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Chapter 1 General Information

1.1 About EcoCoder

EcoCoder is an advanced auto code generation library added on top of Simulink generic

libraries. It links the user’s Simulink models directly to Ecotrons target controller.

EcoCoder encapsulates the lower level driver software, or basic software, also abstracts

the specific hardware, like Freescale or Infineon microprocessor-based controllers. It

enables the controls engineer to develop their control systems completely in

MATLAB/Simulink environment.

Plus, EcoCoder is only an add-on package on top of Simulink. It enables engineers to

maximize the usage of Simulink generic library. It adds the necessary library blocks which

bridge the gap between application software and the specific controller hardware.

Meaning the application software will not be dependent on the specific hardware, and

you can port your models to any other hardware which supports the Simulink. In short,

you are not stuck with EcoCoder by using it.

Features:

Auto-code generation of Simulink/Stateflow models using Embedded
Coder/Stateflow Coder

Calibration using EcoCAL or other CCP based software

Programming using EcoFlash through CAN bus

OTA upgrade of application software

Available for both prototyping and production

Manual C-code integration is available in addition to model-based design (MBD)

with Simulink/EcoCoder
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Benefits:

e Control engineers can be freed from time-consuming learning curve of hardware,
C programming, and specific microprocessor settings

e Responsive support services from Ecotrons
Application software development is isolated from a specific hardware, and it

has transparency and easy migration to other platforms.

1.2 System Requirements

Windows XP/Windows 7/Windows 10

Intel CORE 2 Duo or higher

Memory 2 GB or higher

Hard drive 1 GB free hard disk space

1.3 MATLAB Installation Requirements

Mandatory Components:

MATLAB
Simulink
MATLAB Coder
Simulink Coder
Embedded Coder

Highly recommended components to be installed:

e Stateflow
e Stateflow Coder
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1.4 Supported MATLAB Version

e MATLAB R2010b 32-bit/64-bit
e MATLAB R2011a 32-bit/64-bit
e MATLAB R2011b 32-bit/64-bit
e MATLAB R2012a 32-bit/64-bit
e MATLAB R2012b 32-bit/64-bit
e MATLAB R2013a 32-bit/64-bit
e MATLAB R2013b 32-bit/64-bit
e MATLAB R2014a 32-bit/64-bit
e MATLAB R2014b 32-bit/64-bit
e MATLAB R2015a 32-bit/64-bit
e MATLAB R2015b 32-bit/64-bit
e MATLAB R2016a 64-bit
e MATLAB R2016b 64-bit
e MATLAB R2017a 64-bit
e MATLAB R2017b 64-bit
e MATLAB R2018a 64-bit
e MATLAB R2018b 64-bit
e MATLAB R2019a 64-bit
e MATLAB R2019b 64-bit

Note: some of the MATLAB versions (old) may require extra configurations to make the

EcoCoder work. Contact us if you have compatibility issues.

1.5 Developer’s Kit

e VCU
e Test Harness*
e Ecotrons CAN (USB-CAN Adapter) *

* Test harness is available from Ecotrons; however, users can also make their own by using recommended

connector parts.

* Ecotrons CAN needs to be compatible with CAN Calibration Protocol (CCP). Third party adaptors like Kvaser
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or PeakCAN should be compatible with Ecotrons products.

veu |

Ecotrons USB-CAN Adaptor

g

V206

¥
b
g

Test Harness
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Chapter 2 EcoCoder Development Environment

2.1 Software Installation List

Please install software tools in the following order:

1. Integrated development environment for generating executable files

Main Chip Integrated development environment

Infineon TC27x HighTec TriCore Tool Chain

NXP SPC57xx S$32DS_Power_Win32_v2017.R1_b171019.exe
NXP SPC56xx CodeWarrior for MPC55xxMPC56xx v2.10.exe

Renesas RH850 CS+(CSPlus_CC_Package_V70000.EXE)

2. Compiler for generating DLL file (optional)

GCC compiler can generate DLL file, to set calibration,
Tdm64-gcc-4.9.2.exe measurement, and program flashing permission.

Support all MATLAB versions to generate DLL file.

3. EcoFlash Vxxxx Setup.exe

4. EcoCAL Vxxxx Setup.exe, or INCA

5. Ecotrons USB-CAN adapter Driver, or other CAN adapter Driver, such as Kvaser
product

6. Stateflow Coder (optional)

Compiler Supported MATLAB version

C++ Compiler Support Stateflow of MATLAB 32/64-bit

Support Stateflow of MATLAB 32-bit
Support Stateflow of some MATLAB versions

Please see the corresponding relationship between

MinGW-GCC

the MATLAB version and the supported MinGW

version
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7. EcoCoder Setup.msi

Compilers and its Applications:

Compiler or integrated development

Application
environment utility

Compilation and link; HEX file generation for target

EH2175A

HighTec TriCore Tool Chain

Compilation and link; MOT file generation for NXP
S$32DS_Power_Win32_v2017.R1_b171019.exe
MPC5744 based units.

Compilation and link; MOT file generation for target
CodeWarrior for MPC55xxMPC56xx v2.10.exe

EV2206B03, ET3206A

C++ Compiler Support Stateflow of 32-bit and 64-bit MATLAB

1. Generate DLL file for calibration, measurement and
programming permission, support all versions of
MATLAB

WinGW-GCC
2. Support Stateflow of some MATLAB versions, you
can go to MATLAB official website to check whether it
supports specific MATLAB version

Compilation and link, MOT file generation for target
CS+(CSPlus_CC_Package_V70000.EXE)
GWRHS850

The corresponding relationship between the MATLAB version and the supported MinGW

version:

Support MinGW 4.9.2 (Distributor: TDM-GCC)
Support MinGW 4.9.2 (Distributor: TDM-GCC)
Support MinGW 4.9.2 (Distributor: TDM-GCC)
Support MinGW 4.9.2 (Distributor: TDM-GCC)
Support MinGW 5.3 (Distributor: TDM-GCC)
Support MinGW 5.3 (Distributor: TDM-GCC)
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2.2 CodeWarrior Installation

The installation instruction is for CodeWarrior MPC55xxMPC56xx v2.10.exe, if you
installed other CodeWarrior version, please do the following after installation:
1. Runthe “regserves.bat” file in the installation directory “Freescale\GW for MPC55xx

and MPC56xx 2.10\bin”. When the window appears, press any key to exit.

BT | P ¥ 3 e e e e
Registering core DLLs and IDE

D11RegisterServer in .“Plugins“Support“MUComHelpers.dll succeeded.
D11RegisterServer in .“Plugins“Support MURadModel.dll |succeeded.

D11RegisterServer in .“Pluginz“Support“CPlusSourceGen)dl]l succeeded.

IDE.exe
Done .

2. Ifyou follow the step 1 and other versions are called by default during compilation,

you will need to uninstall other versions of CodeWarrior.

2.3 MinGW-GCC Compiler Installation

The MinGW-GCC compiler can be installed via TDM-GCC. TDM-GCC is a compiler
integration package for Windows that combines the latest version of the GCC toolset and
includes API of open source MinGW or MinGW-w64. The installation steps are as follows:

1. First check “Check for updated files on the TDM-GCC server”

td TDM-GCC Setup =, 25

Wizard Action
Choose which action you want the setup wizard to perform.

| Previous Installations

| Create CATOM-GCC-64

: Create a new TDM-GCC installation

| Manage |

: Manage an existing TDM-GCC installation

| Remove | ~

: Remove a TDM-GCC installation

| [¥] Check for updated files on the TOM-GCC server |

Cancel
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2. Choose MinGW-w64

td TOM-GCC Setup T =

Select Edition
Choose which edition of TDM-GCC you want to install. o Fy

) MinGW/TDM (32-bit)
Create a MinGW-based installation

@ MinGW-w64/TDM64 (32-bit and 64-bit)
Create a MinGW-w64-based installation

TOM-GCC Setup 1,1309.0

| — |
< Back || Next = II Cancel

3. Choose the installation directory

44 TOM-GCC Setup T =

New Installation: Installation Directory
Choose the installation directory to use. N,

Setup will install TDM-GCC in the following folder. To install in a different folder, click
Browse and select another folder. Click Next to continue.

Installation Directory

C:ATDM-GCC-64Y, Browse... I |

Space available: 19.7GB

TOM-GCC Setup 1.1309.0

< Back Next = ] Cancel
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4. Choose TDM-GCC Recommended, C/C++

—— —

- > E=Rl=l
fd TOM-GCCsep
New Installation: Choose Components )
Choose which features of TDM-GCC you want installed. ; ';r;
1o
Check the components you want installed and uncheck the components you don't want
installed. Click Install to start the installation.
Select the type of install: [TDM—GCC Recommended, C/C++ - ]
Or, select the optional components you wish to have installed:
iy i Description |
[5] gec (TOM64 Current: 5.1.0-tdme4-1) [ )
binutils (Binutils: 2.25-tdm64-1) ‘j oSOy RUITONSE
T X over & component to
mingwé4-runtime (MinGW-w64 Runtir see its description,
mingw32-make (MinGW Stable: 3.82. _
H ndl (Ckahle POnlaanae T 04 bdeaca 20
< 1l |
Download: 43.6 MB; Install: 340 MB i
TOM-GCC Setup 1,1309.0 A
’ < Back Install ] ’ Cancel ]

Note: If the user uses MinGW-GCC as the Stateflow complier, proceed to the

next step.

5. Add environment variables

F |
Environment Variables w o s+ e u
User variables for LEI
Variable Value o
HTC_DEVELOPM... D:\HighTec ‘E
HTC_LICENSES D:\HighTec\licenses
MOZ_PLUGIN_PA... C:\Program Files (x86)\Foxit Softwarel...
Path C:\Program Files\Intel\WiFi\bin';C:\Pro... _
New... l ’ Edit... l l Delete Il
System variables
Variable Value o
I:D_MF'\_I_IF\CT_FLIEFV LLOY | E
I 64_LO [ 64 |
NUMBER_OF_PROCESS... 4 )
< i = | b M
MNew... ] [ Edit... ] ’ Delete ]
[ oK ] l Cancel ]
t
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6. Restart or open MATLAB.

7. Enter “mex -setup C++”

omman indow

MEX configured to use ~MinGW64Compiler (C++)’ for C++ language compilation.
Warning: The MATLAB C and Fortran API has changed to support MATLAB

variables with more than 2732-1 elements. In the near future

you will be required to update your code to utilize the

new AFI. You can find more information about this at:

http://wew. mathworks. com/help/matlab/matlab_external/upgrading-mex—files—to—use—64-bit-api. html.

To choose a different C++ compiler, select one from the following:

MinGWE4 Compiler (C++) mex —setup:C:\Users‘\LEI‘AppData‘\Reaming‘\MathWorks\MATLAB\R2016a\mex_ C++_win64. zml C++

Microsoft Visual Ct++ 2010 mex -setup: H:'\Program Files\MATLAB\R2016a‘\bin‘win64\mexopts'\msvepp2010. xml’ CH++
fe»

8. Choose MinGW64 Complier

>>Imex —setup:C:\Users \LEI\AppData'\Roaming \MathWorks \MATLAB \R2016a \mex_C++_wint64. zml C++

MEX configured to use ~ MinGW64 Compiler (Ct++)° for Ct+t language compilation.
Warning: The MATLAB C and Fortran API has changed to support MATLAB

variables with more than 2732-1 elements. In the near future

you will be required to update your code to utilize the

new API. You can find more information about this at:

http://weow. mathworks. com/help/matlab/matlab_external/upsrading mex—files—touse—64-bit—api.html.

fi > |

2.4 C++ Compiler Installation

MATLAB 32-bit system comes with a ‘LCC’ compiler which supports Stateflow automatic
code generation. MATLAB 64-bit system does not provide compiler. To use Stateflow
coder, it is necessary to install a third-party C++ Compiler that supports MATLAB 64-Bit

version.
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2.4.1 Installation of Compiler for MATLAB 32-Bit

1. Type ‘mex -setup’ at MATLAB Command Window.

Command Window

i [per eera]

2. Type‘y’ at Command Window.

[

Pleasze chooze wour compiler for building external interface (MEX) filea:

' Would you like mex to locate installed compilers [y]fn'?
3. Type ‘1’ at Command Window.

