 5000 TR0 15000 12 0 10500 36000 500 5750 57500
&L 700 L Em T 165500 150000 127500 1120 20000 imm
A O Er E .50 71 08 100000 1500 13500 1 20 $7E00 B 00
00,0000 220 Fri A o a0 0D 14000 125K0 LF- 370
L0000 00000 330000 200000 232500 13500 157500 125000 1123500 700 300
o ¥z T .50 24300 o 10 7S TS Tz 1200 113500
T D 5250 JATHR 1 5000 27,7500 o tcood D000 §S 7RO i 2500 115000 5 D00
Lo 2 nm .50 2T 20 10l 1 P e prE 800
000 o] 2 ] 31 500 TS0 24 D00y 10 DO #5700 i ) V50 jE ]
10000 5000 #0 FrE R 2 20 11l ) 15700 100 prE S
00 D000 35 7500 3T 31 500 27700 24 D0y 18000 ES P00 B 7500 1d 500 14 2500

L, el

b g e

AP Bga M Lot ohamchetic man, bats grbion anghe, depandont on engrs spesd snd s

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.

W fimmic agnatiom mngle

[P g W_Ld =] | imgant Il Fopert | | [am—— |
b L FE E3n ) wrn S = (a5 [F- T W

AT LY 700 0750 7 508 4450 200 250 20250 20200 202500 20200 0,
P00 1 P 12 000 1 4000 10000 o o= 4P 1 %0 13 0 13
20000000 0260 15000 127500 0000 0 >0 06000 15000 10000 20000 2000
oo ons B 2 15750 ] (3] 170 12000 an0n 0o o 00ee [
000 00 2 Zeen 15 750 11.2%00 0000 b0 4500 2= &0 000 .00
FE0 0000 09000 =m0 10000 150000 12 o 10 500 30000 & 500 5250 5 7560 5 750
000000 0750 A% 2 170 165000 140000 12750 F- An0m a=m i
40 0000 3350 00000 %3500 21 T 160000 150000 13500 1 2500 $750 (¥ 8250
50000000 ] 2000 20 2.0 Fr 10750 164000 13500 F-] 450 4
000 1000 300 00000 el 135000 15,7500 12500 112500 70 =0 8
[ ¥ Bl .50 2200 5 0 1117500 ] e 120000 13500 4
PH00.0000 250 = 715000 277900 240000 180000 15 7500 14,2500 V1500 20000 B
Lo X2 nmm .50 2T 240000 11 G 1 750 142500 0 14500 "
20000000 %2500 3T .50 T 40000 18 0000 15,7500 1 2500 14250 140 14 2500}
10008 6060 #2500 1m0 5w 21 e 240000 il oy T M 1 200 nzmm 162500 143900
102080000 %250 ke 1 5000 70 240000 160000 8 700 14200 142500 14 200 14750

B Lk et

¥ Wb, g e

WP B S Lok "chamachmt ma, base griton anghe, cegpsnelon on e pesd e oad”

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 datato Excel sheet, and modify
the data there. Save thefile as.CSV file for import.

El Micoosoll Eacel — HAF lga N_Ld. cev

PE] B Ede Vew et Formae Dok [ota Windw  Help

TN LRI BN AR AL R R TR TN L r N 12 2B
HF x e
A [ B [ ¢ [ D E F G T 1 i 3 L |

UAP Tga M [d: “characteristic map, basic ignition angle, deperndent on engine spesd and 1oad”

X: Ldb; “load”

T: HN_b: “engine speed”

T 24, 25 26, 25 28, 25 0. 25 3225 34, 25 6. 25 a8, 25 A0, 25 2. 25 q4. 35
1400 15, 75 15, 75 15, 75 15, 75 15, 75 15, 75 15, 75 15, 7% 15. 75 15. 75 15. 75
1880 15, 75 15, 75 15, 75 15, 7% 15,75 15,75 15, 7% 15. 75 15, 7% 15, 7% 15. 75
14960 15, 75 15. 75 15. 5 15. 75 15. 75 15. 75 15. T 15. 75 15. 7% 15. 7% 15. 7%
el 15, Th 15, Th 15, Th 15, Th 15, 75 15, 75 15. 75 15, 7% 15. T8 15. T8 15. T8
Ly 15, 75 15, 75 15, 75 15, 75 15, 75 15, 75 15, 75 15, 7% 15. 75 15. 75 15. 75
2B00 15, 75 15, 75 15, 75 15, 7% 15,75 15,75 15, 7% 15. 75 15, 7% 15, 7% 15. 75
J030 15, 75 15. 75 15. 5 15. 75 15. 75 15. 75 15. T 15. 75 15. 7% 15. 7% 15. 7%
AR 15, 75 15, 75 15, 75 15, 75 15, 75 15, 75 15, 75 15, 7% 15. 75 15. 75 15. 75
3540 15, 75 15, 75 15, 75 15, 7% 15,75 15,75 15, 7% 15. 75 15, 7% 15, 7% 15. 75
Farn 15, 75 15. 75 15. 5 15. 75 15. 75 15. 75 15. T 15. 75 15. 7% 15. 7% 15. 7%
L0 15, 75 15, 75 15, 75 15, 75 15, 75 15, 75 15, 75 15, 7% 15. 75 15. 75 15. 75
4480 15, 75 15, 75 15, 75 15, 7% 15,75 15,75 15, 7% 15. 75 15, 7% 15, 7% 15. 75
ATRD 15, 75 15. 75 15. 5 15. 75 15. 75 15. 75 15. T 15. 75 15. 7% 15. 7% 15. 7%
bgi 15, 75 15, 75 15, 75 15, 75 15, 75 15, 75 15, 75 15, 7% 15. 75 15. 75 15. 75
5320 15, 75 15, 75 15, 75 15, 7% 15,75 15,75 15, 7% 15. 75 15, 7% 15, 7% 15. 75