Select a compiler:

[1]@6 2.4, 1 in C:%PROGRA™1WMATLAB\R2010bYsysilec

[0] Wane

:Compiler:m
4. Type ‘y’ at Command Window.

Compiler: Leoec—win32 C 2.4.1
Location: C:\PROGRA™IWMATLARWR2010bYsya\lec

‘hre these correct [Y]/n‘?

When the following information is displayed, the installation is successful.

Trying to update options file: C:\Documents and Settings\Administrator‘Application Data‘\MathWorks\NATLAB\R2010b\mexopts. bat
From template: C:\PROGRA™1\MATLAB\R2010b\bin\win32\nexopt s\ lccopts. bat

Done . . .
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2.4.2 Compiler Selection for MATLAB 64-Bit

1. Go to the official website of MathWorks

https://www.mathworks.com/support/sysreq/previous releases.html|

2. Click ‘Details’ under ‘Supported Compilers’ of MATLAB version on customer PC.
3. For Windows 64-bit system, refer to the page titled: ‘Windows 64bit’.
4. After finishing the compiler installation, follow the steps in previous section to

configure compiler for MATLAB.

2.5 EcoCoder Installation

Note: Please keep MATLAB closed during the entire installation and licensing process.

1. Double-click ‘EcoCoder 56xx Vx.x.x Setup.msi’, click ‘Next’ at the following screen.

ﬁ‘;ﬂ EcoCoder E=RREE X
Welcome to the EcoCoder Setup Wizard A

The inztaller will guide you through the steps required to install EcoCoder on your computer.

WARMIMG: Thiz computer program is protected by copyright law and intemnational treaties.
Unauthorized duplication or digtibution of thiz program, or any portion of it, may result in severe civi
or criminal penalties, and will be prosecuted to the masimum extent possible under the law.
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2. Choose installation path, click ‘Next'.

Note: it is recommended to install EcoCoder under the system drive.

3. Click ‘Next’.

%) EcoCoder (== [t

Select Installation Folder

The installer will install EcoCoder to the following folder.

Tainstall in this folder, click “"Mext”. To install to a different folder, enter it below or click "Browss".

Falder:

| IC: \Frogram FileshECO\ECS\ Browse... |

Install EcoCoder for yourself, or for anyone who uses this computer:

|

@) Everpone
) Just me
Cancel ] [ < Back ]
5! EcoCoder [ESEEEE <
Confirm Installation A

The installer iz ready to install Ecoloder on your computer

Click "Mest'" to start the installation.

Cancel ] [ < Back ] i Mext >

J
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4. Choose the version of MATLAB you want to install EcoCoder to, then select
‘Install EcoCoder to selected MATLAB version’, click ‘OK’. You can also install

EcoCoder for all MATLAB versions on computer.

&) EcoCoder Loader |

Tools

tatlabroot: D:A\Program Files\MATLABYR 201 2b

Selact Matlak:

. —EcoCoder_MPC I’

I * Inztall EcoCoder ta selected MATLAB version

(™ Inztall EcoCoder ta all supported MATLABR version

" Uninstall EcoCoder from selected MATLAB version

(" Uningtall EcoCoder from all supported MATLAE vélsion

_> |

5. Click ‘Close’.

ﬁ EcoCoder =

Installation Complete .l

EcolCoder has been successfully installed.

Click "Close" to exit.

Cancel < Back
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6. After successfully install it, the icon ‘EcoCoder Loader’ will appear on the desktop.

EcoCoder Loader will be used to generate the license file and activate EcoCoder.

=\
2]

Flash GUI'S EcoCoder
Loader

7. If you run MATLAB then, it will prompt message ‘EcoCoder has been installed
successfully’ as shown in following red box. It indicates that EcoCoder is successfully

installed to MATLAB.

MATLAB R20:

4. B
[ O

E EJ‘P 'Q [E Find Filas & ':E L1, Mew Variable | s Analyze Code @ E @ Preferences & w [(_\ﬁ o

E Open Variable + éf Run and Time ﬁ Set Path =
New MNew Open || Compare Import Save Simulink  Layout Add-Ons  Help R
Script - = Data Workspace CIeaWodcspar.e ¥ [/, Clear Commands - "“Pa'dlelv - -~
FILE | VARIABLE | CODE | SMULNK | ENVIRONMENT | RESOI
e (5133 L v H: ¥ Program Files » MATLAB » R2016a ¥ bin *
Current Folder UM Command Window
Name ~
m3iregistry ol
registry Loading EcoCoder to MATLAB...
1
win64 Type “EcoCoder_Reset” at Command Windew to uninstall EcoCoder V2.5 or earlier version
<ldeployicolbat 4
EcoCoder_licKey473.ke
8 ICheyRIS ey BeoCoder Version: V2.6.10.7
< ledataxml B
7 ledataxsd = EcoCoder Directory: C:‘\Program Files (x86)\ECO\ECS\EcoCoder\EcoCoder MPCY
2 Icdata_utf8.xml Matlabroot: H:\Program Files'\MATLAB'\R2016a
4\ matlab.exe IEcoCoder has been installed succesfully |
<. mbuild.bat
< mcc.bat EcoCoder has been activated successfully!
.| mex.bat
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2.6 Link S32DS_Power_Win32 to EcoCoder

Please refer to this video for setting up the S32DS IDE:

https://youtu.be/CiChfl JZcw

Link for copy and paste:

https://www.nxp.com/support/developer-resources/run-time-software/s32-design-

studio-ide/s32-design-studio-ide-for-power-architecture-based-mcus:532DS-
PA?tab=Design Tools Tab

NXP provides it for free, but you need to register your own account.

http://tdm-gcc.tdragon.net/download

And this is the step where you can copy and paste the path:

Add two directories where powerpc-eabivle-gcc.exe and make.exe are located to the

environment variables. Split them by semicolon. Add at the end of the Variable value:

C:\NXP\S32DS_Power_v2017.R1\utils\msys32\usr\bin;C:\NXP\S32DS_Power_v2017.R1\

Cross_Tools\powerpc-eabivle-4_9\bin

In case you're not comfortable with video, here are the text steps:

If you use any MPC5744 based unit, you need to install the S32DS as a compiler, such as
5$32DS _Power _Win32 v2017.R1_b171019.exe, which can be downloaded from the NXP
official website for free. After installing EcoCoder and S32DS_Power_Win32, you also
need to use EcoCoder to select the path of makefile and add two directories where

powerpc-eabivle-gcc.exe and make.exe are located to the environment variables.
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1. Open EcoCoder, choose Tools > Select S32DS

-

<) EcoCoder Loader

=)

[Taulsl

Get EcoCoder Key
Active EcoCoder

ISeIect 532D5 I

—EcoCoder_MPC

B\R201 0k

® Install EcoCoder to selected MATLAB version
" Install EcoCoder to all supported MATLAB version

(" Uninstall EcoCoder from selectad MATLAB version

" Uninstall EcoCoder from all supported MATLAB version

=

2. Click Browse, choose makefile under e200_ew12, for example, the full path is:

- 3
© Open =
\—: [ «/532D5 » €200 ewl2 » «[ 43 |[ Search e200 ewt2 P

Organize New folder = - O @
“ Name Date modified Type
- Libraries
. | EWLC 2018/4/27 16:54 File folde
-’ Documents
o | EWLC++ 2018/4/27 16:54 File folde
- Music
- B = | EWL_ReleaseNotes 2018/4/27 16:54 File folde
= Pictures B . ~ .
. | EWL_Runtime 2018/4/27 16:54 File folde
=. Subversion
. L. lib 2018/4/27 16:54 File folde
g, Videos
| Build_Tag.txt 2016/10/18 22:40 Text Doc
Doxyfile 2016/10/18 22:40 File
& Computer L )
- 2016/10/18 22:40 File
& System HO (C))
& Software HO (D) \
< System (E) < ] e~ b
File name: | - [(*.*) VI
ll I Open |VI ” Cancel ]
¥ aii

Browse |

T

Ok
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3. Right click on Computer, then click on properties

Map network drive...

Disconnect network drive...

Create shortcut
Delete
Rename

4. Choose Advanced system settings > Environment Variables

B » Control Panel » System and Security b System

File Edit View Tools Help

’ s
Control Panel Home System Properties ———

1 1
IAdvanced ‘ISysiem Protection | Remme‘

Computer Name | Hardw.

‘ﬂ Device Manager

ﬂg Remote settings e logged on as an Administrator to make most of these changes.
\

‘.‘ﬂ System protection /

Perfarmance

. N Visual effects, processor scheduling. memory usage. and virtual memory |
‘pﬂ Advanced system sertlngsl
User Profiles
Desktop settings related to your logon
:
Startup and Recovery
System startup, system failure, and debugginginformation W

Setlings...

See also | | Environment Variables... | |

Action Center :

Windows Update 0K H Cancel ] Apply

Performance Information a —— —
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5. Add two directories where powerpc-eabivle-gcc.exe and make.exe are located to
the environment variables. Split them by semicolon. Add at the end of the Variable
value:
C:\NXP\S32DS_Power_v2017.R1\utils\msys32\usr\bin;C:\NXP\S32DS_Power_v201
7.R1\Cross_Tools\powerpc-eabivle-4_9\bin

S — |
Environment Variables 28

Edit System Variable

Variable name: Path

Variable value: werpc-eabivie-4_9\bin; C:\TDM-GCC-64\bin

\ [ oK ” Cancel

System variables

Variable Value o
| 05 Windows_NT e
l Path I C:\Program Files{x86)\Vector vFlash 2... |i|
PATHEXT .COM;.EXE;.BAT;JCMD;.VBS; .\VBE;.J5;....

FICO_DRIVER ogram FilesfVector_CANoe_CANal... _

l Edit... ] Delete I

l oK H Cancel I

2.7 Link HighTec TriCore Tool Chain to EcoCoder

For EH2175A/EH2275A/ EAXVAO3, the installation of HighTec TriCore tool chain is required.
After the installation of HighTec TriCore Tool Chain, users need to specify the makefile
directory in EcoCoder Loader.

Open EcoCoder Loader, click Tools, then click “Select HighTec”.

Copyright ECOTRONS LLC WWW.ecotrons.com Page 28


http://www.ecotrons.com/

EC”TRON EcoCoder Manual

&) EcoCoder Loader S|
Tools ]

Get EcoCoder Key ByR2014b
Active EcoCoder

Select 53205 EET R - |

Select HighTec
Select Tasking ATLAR wersion

" Install EcoCoder to all supported MATLAB version

" Uninztall EcoCoder from zelected MATLABR version

= Uninstall EcoCoder from all supported MATLAB version

N

Then in the pop-up window, click “Browse”, locate the “make.exe” in the HIGHTEC

installation path, in “bin” folder under the folder ‘toolchains’.
For example, the full path can be: “C:\HIGHTEC\toolchains\tricore\v4.9.1.0-infineon-

1.1\bin\make.exe”

Organize + Mew folder =~ 0 @

1;__' Recent Places o Mame Date modified Type at
= grep.exe 2002-12-09 15:56 Application
i Libraries %] libicomv2.dIl 2004-03-17 3:37 Application exten—
=] Documents %) libint3.dIl 2005-05-07 3:52 Application extenH
o Music | I'Z make.exe 2006-11-25 8:28 Application
[&5] Pictures 3 " | make-v3.80.exe 2006-05-03 16:00 Application
=il Subversion [0 mcs-addr2line. 2015-12-031:12 Application
EE Videos "7 mcs-ar.exe 2015-12-031:12 Application
[0 mcs-as.exe -12- ] Application
18 Computer "7 mcs-ld. exe 3 Application
£, Local Disk (C:) [ mes-nm.exe 1203 Application
—a Local Disk (D) | [ INE 17 A2 149

v 4

1 mmal Micle FEN

File name: make.exe - ’(**]

Com 19
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2.8 Link CS+ to EcoCoder

If target is GWRH850, CS+ should be installed as a compiler, for example, you can install
CSPlus_CC_Package_V70000.exe. After installation, you need to add the directory where
the file CubeSuite+.exe is located to the system environment path, then restart MATLAB.
Regarding how to add environment variables, please refer to the operations in Link
S32DS Power Win32 to EcoCoder.

2.9 Activate EcoCoder

There are two ways to activate EcoCoder and other Ecotrons software.

Note: Please close MATLAB for the activation process.

1. Dongle
The hardware dongle released by Ecotrons can activate software once it is plugged in PC.
2. ‘.dat’ file

‘dat’ file is linked to Windows SN, meaning the “dat’ file is bound to a specific PC and not
allowed to be transferred to another PC. New ‘dat’ file must be issued if customer shift

to new PC.

Note: all Ecotrons software would ‘remember’ license once it is activated even after it is
upgraded to new version. It is mandatory to use Windows Add/Remove programs to
uninstall all previously installed versions of EcoCoder. For safety concern, please install

new version to same folder as previous EcoCoder.

Copyright ECOTRONS LLC WWW.ecotrons.com Page 30


http://www.ecotrons.com/

ECOTRON

EcoCoder Manual

2.9.1 Get Key File

1. Double-click “EcoCoder Loader” on the desktop.

= &
mo B2 | 1

EcoCAL Flash GUI | EcoCoder
Loader

2. Select Tools - Get EcoCoder Key.

Get EcoCoder Key 2010k
Active EcoCoder

. & EcoCoder Loader
Tools

el Ob) 464

EcoCoder_MPC

=

@ Install EcaCoder to selected MATLAB version
™ Install EcoCoder to all supported MATLAR version

= Uninstall EcoCoder from selected MATLAB version

= Uninstall EcoCaoder fram all supparted MATLAB version

x|

3. Click ‘Export’.

& Get EcoCoder Key

Key mode
@& Expart key license file

€ Export senial number

E=part | I
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Key mode
& Export key license file 0 Export key file successfully!

' Export sedial number

Expoit I lC:\Dum\Echl:lﬂKey.kcy III

4. Save the key file.

———
Organize v New folder

¢ Favorites Date modified Type
: I No items match your search.
Downloads
% Recent Places

4 Libraries

@ Documents
J Music

[ Pictures
=) Subversion
B videos

File name:

Save as type:

'~ Hide Folders

5. Please send the key file to EV-Support@ecotrons.com for license file.
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2.9.2 Activate EcoCoder by License (.dat) File

1. Double-click ‘EcoCoder Loader’ at the Desktop.

o —'

EcoCAL Flash GUI ' EcoCoder
Loader

2. Select Tools->Activate EcoCoder.

Tools ]

Get EcoCoder Key F2012b

Active EcoCoder

Tl Lo o0 (el | 2b) 264

| EcoCoder_tMPC
& |nstall EcaCoder to selected MATLAR version

" Install EcoCoder to all supported MATLAB wersion

£ Uninstall EcoCoder fram selected MATLAE wersion

= Urinstall EcoCoder from all supported MATLAE version

o |

3. Click ‘Browse’.

<
&3 Active EcoCoder l [ —— Elﬁlg

Activation mode
’7 = By the licensze file

By senal number

x|
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5. Open license file, for example, select ‘EcoCoder_license.dat’, then select ‘Open’.

[® open — T e

" Jwl 1l » Computer » Local Disk(C) » Demo « [ 42 |[ Search Demo o
(=l) > comp : -4 ] seorch Dema

Organize v New folder =y 0 @

B Desktop 2 Nae ’ Date modified Type

® Downloads =
@, EcoCoder_license.dat 2007/12/26 12:07 DAT File
. Recent Places

o3 Libraries
% Documents -
& Music
=/ Pictures
=)l Subversion

B Videos
™ Computer
&L Local Disk (C:)

s Local Disk (D) _

File name: EcoCoder_license.dat

6. Click ‘OK’. The activation is successful if the pop-up window is displayed as following.

oder
o ——

Activation mode

- -
|0j Activation is complete!
T o

C:\DemohEcoCodes_license. dat /‘/

DK

7. If following message shows up in MATLAB command window, EcoCoder should be ready
to use.

Loading EcoCoder to MATLAB..

EcoCoder Version: V2.86.10.7
EcoCoder Directory: C:‘\Program Files (x86)\ECO\ECS\EcoCoder‘\EcoCoder_MPCY
Matlabroot: F:\Program Files\MATLAB\R2013a

EcoCoder has been installed succesfully

EcoCoder has been activated successfully!
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Chapter 3 Quick Start on Application Software

The purpose of this chapter is to give users a quick start to use EcoCoder for control system
development. If you don’t have any Simulink model yet, and want to have something to
start with, or if you want to port your existing Simulink models into EcoCoder platform,
this is a quick start. Because EcoCoder will provide an outline (a basic EV control model)
for you, to fill in your existing model.

1. Change path to desired folder other than MATLAB installation directory.

2. Type the command ‘EcoCoder_Prj (‘DemoTest')’ in Command Window.

4\ MATLABE R2012b

SHORTCUTS
- ) New Variable Analyze Code
= E[::' - [ Find Files Y g = Ij
iz Open Variable é]‘»" Run and Time

Mew MNew Open IE"_lCumpare Import Save
-

Script Data Workspace [,/ Clear Workspace ~ |7 Clear Command
FILE VARIABLE CODE
@@= 5 & L FE» test » DemoEV
Current Folder =
MName f_‘g »»|EcoCoder_Prj (" DemoTest™)

3. A model ‘DemoTest.mdl’, and a “m’ file as shown in the following figure will be
generated. In Simulink, by using shortcut key ‘Ctrl + B’ or click ‘Build Model’
button in Simulink task bar, ‘a2l’, “mot’, ‘cal’ file would be generated.

(Note: for the latest version of EcoCoder, if users choose CCP type as

‘configurable’, EcoCoder will only generate a2/’ and ‘mot’/’hex’.)
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4 MATLAB P4 DemoTest * - Simulink - & X
fl File Edit View Display Diagram Simulation Analysis Code Tools Help Build Model
E-o-8 e - BEe-E-oGg® b = [ [ ] [Normal - @&
v= | Read Nvmem X 01 driver torque demand > ASWDemo  DemoTest X | Read Nvmem8 X NV ReadAndirite X [4i[b
© |[PajbemoTest b v
(<CH>EE [ Users » o > [l 01 process inpu
| Current Folder ] v [pa] 02 vehicle motio
Bl| Namme a > [a] 01 driver tor] [ €3
SEwibs Tosk G2 || Power Management Block
| DemoTest MPCS634A rtw B an Target Definition
DTECM > [ta] 04 povertrain cof | E
Faultl > [Pa] 05 thermal manag E \
mot_andEcoCAL ini 06 process outpu
slpij > [a] EcoCoder Target Defy | [
\|@ | | Target_out v NVM_Demo
%l DemoTest.mdl > [Ba] WM Read
[2] DemoTest.mdl.r2010b v [Pa] WMt ReadAndirite| a
\*al DemoTest_R2014a.slx (e Read Nvmem
#) MDL_setup.m Pal Read Nvment v Key On Hysteresis Volt (V):2
[Pal Read Nvmem2 BGIStENZ100E 01 CAN Nake Check Enable:l
= . . Power Off Fail Enable Reset:0
28] Read Nvmes3 CAN Channel Configuration
(2] Read Nvmemd s
[Pa] Read Nvmen5 T
[Pa] Read Nvmeat D Fer Enanieot
Pa] Read NvmeaT Extendad Framoon
2] Read Nvmens D:0x100
Pl Write Nvaem
[Pa] Write Nvmemi
[Pl Write Nvmen2 NUM_Demo
[Pl Write Nvmen3 2
Pl Write Nvaemd
Pl Write Nvmen5
Details v Pal Write Nvmes6
] Write Nvmea? Tx Ques messages
Pal Write Nvmes Rx Queue:=1 messages yr
Task Calll 3
Task_Call2
> [l Pover Management Exz —
CAN Name:CAN_C
‘Station Address(Intel): 0x112
‘CROID: 0x100
DTOID: 0x101
DAQID: 0x101 . . . .
Here resides customer application, it
Select  fileto view details can be placed anywhere.
@
< S| «
111+ Ready Ready View 6 warnings 100% FixedStepDiscrete| _

If the ‘CodeWarrior’ window pops up, do not manually intervene, it will automatically

compile and close when the process is finished.

As shown in below picture, you can find the generated “mot’, “cal’, and “.a2/ files.

Current Folder )]
D Mame

= asw libs

[

= asw_m
E] DT_E_C_m
= mot andEcoCAL ini

H [

| 7| DemoTest_D.a2l
| 7| DemoTest_O.cal
DemoTest_0.mot
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Chapter 4 EcoCoder Library

The EcoCoder library is an add-on library in Simulink. EcoCoder library mainly provides

interfaces for application software to handle I/Os, VCU power, communication and

calibration / measurement setup, etc.

EcoCoder Blocks

Deep Learning Toolbox
DSP System Toolbox
DSP System Toolbox HOL Support
v
ADC
Advanced Data Blocks
Application Base Blocks
Calibration & Measurement
CAN
Ccp
Diagnostic Blocks
Digital /O
Ethemet
FlexRay
LIN
Non-volatile Memory Blocks
Programming Blocks
SC1
Sensors Blocks
System Management Blocks
Task Scheduler
TCP
Variable Blocks
XCP

Fuzzy Logic Toolbox
HDL Coder
HDL Verifier

........................

I ADC ‘ I Advanced Data Blocks ‘ I Application Base Blocks ‘
ADC Advanced Data Blocks Application Base Blocks
I Calibration&Measurement ‘ I CAN CCP ‘
Calibration & Measurement CAN cce
I Diagnostic Blocks | I Digital /O Ethernet |
Diagnostic Blocks Digital /O Ethernet
I FlexRay ‘ I LIN ‘ I Non-volatile Memory Blocks ‘
FlexRay LIN Non-volatile Memary Blocks
I Programming Blocks ‘ I SCI Sensors Blocks ‘
Programming Blocks SCI Sensars Blocks
I System Management Blocks ‘ I Task Scheduler TCP ‘
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4.1 EcoCoder Target Definition

Folder: EcoCoder Blocks

Description:

"% Block F;rameters: EcoCoder Target Definition ﬂ
EcoCoder Target Definition (mask) (link) 2

1

General Parameters = Advanced Parameters
Target: EV2106A-2 |

! Enable all required execution modules to be scheduled

EcoCoder Target Setting OK v Cancel | Help Apply

Target :EV2106A-2 L
"& Block Parameters: EcoCode?arge‘t Definition ﬂ
EcoCoder Target Definition (mask) (link) &

General Parameters | Advanced Parameters

User Coder ROM(Address, Length)
[hex2dec('00020000'),hex2dec('000EQ000')]
Calibration ROM(Address, Length)
[hex2dec('00010000"),hex2dec('00002000")]
Calibration SRAM(Address, Length)
[hex2dec('4000F000"), hex2dec('00002000')]
Measurement Data(Address, Length)
[hex2dec('40000000'),hex2dec('00002000")]
Default Data(Address, Length)
[hex2dec('40002000"),hex2dec('00000000')]

m

Fixed NVM(Address, Length)
[hex2dec('40011000'),hex2dec('00001000")]
Non-fixed NVM(Address, Length)
[hex2dec('40012000"),hex2dec('00001000')]
Stack(Address, Length)
[hex2dec('40013000'),hex2dec('00001000")]