5SRO0 15, 75 15, 75 15, 75 15. 75 15, 75 15, 75 15. T 15. 75 15. 76 15. 76 15. 76

Figure 1.15

[ g g ) JI-

And you can click to import the datafrom the .CSV file.

W femic agratiom msngle
[P s W _iLd =l i It | | [i— | frr——
b e E% EE] R LE T 0 m [ [xaT) [T

R OO A5 P 1= THE 157000 15 P 1% M TR (L3 157000 TR FTD 14 Py
[t 5 [EN, 0 18 il 14 P 1 ELE. 18 G 18 Finl T8 i PR 1 My
8500 0000 A8 15 159500 18190 1479500 18 500 107500 151500 1510 A8 500 ¥ P00 14 Mo
= 14150 15 n 1 1. 1808 L 15 11 0 ST 14 P
200000 15 1% 0 18 ) 1 18 5m % e LU 18 5 £ a0 4 Pl
2RO OO LL 1% P 15750 =T 1% 6 T L 15750 bLY ] TETHN V3 TS0
00000 15 1% 00 1%5rm Bm 1 e Lt 14 14140 TN 00 14
100 15T 13 7RE 7TEN 15 75H 157508 1 THE 15THE hTEN 157N ¥ETH0 ¥ |
0 15 b e HEm jLE ey 18 1 s L0 14 ey
000 VTN 1570 15700 %0 15 700 TETHG TR 15 7R T TEO FETH0 5 Ty
A0 S 1€ 14 MR 18 Mg B8] 15 M 194 o 18 18 Fig 1l M PE P v iy
AL OO0 NE TR 1% PR L (T8} 1% 706 LR 15 P 15 I 1EPEG YETIO VT
A 15 14 Ma 14 i) 1 P 14, P 14, P 15 14 i) T P 14, P
ST L1800 1= PR L P 15me fLE 1% PN L 5P L8] 1 788
Lai LE 18 P00 1% g 5 Fn T, RLE -] 18 g 1% g 1 = LN 14, ol
SO0 15 o0 1% 7B A8 TN 12 14 708 1 T 15 P 1% T ALTED HE 00 14 Paey

% Lib, Wl

¥ H_b ergre pesd

AT B M Lot ohampchentic map, Bass grbon sngh, dependes on engre spessd s load™

Figure 1.16

6.4. On-the-fly Calibration Data

The change of the Calibration Data can be downloaded to the ECU instantly Y ou can

D awriload

click in the window to write the Calibration Data into the ECU. Y ou do not
need to stop engine or key-cycleto do this.
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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 adifferent .CAL file. 1t will
show up in the left window of the project tree structure.

® ProCAL-SE

File 3Settings BRun ¥Yariables Calibratiens

AR 5 v

Treetiew

MA_148cc_w10_b114 _p0l.AZ0
MA_148cc_ w10 _b114 c01.519
—|- Calibration
MAP _Iga_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 Bun VWariables Calibratiens

= - o
Treetiew
—| Project
MA_148cc_ w10 _blld pOlAZL
MA 148cc w10 blld c01.519
—|- Calibration
Delete
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.

B=1(E3

519 File D:AProCAL-SENNA_148cc_v10_b114_c01.819

Calibration File DesProCal-SENCalibrationskaP_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:
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Figure 1.20

After changeit to 6 digit length:
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Figure1.21

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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Figure 1.22

9. Diagnosis

Y ou can run Diagnosis when the system does not work properly. Click “Diagnosis’ and
select the “run Diagnosis’, open the window.

o Diagnostic

— Diagroztic Trouble Code

ClearDTC

E st

Figure 1.23

Click “Read DTC” to read the fault code.

10. More help is available by sending emails to:

| nfo@ecotrons.com
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