[ OK H Cancel H Help Apply

Under the ‘General Parameters’ tab, this block defines the specific model of Ecotrons VCU
that you are using.
Place this block in application model, usually at the top level, to select the VCU model for

users’ application. The ‘Advanced Parameters’ tab enables the user to work with part of
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the ROM and RAM memory addresses. If you would like to do the adjustment regarding
all the addresses, please contact Ecotrons Tech Support, otherwise, please keep it as
default.
Block Parameters:
Drop-down list Pick target VCU
Enable all required Check box If enabled:
execution modules to be All subsystems that are not
scheduled assigned to tasking triggers

would be assigned to LIms

trigger*
Advanced Parameters Memory addresses (RAM,  Contact our tech support
ROM) for adjustments

* Please refer to Task Scheduler for knowledge of 'Tasking'.
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4.2 Task Scheduler

4.2.1 Task Trigger

Folder: EcoCoder Blocks/Task Scheduler

Description:

i ™y
"4 Source Block Parameters: Task Trigger u
Subsystem (mask) (link)

Task L20ms f{}{*| | Parameters

Set Task time |Task L20ms -

Tazk _ini
Tazk_Lims

Tazk Lbms
! Task L10m=z
Tazk LB0Oms=
Tazk_L100ms=
Tazk LzZ00ms
Tazk LE00ms
Tazk_L1000ms=
Taszk _Hlms
Tazk_Hbm=

Tazk_ HlOms
Task H20m=z

Task Trigger

This block is for task scheduling and prioritization.
Definition / initialization blocks need to be executed when the VCU power on, for
variables initialization/parameter definitions.
All other blocks/subsystems should be triggered by this block, for task prioritization and
scheduling.
Block Parameters
Parameter Field Value Comments/Description
Task type and execution
Set Task Time Drop-down list
period selection*

* H represents high priority, tasks will be implemented by interruption. L represents low

priority, tasks will be implemented by software timer function call.
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If two tasks are assigned to the same task type, then the user needs to specify priority of
the two tasks to determine execution order. Please refer to the example in the following

link for more information: https://www.mathworks.com/help/simulink/examples/block-

priority.html/

* For CAN bus applications, they are recommended to be set up in 10ms tasks.
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4.2.2 Task Monitor

Folder: EcoCoder Blocks/Task Scheduler

Description:

7
"4 Source Block Parameters: Task Monitor u
Task Monitor (mask) (link)

Parameters

Task Hims ms|» Set Task tine [Task_Hims -
1 RTC Frequency(KHz)y 5000 g > RTC Frequency (KHz)
Task Monitor 5000

This module is used to monitor task scheduling time.
Block Parameters
Parameter Field Value Comments/Description
Set Task Time Drop-down list Task type selection
NXP5606: 150,000
NXP5744: 5,000
RTC Frequency (KHz) Numeric TC275: 100,000
TC297: 200,000

TC397: 100,000
Block Output:

1. ms: The actual execution cycle of the task.

2. %: Load factor of chosen task type.
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4.3 ADC

4.3.1 Read ADC Value

Folder: EcoCoder Blocks/ADC

Description:
r Y
"k Source Block Parameters: Read ADC Value u
i-Function (mask) (link)
ADC:ADD =df» Parameters
Read ADC Value inalog input channel: |U -
1 Il
2
[ [0):4 3 =
4
5
: ™
T
g
9

In most cases, there are voltage dividing and shifting circuits on the target VCU hardware,
they map the physical voltages being measured into the range that the microcontroller
chip(s) can read, usually 0 to 5V. The resolution at which this pre-processed voltage by
dividing circuits can be measured depends on the controller chip, usually 10 or 12 bits
(1023 or 4095 maximum value, respectively). A reading of 0 represents the minimum
voltage specified for these external circuits and a maximum value (1023 or 4095)
represents the highest specified voltage.

This EcoCoder block outputs values of the A/D converter channel connected to
corresponding physical pin. The output value of this block is the output of AD converter
chip (10- or 12-bits binary value).

EcoCoder has predefined input voltage range and resolution of each channel, please refer
to datasheet of the specific VCU.

See examples below:

Channel ADC Predefined RAW ADC Raw ADC (binary)
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Resolution (bits)

1 10 500 000111110100

2 12 500 00000111110100

Block Parameters:

Parameter Field Value Comments/Description
Analog input channel 0 —n (determined by Pick specific analog input
hardware resource of channel
specific VCU)

4.3.2 Read Fixed-Point ADC Volt

Folder: EcoCoder Blocks/ADC

Description:
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-

"l Source Block Parameters: Read Fixed-Point ADC Volt ﬁ

Channel:A0
Type:Cudom Voltage Ratio
Resolution:12Bit volt Parameters
Cugom Voltage Ratio:1
Reference Voltage(V):5
Converson factor0.001221

Read Fixed-Point ADC Volt

1

3

Subsystem (mask) (link)

Analog input channel: [D

Input type: |Volt_0_5V

AD Resolution: |128it

Custom Voltage Ratio:

Reference Voltage:(V)

H Cancel ” Help ” Apply l

This block enables user to read the physical voltage at the physical pin on the connector,

and block output data type is fixed-point.
Block Parameters:

1. Analog input channel: Choose analog channel.

2. Input type: Channel type of the voltage input, 4 types are supported: ‘0-5V’, ‘0-12V/,

‘0-24V* and ‘Custom Voltage Ratio’.

3. AD Resolution: Please refer to the datasheet of VCU for resolution selection.

4. Custom Voltage Ratio: This option is available for the fourth input type ‘Custom Voltage

Ratio’ only. Previously, every voltage input type has fixed resistor divider, as a result, the

user just needs to select voltage type. Different resistor divider is introduced in new

hardware datasheet, which gives the introduction of new input type and this input option.

5. Reference Voltage: By default, it will be set as 5V. Please do not change.

Block Output:

Volt: Physical value of input voltage of specified channel; unit: V; ‘single’ data type.

(*) For fixed point toolbox advantages, refer to

https://www.mathworks.com/help/simulink/fixed-point.html
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(*) Every channel has its unique configuration defined in firmware, please refer to

datasheet of VCU and select correct setting for the channel

4.3.3 Read Float ADC Volt

"k Source Block Parameters: Read Float ADC Volt &]
Subsystem (mask) (link)
Channel-AD
Type:Cugom Voltage Ratio Parameters
Resolution:12Bit it b

Custom Voltage Ratio:1 ve Analog input channel: ID YI

Reference Voltage(V)5
Converson factor:0.001221 Input type: ICUstom Voltage Ratio YI

Read Float ADC Vol AD Resolution: [128it -

Custom Voltage Ratio:
1
Reference Voltage:(V)
5

oK H Cancel H Help Apply

This block enables user to read the physical voltage at the physical pin on the connector,
and block output data type is float-point.

Block Parameters:

1. Analog input channel: Choose analog channel.

2. Input type: Channel type of the voltage input, 4 types are supported: ‘0-5V’, ‘0-12V*, ‘O-
24V’ and ‘Custom Voltage Ratio’.

3. AD Resolution: Please refer to the datasheet of VCU for resolution selection, since
different VCUs have different Al channels setup.

4. Custom Voltage Ratio: This option is available for fourth input type ‘Custom Voltage
Ratio’ only. Previously, every voltage input type has fixed resistor divider, as a result, the
user just needs to select voltage type. Different resistor divider is introduced in new

hardware, which explain the introduction of new input type and this input option.
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5. Reference Voltage: By default, it will be set as 5V. Please do not change.

Block Output:

Volt: Physical value of input voltage of specified channel.

4.4 CAN Communication

Please Refer to Chapter 5 CAN theory of Ecotrons before using EcoCoder CAN blocks.
Chapter 5, combined with CAN bus communication protocol, will give the user

preliminary knowledge of implementing CAN on Ecotrons VCU.

4.4.1 CAN Channel Definition

Folder: EcoCoder Blocks/CAN

Description:
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i Block Parameters: CAN Channel Definition2 =
CAN Channel Definition {(mask) (link)
Define the CAN Channel of the ECU.

Farameters

CAN_A on
ID Filter Enable-off CAN_Channel |gahisf M
Extended Frame:off CAN_Enable
Mask:7TFF 3
ID-0%100 CAN ID Filter Enable
Baud Rate:500kbps CAN Extended
Tx Queue:=30 messages .
Rx Queue:=1 mess:ages CAN ID Mask{uint32 Hex)
[hexadec('7f")

CAN Channel Definition2
CAN ID Filter(uint32 Hex)

hex2dec('100")

CAN Baud Rate(k bps) [500 -

CAN TxBuffer Size

30

CAN RxBuffer Size

1 |

[ ok [ concel || melp || apply |
—

oK Coucs| Heslb wbbjA

This block provides configuration interface for CAN low level protocol parameters. It is
recommended to read through and understand CAN low level protocol prior to designing

CAN related application software.

Block Parameters

Parameter Field Comments/Description

CAN_Channel Drop-down list Please refer to datasheet to

select supported CAN
channels. In some cases,
CAN A is represented by
CAN 0.

CAN_Enable Check box If checked: the selected
CAN channel would be
activated
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Check box

CAN ID Filter* Enable

CAN Extended Check box

N\ EDRVES I A5 Not Configurable

CAN ID Filter (uint32 Hex) BTy El[S
CAN Baud Rate (bps) Drop-down list

CAN TxBuffer Size Numeric

CAN RxBuffer Size

Numeric

If checked: message with ID
in filter list would be filtered
out by VCU on the selected
CAN bus.

If checked: CAN ID input
would be interpreted as
extended format

fixed at ‘7ff’, which means
only IDs with lower 11 bits
same as input of ‘CAN ID
Filter’ will be accepted by
VCU if ‘CAN ID Filter Enable’
checked

Specify the filter
Specify baud rate

Itis used to specify software
buffer size to help store the
sequence of message to be
sent

It is used to specify
software buffer size to help
store the sequence of
incoming message.
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4.4.2 CAN Wake-up Frame Definition

"&| Block Parameters: CAN Wake-up Frame Definition

Channel:CAN_A
Wake-up Mode:Spedific Frames
Baud Ratelk bps):500
ID Extended:ff
1D Setting:hex2dec100')
|0 Masi:hesx2dec{ 7F)
Data Setting Enablesen
Data Length:8
Data0-2 Mask:0xFF 0xFF 0xFF 0xFF
Data4-7 Mask:0xFF 0xFF 0xFF DxFF

CAN W ake-up Frame Definition

CAN Channel Definition (mask) (link)
Define the CAN Channel of the ECU.

Parameters

CAN Channel [CAN_A

Wake-up Mode

’Speciﬁc Frames

Baud Rate(k bps) [500

[ ID Extended

ID Setting
hex2dec('100%)

ID Mask
hex2dec('7ff")
Data Setting Enable
Data Length

8

Data Mask

('ff"),hex2dec(*ff"),hex2dec('ff"),hex2dec(’ff"),hex2dec('ff')]

[ 0K H Cancel ” Help

Apply

m

=

This block is used to define the VCU wake-up CAN message, it is only supported by

several new VCU models. For more information, please consult Ecotrons support.

Parameters:

1. CAN Channel: Selecting CAN channel number for this function.

2. Wake-up Mode: Setting the wake-up mode, including Disable (disable CAN wake

up function), All Frames (any frame on the specified bus can wake VCU up), and

Specific Frames (User specify the frame that can wake up the VCU).

3. Baud Rate: CAN baud rate set up.

4. ID Extended: If checked, the specified VCU-waking-up message will have to use
extended CAN ID. If not checked, the message has to use standard CAN ID.
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5. ID Setting: Specify the ID here for the wake-up message.
6. ID Mask: The mask for VCU-waking-up message ID.

7. Data Setting Enable: If checked, not only a specific waking-up message ID is
needed, but the user also needs to specify the data in the message. Only
message with matching ID and data can wake up the VCU. Data can be specified
in the following blank.

8. Data Length: Set the wake-up message data length. Only when the data length
of the wake-up message matches this value, the message can wake up the VCU.

9. Data Mask: The mask for wake-up message data. The message data bitwise AND
with this mask value, if one or more bit of the result of bitwise AND is (are) not
0, the message can wake up the VCU.

4.4.3 Read Fixed-Point CAN Message

Folder: EcoCoder Blocks/CAN

Description:

Black Parameters: Read Fixed-Point CAN Message X
Read Fixed-Point CAN Message (mask) (link)

Parameters
Select CAN Channel State Disconnected

} | [ select M Flie
Enaie  CAN V286 E 7

ReadMessage: MCU STATUS 1

Select Message MCU_STATUS_1
fence 1D :0x00000211(standard)  RTR:0  Length : B(bytes) Interval : Task_Inherit(inherit)

TATUS
Ordar| SignallUnits| Start|Length|  Data|  Byts|Factor|Offsst| Multiplex| Multiplex S
[ nama| | (Ls@) | (bic) | typel  order| ] 1 typel valus [] Show Message Available Port

[] Show Message Count Port

[_] show Signal Names

[] Enable Custom Variable Name Rules
rineconts0t | [ 7] Define Signals

b | Signal Prefix

b | '

[[] Output Data Type: Inherit
Sample Time Task_Inherit

Function packaging Parameterless

Cancel Help Apply

This block provides CAN messages receiving and unpacking functions. It requires a .m file
of CAN message definition to help unpack CAN messages. The generation process

(from .dbc file to .m file) is explained in Chapter 5.
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Block Parameters

Parameter Field

Value

Comments/Description

Select CAN Channel

Select M File

Select Message

Show Message Available
Port

Show Message Count Port

Show Signal Name

Define Signal

Signal prefix

Drop-down list

Check box

Drop-down list

Check box

Check box

Check box

Check box

Alpha-numeric text

The CAN channel has to be
defined before applied.

If checked: please enter the
name of m file in the blank

space under check box.

Specify CAN message to be
received and processed by
the block.

If checked: the block will
provide a signal flag to help
tell the availability of this
CAN message.

Message counter, if
checked: every time the
message is received, the
counter increments by 1.

If checked: the names of the
signals will be displayed.

If checked: signals parsed
out from the block will be
cast as measurement
variables. ‘Show Signal
Name’ must be checked
before checking this item.

Specify prefix to parsed out

signal names, remember to

Copyright ECOTRONS LLC

Www.ecotrons.com

Page 52


http://www.ecotrons.com/

ECOTRON

EcoCoder Manual

Output Data Type: Inherit  Check box

Sample time Drop-down list

4.4.4 Send Fixed-Point CAN Message

Folder: EcoCoder Blocks/CAN

Description:

Demand_Spzed  CANV2.72

Remote
Demans Tomuz  Send Message : HCU_COMMAND
ID :0x00000113(standard) ~ RTR:0  Length:8(oytes)  Interval dnnerit(inherit)
FauliReset Extended
Sigmal|Units| Start|Lleagthl Datal Bytel| fset| Multiplex| Maltipl
Demand_Limitvaid name| | WS i) | typel  order| 1 | typel value
Demang_LimitLow Demand_Speed| | S&l 18] unsignedimotorolal 11-15000]  Scandard] o D
Demand Torgue| I 40| 14| unsigned|motorolal 1| -5000| Standard| ]
Demand_LimitHigh FaultReset| | 29l 11 unsignedimotorolal 11 al Standard| 0
Demand LimitValid| I 28| 11 un: ed|motorolal 11 ol Standard| o
Live_Counter Demend_Limi tLow| I 2z 12| un: ed|motorolal 41 al Standard| o Length
Demand TimitHigh| I z0| 12| un: ed|motorola| 4] al Standard| ]
Contol Live Counter| I 41 4| un: ed|motorolal 11 al Standard| ]
el ) Control Mode| I 1 3| unsigned|motorolal 11 al Standard| o
MCU_Enable| I ol 1| unsigned|motorolal 11 al Standard| o Data.
MCU_Enabe
‘Send Foed PointCAN Message

Select CAN Channel State  Drop-down list

- Connected

use single quote.

If checked: the data type of
the signal is inherited from

input data type.

If not checked: the signal
type is automatically
defined using fixed point
tool.

Please refer to section 5.2.5

-
E‘ Block Parameters: Send Fixed-Point CAN Message

Send Fixed-Point CAN Message (mask) (link)

Parameters

Select CAN Channel State [Connected

Select CAN Channel [CAN_A

[7] select M Flie

EcoCanM_Demao

Select Message |HCU_COMMAND

HCU_COMMAND
[") Input Data Type: Inherit

Sample Time [TaskaDef

2

[ ok |[ cancel || melp |[ apply |

Comments/Description

Connected: Message will be

sent out from the CAN
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- Disconnected channel selected under
‘Select CAN Channel’

Disconnected: User will
have to assign the output

port manually.

Select CAN Channel Drop-down list CAN channel selection

Select M File Check box If checked: please enter the

name of m file in the blank
space under check box.

Select Message Drop-down list Specify CAN message to be
sent and processed by the
block.

Input Data Type: Inherit Check box If checked: the data type of

the signal is inherited from

input data type.

If not checked: the signal
type is automatically
defined using fixed point
tool.

Sample time Drop-down list Please refer to section

5.2.5

Block Inputs:

Signals to be sent out.

Block Outputs (if ‘Disconnected’ is selected under ‘Select CAN Channel State’):

1
2
3.
4
5

Remote: frame type- 1 is remote frame, 0 is standard frame
Extended: frame type- 1 is extended frame, 0 is standard frame.
ID: message ID.

Length: message data length.

Data: message data
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4.4.5 Read/Send CAN Message

These two blocks are similar to previous two blocks which is generic version of CAN
read/send for customer who did not purchase fixed point toolbox of Simulink. However, if

the toolbox available, it is recommended to use fixed point version of read/send blocks.

4.4.6 CAN Receive Counter

Folder: EcoCoder Blocks/CAN

Description:

Block Parameters: CAN Receive Counter b4 |
CAN Receive Counter (mask) (link)

CAN_A nit
- ¢ Parameters

CAN channel |CAN_A '

CAN Receive Countar CAN B
CAN_C
CAN
CAN
|CAN

_nlmlol

This module can be used to count the number of frames received by specified CAN
channel.
Block Parameters
Parameter Field Value Comments/Description
Specify the channel to be
CAN channel Drop-down list
monitored

Block Output:

cnt: If the selected channel receives one frame, cnt value increments by 1.
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4.4.7 Set CAN Mode

Folder: EcoCoder Blocks/CAN

Description:

rE] Block Parameters: Set CAN Mode M
Subsystem (mask) (link)

Parameters
LV . —
K Trigger type [rlsmg v]
Channel:CAN_A
. Mode:ListenOnly CAN Channel [CAN_A )
CAN Mode |ListenOnly -

Set CAN Mode

[ (0] ¢ H Cancel H Help ] Apply

This module can be used to switch CAN operating mode between ‘listen only’ and

‘normal’.

Block Parameters

Parameter Field Value Comments/Description
Trigger type Drop-down list Trigger type selection

Specify CAN channel to be
CAN Channel Drop-down list

controlled

Specify the CAN mode to
CAN Mode Drop-down list

be triggered by the block

Block Input:

Trigger signal: the signal input to trigger the execution of this block.
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4.4.8 Send CAN Data

Block Parameters: Send CAN Data [ﬁ
Send CAN Data (mask) (link)

Parameters

CAN Channel [CAN_A -

Data Length
M data CAN_AID(11):101 8
CANID
Send CAN Data hex2dec('101")

Framelype ’5tandard(1 1-bit ID) =

[7] Show error status

[ OK H Cancel H Help Apply

Block Parameters:
1. CAN Channel: CAN channel selection.
2. Data Length: Message data length, in bytes.
3. CANID: The ID of the message to be sent. HEX value.
4. Frame Type: Drop-down list for frame type selection.
Block Inputs:

data: The message data to be sent.
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BMS_HCU_0_Hestbest (0:2uiné Matarola)

AC_CC (2:1:boclean Matorola)

DC_CC {3:1:beclean Matorola)

BMS_Md (4:1:beciean Matorola)

BMS_SysFRLW (5:3:uinte Matorcla)

3| oata

BMS_SOC (8:8:wint8 Mctarcls)

BMS_C ellHVoltNum {18:8:uintd Mctorola)

BMS_C ellHVolt (32 16uint 16 Matorola)

BMS_CellvoltNum {40:8:int8 Matorola)

BMS_CellLVolt (58: 18-uint18:Matorola)

>

Block Parameter:

4.4.9 Unpack Signals to CAN Data

Block Parameters: CAN_UnpackData2Bit1

Unpack CAN Data To Signals (mask) (link)

Parameters

Signal(Array)

[ OK H Cancel H Help

Apply

Signal (Array): the signal definition matrix of CAN frame.

Block Inputs:

Data: the message data to be unpacked.

Block Outputs:

Unpacked signals from the CAN data.
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4.4.10Pack Signals to CAN Data

Pack CAN signals to CAN message, usually used together with Send CAN Data block.

Block Parameters: Pack Signals To CAN Data Iﬁ1
| BUSHEU0 pestEest D2t clel Pack Signals To CAN Data (mask) (link)
| AG_CC (2:1:boolesn Motorols)
] Parameters
| pc_cc (31:boslean Motarols)
Output Signal(Array)
| BMS_Md {4 1:bociean:Motorcla)
BMS_HCU_0
| BUS_SiEFiLy (5:3: uints:Motorols)
] Data >
| BMS_SOC (8:8:Lint: Matorols) [ oK ] [ Cancel ] I Help Apply
| BMS CelHVolN um (18:8 Lints:Motorols)
| BMS_CelHVolt (32 18:.uint16: Motrols)
| BuIS_CeNvolthum (208 uints-Motor ola)
| BUMS_Cellvot (56: 16:uint 16 Motor cla)
Pack Signsk To CAN Dsta
Block Parameters:
Out Signal (Array): The definition array of the signals to be packed.
Block Inputs:
Signals to be packed, values are in HEX.
Block Output:
Data: the packed CAN message data.
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4.4.11 Receive CAN Message

[*& Source Block Parameters: Receive CAN Message ﬁ

Receive CAN Message (mask)

Parameters
Message Available |» CAN Channel ICAN*C
Channel CAN_C Remote [» CAN ID
CAMID - 0101
Extended-on Extended |» hex2dec('101")
Data Length:8 Dl
Sample Time:Task Inhent Extended
Length [»
Data |» Data Length
I ——————————————————————
Receve CAN Message 8
Sample Time ’Task_[nherit e

[ QK H Cancel H Help Apply

Block Parameters:

1.
2.

4,
5.

CAN channel: CAN channel selection.
CAN ID: The ID of the message to be received.

Extended: Message type to be received. If checked: extended frame. Otherwise,
standard frame.

Data Length: The data length of the to-be-received message.

Sample Time: Define the task scheduling time of this block being triggered.

Block Outputs:

1.

Message Available: Flag for message availability, 1 stands for message valid and
available.

Remote: Flag for frame type, 1 stands for remote frame. 0 stands for data frame.

Extended: Flag for frame type, 1 stands for extended frame. 0 stands for standard
frame.

ID: Message ID.
Length: Message data length.

Data: Message data.
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4.4.12Transmit CAN Message

"4 Sink Block Parameters: Transmit CAN Message ﬁ

Transmit CAN Message (mask)

Remote

R}
#
ABeended oy nnercan ¢ Parameters
MID  Sample TimeTask Inherit
] CAN Channel [CAN_C 7]
JlLength
J|pata Sample Time [Task_[nherit ']
Transmit CAN Message
[ OK l l Cancel l [ Help Apply

Block Parameters:

1. CAN Channel: Channel selection

2. Sample Time: Define the task scheduling time of this block.
Block Inputs:

1. Remote: Flag for frame type, 1 stands for remote frame. 0 stands for data frame.

2. Extended: Flag for frame type, 1 stands for extended frame. 0 stands for standard

frame.

3. ID: Message ID.

4. Length: Message data length.

5. Data: Message data.

4.5 Serial Communication Interface (SCI) Block

The SCI mode includes SCI_RxData and SCI_TxData. Currently, only SCI_A channel is

supported.
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4.5.1 SCI Definition

" Block Parameters: SCI Definition @
HCU 5CI (mask) (lind)
Configure the 5CI module of the HCIL
Parameters
SCI_A -
SCIA= off 5CT Channel [SCIL |
[7] SCI_Enable
SCI Definiti
sHniton SCT Baudrate 2400 -]
SCI Parity Mode [NOHE -
[ 0K ] ’ Cancel ] ’ Help Lpply

Block Parameters:
3. SCI Channel: Communication channel selection.
4. SCl_Enable: Enable selected channel.
5. SCl Baud rate: Channel baud rate setup.

6. SCI Parity Mode: Parity check mode setup.

4.5.2 Read SCI Data

This block enables the VCU to read data from specific SCI port.

L Source Block Parameters: Read SCI Data @
SFunction (mask) (link)
) >
SCI_A Parameters
data [»
P50 Dot 3CI channel [3CI_4 -

[ [8]4 ][ Cancel l[ Help bpply

Block Parameter:
SCI_Channel: SCI communication channel selection.
Block Outputs:

1. f(): Flag for receiving data. If data received, the flag will be 1. This signal can
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be used as a trigger signal.

2. Data: Output received 8-bit data.

4.5.3 Send SCI Data

This block will send SCI data to assigned channel.

"4 Sink Block Parameters: Send SCI Data M
S-Function (maszk) (link)

Mdata SCIA

Farameters

Send SCl Data SCT channel |SCI_4 -

[ (0] ][ Cancel H Help Applyw

Block Parameter:
SCI_Channel: SCI channel selection.
Block Input:

Data: The 8-bit data to be sent out.
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4.6 Digital 1I/0

These blocks are used for measuring digital input/output. Including Switch Input, Switch

Output, PWM input and PWM output.

4.6.1 Switch Input

Folder: EcoCoder Blocks/Digital 1/0

Description:

- R
*k Source Block Parameters: Switch Input u
S-Function (mask) (link)

DIRead:DI0S bool [»| | Parameters

Switch Input Switch input charmel |DIOS "
IOl -
LInz2
LI03
0K DpIng

m

DI0G
DpIoT
DIng
DI0g
DI10
DIl
DIiz
DI13
DI14
DI_a01 &

This block reads the physical voltage level of digital input channels and output Boolean
variable to application layer.
Block Parameters:
Parameter Field Value Comments/Description
Digital input channel

Switch input channel Drop-down list
selection
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4.6.2 KeyOn Input

Folder: EcoCoder Blocks/Digital 1/0

Description:

{ Y
¥k Source Block Parameters: KeyOn Input M
3-Function (mask) (link}

Parameters

Switch input channel [DI_KEYON -

Key AD2Volt Factor:

DIRead:DI_KEYOM boaol |[» 108727846

KeyOn Input Key OFff Threshold ¥olt: (W)

7

Kev On Hysteresiz Wolt: (V)
2

[ ok || cancel || Help || ipply
———————————————"

KeyOn signal is recommended to be used for powering up and shutting down the VCU.

For different VCUs, KeyOn signal inputs are different (refer to the VCU datasheet to
confirm the KeyOn signal input type) - if KeyOn signal is digital input, leave the
configuration as default; If KeyOn signal is read through analog input channel, user will
have to configure factor according to voltage divider parameter - for this parameter,

please refer to VCU datasheet.

Block Parameters
Parameter Field Value Comments/Description
Switch input channel Drop-down list  Only one channel selectable for KeyOn
The voltage factor for KeyOn voltage
Key AD2Volt Factor Numeric detection (only valid when KeyOn is
read from Al)
If the input voltage is lower than this

Key Off Threshold Volt Numeric
value, output is ‘0’.
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KeyOn Hysteresis Volt Numeric

4.6.3 Switch Output

Folder: EcoCoder Blocks/Digital 1/0

Description:

The hysteresis value between upper
and lower threshold. If the interpreted
voltage is larger than the sum of ‘Key
Off Threshold Volt’ value and this

value, output is ‘1"

’
"4 Sink Block Parameters: Switch Output g

*hool SOCtrl LS00

Switch Output

S-Function (mask) (lirk)

Parameter=s

Switch output channel|LSODl -

L3002
L5003 1
0K  |Lsond =l

Block Parameters

Parameter Field Value

Switch output channel

Input Numeric (bool)

—LSOUE

Drop-down list

L5005

Lsoat
L3008
L3003
L3010
L3011
L3012
L3013
L3014
L5015 i

Comments/Description
Select switch channels to
be controlled

0 or 1, switch control value
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4.6.4 IPM Read

Folder: EcoCoder Blocks/Digital 1/0

Description:

-

.
& Source Block Parameters: IPM Read u
S-Function (mask) (link)

Output 1 for 100us, it can be multiplied bv 110 to m=

IPM:SPEED1  perod Parameters

IPM Read IFWN charnel:

This block measures the frequency of input PWM signal and returns the PWM signal

period.

Block Parameters

Parameter Field Value Comments/Description

Select channel to measure
IPWM channel Drop-down list

PWM input

Period (output) Numeric PWM period, Unit is 0.1ms
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4.6.5 PWM Definition

Folder: EcoCoder Blocks/Digital 1/0

Description:

Block Parameters: PWM Definition X I
PWM Definition (mask) (link)

Parameters

OPWM channel |Hbridge1l Y
- g ~
(] oPWM Enablf = dge2
OPWM: Hbridge1 OPWM FRQ Hbridge3
OPWM_Channel00
Bvin Dennion 1 |oPwM_channelo1
LSO01
OPWMDuty | 200>
0 LS003
LSO04
LSO05
LSO06
LSO007
LS008
LSO09
LSO10 v

Cancel  Help Apply

This block enables channels for PWM output, initializes the PWM output parameters for
corresponding channels.

Channels with PWM output capability (H-bridge, LSO, HSO) can be found in the pinout
table of VCU datasheet.

Block Parameters:

Parameter Field Value Comments/Description
OPWM channel Drop-down list  Specify the channel for PWM output
If checked, enable PWM output
OPWM Enable Check box
function of specified channel
Theoretical range is 1-2000000 Hz.
Recommended frequency range for
OPWM FRQ Numeric perfect square wave output is 15 —

2000 Hz.

The unit for input value is configurable

Copyright ECOTRONS LLC WWW.ecotrons.com Page 68


http://www.ecotrons.com/

ECOTRON

EcoCoder Manual

in the block PWM IO Frequency Range

Definition.

Control the duty cycle of the selected
OPWM Duty Numeric channel signal. Expected value is O-

10000, corresponding to 0-100%.

4.6.6 PWM Output

Folder: EcoCoder Blocks/Digital 1/0

Description:

[a] Block Parameters: PWM Output X |
PWM Output (mask) (link)

Parameters
OPWM: Horidge1
) duty OPWM channel |Hbridge1

> |

g
Hbridge2

Hbridge3
|OPWM_Channel00 B

OPWM_Channel01

LSO01

LS002

LSO03

LSO04

LSO05

LSO06

LSO07

LS008

LS009

LSO10

| <

This block configures PWM outputs.

Block Parameters:
Parameter Field Value Comments/Description
OPWM channel Drop-down list  Specify the PWM output channel

freq (input) Numeric Theoretical range is 1-2000000 Hz.

Copyright ECOTRONS LLC WWW.ecotrons.com Page 69


http://www.ecotrons.com/

EC”TRON EcoCoder Manual

Recommended range for perfect

square wave output is 15— 2000 Hz.

For the input value unit, refer to PWM

10 Frequency Range Definition.

Control the duty cycle of the selected
duty (input) Numeric channel output, value 0-10000

corresponds to 0-100%.

4.6.7 WakeUp Input

Folder: EcoCoder Blocks/Digital 1/0

Description:

r Y
"k Source Block Parameters: WakeUp Input g
3-Function (maszk) (link}

DiRead:DI_\WAKEUF1 boal [»]| | Parameters

WakeUp Input Switch input channel |DI_WAKEUF1

DI_WAKEUFZ

DI_CANWARE
| UE DI _LINWAKE
S ——————————————————————

This block can read wake-up signal status.

Block Parameters

Parameter Field Value Comments/Description
Switch input channel Drop-down list Wakeup source selection
Output Numeric (Boolean) ‘1’ is active
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4.6.8 H-bridge Definition

Folder: EcoCoder Blocks/Digital 1/0

Description:

Hbridge Channel:Hbridgel
Hbridge Enable:l
Current Direction A->B:l
Hbridge Initial Frequency:1000
Hbridge Initial Duty Cycle:5000

Hbridge Definition

EI Block Parameters: Hbridge Definition M
S-Function (mask) (link)

Parameters

Hbridge Channel: ’Hbridgel ~

Hbridge Enable:
Hbridge Current Direction A->B:

Hbridge Initial Frequency:
1000

Hbridge Initial Duty Cycle:
5000

[ ok | cancel | Help Apply

This block is used for setting up the VCU H-bridge(s).

Block Parameters

Parameter Field Value Comments/Description
H-bridge Channel Drop-down list ~ Select H-bridge channel
H-bridge Enable Check box If checked: Enable H-bridge

H-bridge Current Direction
Check box
A->B

If checked: The current direction is
from A->B.
If not checked: the current direction is

B->A.
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(A and B are the two outputs of H-

bridge, see the VCU data sheet for

more information)

The theoretical range is 1-2000000 Hz.

Recommended range for perfect

square wave output is 15— 2000 Hz.
H-bridge Initial Frequency  Numeric (Hz)

Input value unit is configurable in the

PWM 10 Frequency Range Definition

block.
H-bridge Initial Duty Cycle  Numeric 0-10000 corresponds to 0-100%.
4.6.9 H-bridge Output
Folder: EcoCoder Blocks/Digital 1/0
Description:
Block Pararmeters: Hbridge Output X
Hbridge Output (mask) (link)
::rAZB Horidge Parameters
" Hbridge Channel Hbridgel .
Cancel Help Apply

This block controls H-bridge output.

Block Parameters

Parameter Field Value Comments/Description
H-bridge Channel Drop-down list Select H-bridge channel
en (input) Numeric (bool) ‘1’ to enable H-bridge
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curA2B (input) Numeric (bool)

frq (input) Numeric

duty (input) Numeric

‘1’: current flows from A to B;

‘0’: currents flow from B to A.

The theoretical range is 1-2000000
Hz. Recommended range for perfect
square wave output is 15— 2000 Hz.
Input value unit is configurable in the
PWM 10 Frequency Range Definition
block.

0-10000 corresponds to 0-100%.

4.6.10PWM IO Frequency Range Definition

"4 Block Parameters: PWM IO Frequency Range Definition

|

Parameters
Frequency Range: High

PWM IO Freguency Range Definition (mask) (link)

Frequency Accuracy: 1Hz Frequency Range

PWWM 10 Frequency Range Definition

High ~

Frequency Accura Low

| oK

H Cancel H Help ] Apply

This block defines the frequency range and accuracy of PWM 10s. If it is not

implemented in the model, the accuracy will be default value, 1 Hz.

Block Parameters:

1. Frequency Range: Frequency range selection, changes in this option will alter the
frequency range and accuracy of all the frequency related block in the model.
2. Frequency Accuracy: Accuracy adjustment. Value in the box means the unit

frequency for outputs/inputs of frequency related blocks. For example, if the

Frequency Accuracy is 0.01 Hz, it means that when frequency related block

outputs/inputs value is 5, the actual physical frequency value is 5x0.01Hz = 0.05

Hz.
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4.6.111PWM Read

[PWM Channel: SPEED1

freq

duty

IPWM Read

Block Parameter:

-

"4 Source Block Parameters: IPWM Read

=)

IPWM Read (mask) (link)
Read the frequency and duty of the input IPWM channel

Parameters

Select IPWM Channel: [SPEED1

SPEED2
SPEED3

OK  |spEED4

. SPEEDS
SPEED6

Select IPWM Channel: PWM inputs channel selection

Block Outputs:

1. freq: the input PWM frequency of the signal

2. duty: the input PWM signal duty cycle
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4.7 LIN Communication

4.7.1 LIN Channel Definition

Folder: EcoCoder Blocks/LIN

Description:

Block Parameters: LIN Channel Definition 4
LIN Channel Definition (mask) (link)

Parameters
LIN Channel: LIN_A =

LIN Channel:LIN_A
LIN Mode:LIN_Mode Master LIN Mode: LIN_Mode_Master =
LIN Baud Rate( 5}):9600

Sync Break Field:13bit LIN Baud Rate(bps):
9600

LIN Channel Definition

Sync Break Field: 13bit i

[ ok | cancel  Hep  Appy

This block provides configuration interface for LIN parameters.

Block Parameters

Parameter Field Comments/Description

LIN Channel Drop-down list Please refer to datasheet to

select supported LIN

channel.

LIN Mode Drop-down list Select Lin mode. (Master or
Slave)

LIN Baud Rate (bps): Numeric Input LIN baud rate.
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4.7.2 LIN Get Status

Folder: EcoCoder Blocks/LIN

Description:

E| Source Block Parameters: LIN Get Status u
LIN Get Status (mask) (link)

LIN Channel:LIN_A st

v

Parameters

LIN Get Status LIN Channel: [LIN_A -

[ ok || cancel || Help | Apply |

This module is used to get the status of LIN channel.

Block Parameters

Parameter Field Comments/Description

LIN Channel Drop-down list Please refer to datasheet to

select supported LIN

channel.

Block Output:

1. St: (status)
Normal
Error

Busy
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4.7.3 LIN Receive Date

Folder: EcoCoder Blocks/LIN

Description:

@ Source Block Parameters: LIN Receive Data n
LIN Receive Data (mask) (link)

Parameters

LIN Channel: [LIN_A -

LIN Channel:LIN_A

1D:0x0 Available LD

Data Length:2 hex2dec('0")
Driection:MasterSend
Classic Checksum:Classic pata

Data Length:

Sample Time:Task_Inherit 2
LIN Receive Data Direction:
MasterSend -

Classic Checksum: ICIassic 'l

Sample Time: ’Task_Inherit 'l

I OK H Cancel H Help H Apply |
————————————————————————

This module is used to receive data from the LIN bus.

Block Parameters

Parameter Field Comments/Description

LIN Channel Drop-down list Please refer to datasheet to
select supported LIN
channel.

Numeric Data address to receive

Data Length Numeric Data length

Drop-down list Select according to LIN
mode

Classic Checksum Drop-down list Checksum category
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Sample Time Drop-down list Task sample time

Block Outputs:

1. Available: output of 1 means data is valid, otherwise invalid.

2. Date: receiving data

4.7.4 LIN Transmit Data

Folder: EcoCoder Blocks/LIN

Description:
.
" Sink Block Parameters: LIN Transmit Data M
LIN Transmit Data (mask) (link}
FParameters
LIN Charmel: [LIN_& -]
LIN Channel:LIN_A ID:
1000 .
" Dats Length:2 hex2dec (07}
’35 Driection:MasterSend
Classic Chedsum:Enhanced Data Length:
Sample Time:Task_|nherit 3
LIN Transmit Dats
Driection:
[]'l'[asterSend v]
Classic Checksum:
[En.ha.nced v]
Sample Time: [Task_Inherit v]
l [4):4 I [ Cancel ] [ Help ] | Apply |

This module is used to send data to the LIN bus.

Block Parameters

Parameter Field Comments/Description

LIN Channel Drop-down list Please refer to datasheet to
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select supported LIN

channel.
Numeric Data address to receive
Data Length Numeric Data length
Drop-down list Select according to LIN
mode
Classic Checksum Drop-down list Checksum category
Sample Time Drop-down list Task sample time

Block Input:

1. Date: sending data
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4.8 Non-Volatile Memory Blocks

There are two types of Non-Volatile Memory. The first type is NVM, and the second type

is Fixed NVM. Data stored in NVM will not be lost between power cycles. Data stored in
Fixed NVM will not be lost after the VCU is programmed.

For more information, please refer to Appendix A.

4.8.1 NVM Definition

Folder: EcoCoder Blocks/Non-volatile Memory Blocks

Description:

*& Block Parameters: NVM Definitionl @

Restore from factory default valuesin .mot NVM Definition Block (mask) (link)

NWVM Definition1 Parameters

Load NVM values in the following way lRestore from factory default values in .mot ~

Load previous saved values in flash
Restore from factory default values in .mot

0K Cancel Help Apply

This block is used to initialize NVM variables and specify the NVM variable initialization
method after every time the VCU being programmed by .mot file.
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Block Parameters:

Parameter Field Comments/Description

Load previous saved values in flash:
The corresponding NVM variable value

would be initialized from the NVM

Load NVM value in the memory area, instead of .mot file.
Drop-down list
following way Restore from factory default values
in .mot:

The corresponding NVM variable value

would be initialized from .mot file.

4.8.2 NVM Variable Definition

Folder: EcoCoder Blocks/Non-volatile Memory Blocks

Description:

,
*4 Block Parameters: NVM Variable Definition [

Subsystem (mask) (link)

Parameters

Variable Name

demo_st_nvmd|
nvm:demo_st_nvmd

Initial Value
NVM Variable Definition 0
value:0 type:uint8 D:1
Variable Type uint8 -
Dimensions
1
Unit
Description

0K ” Cancel H Help Apply

Copyright ECOTRONS LLC WWW.ecotrons.com Page 81


http://www.ecotrons.com/

EC”TRON EcoCoder Manual

This block is used to define regular NVM variables.

Block Parameters:
Parameter Field Value Comments/Description
Variable Name Alpha-numeric text Variable name

Initial value of the to-be

Initial Value Numeric
defined variable
Variable Type Drop-down list Select variable data type
Dimension Numeric Variable dimension
Unit Alpha-numeric text User-defined variable unit
User-defined variable
Description Alpha-numeric text

description

4.8.3 Read NVM

Folder: EcoCoder Blocks/Non-volatile Memory Blocks

Description:

-
"4 Source Block Parameters: Read NVM u
Subsystem (mask) (link)

Parameters

e varizble name

nvm;demao_trg_nvm

Read NWM

typasingle
wariable_type single - B

i 0] ][ Cancel H Help l Lpplsy

This module is used for reading regular NVM variables.
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Block Parameters:

Parameter Field Value Comments/Description
Variable_name Alpha-numeric text Specify variable name
Variable_type Drop-down list Variable data type

Block Output:
The NVM variable value

4.8.4 Write NVM

Folder: EcoCoder Blocks/Non-volatile Memory Blocks

Description:

"4 Sink Block Parameters: Write NVM u

Subsystem (mask) (link)

FParameters
Variable Name
demo_st_nvmr

Enable Variable Definition

Initial Value
*I_ nvm:demo_=_nvmr 0
Write NVM Variable Type uint8 - 3
value:0 type:uint8 D:1 Dimensions
1
Unit
Description

I OK ” Cancel H Help ] Apply

This module is used for writing regular NVM variables into RAM. To save changed variables
into VCU flash between power cycles, users need to use another block ‘Store All NVM
Data’.
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Block Parameters:

Parameter Field Value

Variable Name

Enable Variable Definition

Initial Value

Variable Type
Dimension
Unit

Description

Numeric

Drop-down list

Numeric

Check box

Comments/Description

Alpha-numeric text NVM variable name

If checked:

Define and write NVM variable

If not checked:

Only write NVM

NVM variable initial value (for

NVM variable definition)
NVM variable type

Dimension of NVM variable

Alpha-numeric text = User-defined variable unit

Alpha-numeric text Memo

4.8.5 Fixed NVM Definition

Folder: EcoCoder Blocks/Non-volatile Memory Blocks

Description:
Ir
EcoCoder Fixed NVM Definition - A
Block Parameters: Fixed NVM Definition u
Order| Mame| Type| Size|Init| Value S-Function (mask]) (link)
11 Fnvm_double| double | 1] alt 1] P t
H Frnvm_intd| ints| 1 1t 1 2] arameters
3l Fovm uintcs | uinté | 1] alt 1] o
4| Fnvm boolean| boolean| 4] olr 1z 3 4] SR (il
51 Fnvm_uintlé| uintlé| z| 11t 1 2] ecocoder_getFixedNvmList]
&l Fnvm_intlé| intlé| Z] iic 1 Z]
7|  Fnvm_single| single| 1 olt 1]
gl Fnvm int3Z | int3Z| 1] ot 1]
3|  Fnvm uint3z| uint3z| 41 0ol 1z 2 4] [ oK ] [ Cancel ] [ Help Apply
- Fixed NV Definition
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This module is used to define and initialize fixed NVM variables.
This Fixed NVM Definition block will only be executed once, during the first power-up
process of VCU application software, every time after the .mot file being flashed into

VCU.

Block Parameters
Parameter Field Value Comments/Description

Select the .m file defining
Select the m file .m file
NVM variables.

*The m file can be defined as the picture below:

function NWMList=ecocoder_getFixedNwmList ()

NVMList=1{...
struct (" name’, { Fnvm_double’},” tvpe’, { double’},”size’, 1,7 init”, 0, walue’, 1), ...
struct (" name’, [ Fnvm_int& }, " type’, { int8’},  size’, 2,7 init’, 1, walue’, [1 21}, ...

struct (" name’, ["Fnvm uint8 }, type’, [(uint8 },” size’, 1,7 init’, 0, wvalue’, 1), ...

struct {"name’, [ Fnvm_boolean’},” type’, { boolean },®size’, 4,  init", 0, walue', [1 2 3 41), ...

struct (" name’, [ Fnvm uintl16’}, type’, {(uint16°},  size’, 2,7 init", 1, walue’, [1 2]}, ...
struct (" name’, {"Fnvm int18 }, tvpe’, { intl16°},” size’, 2,7 init", 1, walus’, [1 210, ...
struct ("name’, ["Fnvm_single’}, type’, { single’},” size’, 1,7 init”, 0,  walue’,1), ...
struct (" name’, [ Fnvm_int32°}, type’, [(int32"}, size’, 1,7 init’, 0, wvalue’, 1), ...

struct ("name’, {"Frovm_uint32°}, tvpe’, [fuint32°},7size’, 4, init”, 0, walue’, [1 2 3 41), ...

end

The .m file needs to be added under MATLAB path. The ‘init’ in the .m file is the flag for

NVM variable initialization.

init = 1: The corresponding NVM variable value(s) will be loaded from .mot file during the

first time of VCU starting process, every time after .mot file being flashed into VCU.

init = 0: The corresponding NVM variable value(s) will be loaded from original VCU NVM
memory block during the first time of VCU starting process every time after .mot file being
flashed.

If the VCU that you are operating is a brand new VCU and will be flashed for the very first

time, no matter what the ‘init’ value is, the NVM variables will be initialized from .mot file.
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4.8.6 Read Fixed NVM

Folder: EcoCoder Blocks/Non-volatile Memory Blocks

Description:

’
& Source Block Parameters: Read Fixed NVM E
S-Function (mask) (lirk)

Parameters=

Frvm_int8 Fixed NVM Varible:

Coiin|
v

Read Fixed NVM

[ 0] I[ Cancel H Help H Apply

This module is used for reading fixed NVM variables.

Block Parameters
Parameter Field Value Comments/Description
Specify the variable name

Fixed NVM Variable Variable name
to be read

Block Output:

The value of corresponding variables.
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4.8.7 Write Fixed NVM

Folder: EcoCoder Blocks/Non-volatile Memory Blocks

Description:

p
{*& Sink Block Parameters: Write Fixed NVM M
S-Function (maszk) (link)

Parameters
)I Ervm_ints I Fized NVM Varible:
Write Fieed NV Froom int8s

This module is used for writing fixed NVM variables.

Block Parameters:
Parameter Field Value Comments/Description
Specify the variable to be

Fixed NVM Variable Variable name
written.
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4.8.8 Store All NVM Data

Folder: EcoCoder Blocks/Non-volatile Memory Blocks

Description:
i B
"4 Sink Block Parameters: Store All NVM Data g
Subsvatem (mazk)
= i
I3 Store HVN Data

Store All NVM Data

Parameters

Select Trigger Type [rising -

Store All NWWM Data

[ 0K ][ Cancel ][ Help ] Applyw
———————————

When this module is triggered, all NVM variable data will be written from RAM to flash,

so that the NVM data will be stored in the VCU.

It is recommended to call this block before VCU power-off. And please do not call this
block too frequently. For example, if a 5ms task is assigned to this block, flash would
quickly burn out because flash memory blocks have life span, and frequent
programming/erasing of memory block will cause program/erase cycles running out.

Block Parameters:
Parameter Field Value Comments/Description

Select Trigger Type Drop-down list Select trigger type

Copyright ECOTRONS LLC WWW.ecotrons.com Page 88


http://www.ecotrons.com/

EC”TRON EcoCoder Manual

4.8.9 Restore All NVM Data

Folder: EcoCoder Blocks/Non-volatile Memory Blocks

Description:

-
"% Sink Block Parameters: Restore All NVM Data M
Subsystem (mask)
% s Festore NWVM Data
£ Parameters
Restore All NWM Data
I Select Trigger Twpe [rising -

Restore All NWVIM Data

[ [0]:4 I[ Cancel H Help Applw

The module reads NVM data from ROM (flash) back to RAM.
It is recommended to call this block when VCU powers on. This block can be triggered by

‘Task_ini’".

Block Parameter:
Parameter Field Value Comments/Description

Select Trigger Type Drop-down list Select trigger type
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4.9 Diagnostic Blocks

Diagnostic blocks are designed to realize VCU diagnostic functions.

4.9.1 Hardware Output DTC

Folder: EcoCoder Blocks/Diagnostic Blocks

Description:

i Y
"4 Source Block Parameters: HardWare Output DTC ﬂ
3-Function (mask) (link]}
Parameters
DTC channel:L5001 DTC DTC_Cha.n.nel eidin T
L300z
HardW are Oulput DTC L5003
L3ond E
L3005 —
S o0 r
L3oaT
L3008
L300s
L3010
L3011
Laoi2
L3013
Laoid
L3015 i

This block can realize the hardware diagnosis of supported LSO, HSO and H-bridge.

Please refer to VCU datasheet for the channels that support diagnostic functions.

Block Parameters:
Parameter Field Value Comments/Description

DTC_Channel Drop-down list Select hardware channel

Block Output:

DTC: The diagnostic trouble code of the specified channel.
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4.9.2 DTC Parser

Folder: EcoCoder Blocks/Diagnostic Blocks

Description:

' hl
& Function Block Parameters: DTC Parser u
Bit Get (mask) (link)

Get ith bit of the stored integer. Scaling is ignored.

Parameters
GetBit 0 Index of bit (0 iz least zignificant):
Hore >ets bool [»
5] short Ciruit to Batien/ Short Circuit to Battery
OTC Pamser Short Circuit to Ground

Open Load

CalOver Temperature
Fower Supply Error

—Shor‘ted Load

Over Load

Others Error

This block can help parse out specific fault of DTC.
Block Parameters:
Parameter Field Value Comments/Description

Index of bit Drop-down list Select the fault to be analyzed
Block Input:
DTC: The diagnostic trouble code.
Block Output:

bool: If the output value is one, the specific fault selected in the Block Parameter
happened; If output value is 0, the fault did not happen.
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4.9.3 Software Core Diagnostic

Folder: EcoCoder Blocks/Diagnostic Blocks

Description:

' B
:h Source Block Parameters: Software Core Diagnostic ﬂ

S-Function (mask) (link)

=0:No fault
1=0:Fault

Parameters
Check Type:ROM  DTC|»

DTC_Channel |[ROM

Software Core Diagnostic

FaM
EEPRON
NMainChip
SlaweChip
SelfCheckall

This block provides memory/chip fault check.
Block Parameters:
Parameter Field Value Comments/Description
Select the memory or chip

DTC_Channel Drop-down list
to be diagnosed.

4.9.4 Clear H-bridge DTC

Folder: EcoCoder Blocks/Diagnostic Blocks

Description:

”
"4 Sink Block Parameters: Clear Hbridge DTC M
Subsystem (mask) (link)

LW .

£ Parameters
Hbridge ClearDT C ) -
Hbiidge Channel:Hbridge1 Hbridge Channel: [Hbrideel -
JL

Clear Horidge DTC

I 0K I[ Cancel H Help ] Appl

This block can clear the H-bridge channel faults, the trigger type to trigger this block is
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rising edge.
Block Parameters:
Parameter Field Value Comments/Description

H-bridge Channel Drop-down list Select the channel of H-bridge

4.10 Calibration & Measurement

4.10.1 Calibration Definition

Folder: EcoCoder Blocks/Calibration & Measurement

Description:

E Block Parameters: Calibration Define u

Subsystem (mask) (link)

Parameters

variable_name

demo_trg_val

variable_value
0

l demo_trq_val

variable_type single - >>
value:0 type:single max:[] Min:[] variable_min variable_max
[1 (1
Unit
Description
[ ok || cancel || Help || apply

This block can help define and initialize calibration variable.

Block Parameters:

Parameter Field Value Comments/Description
variable_name Alpha-numeric text Calibration variable name
variable_value Numeric Calibration variable initial value
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variable_type
variable_min

variable_max
Unit

Description

Drop-down list
Numeric

Numeric
Alpha-numeric text

Alpha-numeric text

4.10.2 Read Calibration

Calibration variable data type
Calibration variable lower limit
Calibration variable upper limit
User-defined calibration variable unit

Memo

Folder: EcoCoder Blocks/Calibration & Measurement

Description:

| demo_trg_val |»

Read Calibration
value:0 type:single max[] Min:[]

This block defines and reads calibration variables.

Block Parameters:

Parameter Field

-
*4 Source Block Parameters: Read Calibration

Subsystem (mask) (link)

Parameters

variable_name

variable walue

0
variable_type single

variable_min

{1 (1

Tnit

Dezcription

wvariable max

S

[ ok

) (Ccamenn ] |

Help ] LApply

Value

—————————————————————

Comments/Description

variable_name
variable_value
variable_type

variable_min

Alpha-numeric text
Numeric
Drop-down list

Numeric

Calibration variable name
Calibration variable initial value
Calibration variable data type

Calibration variable lower limit
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variable_max Numeric Calibration variable upper limit
Unit Alpha-numeric text User-defined calibration variable unit
Description Alpha-numeric text Memo

Block Output:

Calibration variable value.

4.10.3 Write Measurement

Folder: EcoCoder Blocks/Calibration & Measurement

Description

"4 Sink Block Parameters: Write Measurement h 4

Write Measurement (mask) (link)

Parameters

variable_name

|demo_trq|
variable_type | single w >>
b | demo_trq |
- Dimensions
Write Measurement | 1 |
type:single Dimensions: 1

Unit
Description

Cancel Help Apply

This block can help define measurement variables.

Block Parameters:

Parameter Field Value Comments/Description
variable_name Alpha-numeric text =~ Measurement variable name
variable_type Drop-down list Variable data type

Copyright ECOTRONS LLC WWW.ecotrons.com Page 95


http://www.ecotrons.com/

ECOTRON

EcoCoder Manual

Dimensions Numeric The dimension of measurement
variable

Unit Alpha-numeric text = User-defined measurement variable
unit

Description Alpha-numeric text Memo

Block Input:

To-be-measured variable.

4.10.4 Write and Read Measurement

Folder: EcoCoder Blocks/Calibration & Measurement

Description:

*& Function Block Parameters: Write and Read Measurement X

Write and Read Measurement (mask) (link)

FParameters

variable_name

variable_type | single ~ >>
x demo_trq b Dimensions
: 1
Write and Read Measurement | |
type single Dimensions:1 T
Description

| |
Cancel Help Apply

This block is an inline block, it helps read measurement variables.
Parameter Field Value Comments/Description

variable_name Alpha-numeric text  Measurement variable name
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variable_type

Dimensions

Unit

Description

Block Input:

To-be-measured variable.

Block Output:

Drop-down list

Numeric

Alpha-numeric text

Alpha-numeric text

Variable data type

The dimension of measurement
variable

User-defined measurement variable
unit

Memo

Same as input. (This block is used for variable measurements, it does not change variable

values).

4.10.5 Override Probe

This block is used for overriding signal values for calibration.

FParameters

"4 Function Block Parameters: Override Probe *

Override Probe (mask) (link)

Base Variable Name

| Test_flg|

Override Calibration Initial Value

Test_flgOvrCal_val
Test_flgOvrEn_val
Test_flgOvrMsr

- s

=0 lo

=0 » | Override Enabled Initial Value

[a

Override Probe

In  calibration software,

Data Type | single

Unit

Description

Cancel Help Apply

‘Variable_nameOvrCal_val’ is calibration variable,

‘Variable_nameOvrMsr’ is the measurement variable, ‘Variable_nameOvrEn_val’ is the
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control signal —when control signal is ‘1’, the calibration variable will override the original
signal that passes through the block, and the block output will be the calibration variable
value. When the control signal is ‘0’, this block will not override the passing-through signal,
the measurement variable will have the same value as block input and block output would

be the same as the block input.

Block Parameters:

1. Base Variable Name: user-defined name of the overriding variable.

2. Override Calibration Initial Value: initial value of the calibration variable.
3. Override Enable Initial Value: initial value of control signal.

4. Data Type: data type of calibration variable.

5. Unit: user-defined measurement variable unit

6. Description: the description of the variable.

Block Input:

Variable to be overridden.

Output:

If control signal is 1, the output of the block would be the overriding calibration variable

value;

If the control signal is 0, the output of the block would be the same as the input. (No

overriding)
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4.10.6 1-D Lookup Table

Folder: EcoCoder Blocks/Calibration & Measurement

Description:

"2/ Function Block Parameters: 1-D Lookup Table u
Subsystem (mask) (link)

Parameters

Name:

demo_trgl

Breakpoint type single A =

Breakpoint data:

L > |
[124]
L > |

1-D Lookup Table

Table type: single - >>
Table data:
[367]

Help || Apply |

This block defines 1-D look-up table. 1-D look-up table supports online calibration.
Block Parameters

Parameter Field Value Comments/Description

Name Alpha-numeric text Variable name
Breakpoint type Drop-down list Variable type
Breakpoint data Numeric (Matrix) Breakpoint data
Table type Drop-down list Table variable type
Table data Numeric (Matrix) Table data
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4.10.7 2-D Lookup Table

Folder: EcoCoder Blocks/Calibration & Measurement

Description:

A

2-D Lookup Table

E Function Block Parameters: 2-D Lookup Table u
Subsystem (mask) (link)
Parameters
Name:
demo_trg?]
Breakpoints 1 type: single - >
1>
Breakpoints 1 data(Row):
[123]
Breakpoints 2 type: single - >
Breakpoints 2 data({Columm):
[1235]
Table type: single - >
Table data:
[2443:2543;2458]
| OK I [ Cancel ] [ Help I Apply

This block defines 2-D look-up table, 2-D look-up table supports online calibration.

Block Parameters:
Parameter Field
Name
Breakpoints 1 type
Breakpoints 1
data(Row)
Breakpoints 2 type
Breakpoints 2
data(Column)
Table type

Table data

Value

Alpha-numeric text

Drop-down list

Numeric (Matrix)

Drop-down list

Numeric (Matrix)

Drop-down list

Numeric (Matrix)

Comments/Description
2-D look-up table name

Breakpoints 1 variable data type

Breakpoints 1 variable data

Breakpoints 2 variable data type

Breakpoints 2 variable data

Select table variable data type

Initialize table data
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4.10.8 Calibration Data Check

This module is used for checking the calibration data at the VCU power-on process. If there
is any corrupted calibration data, the controller software will enter an infinite loop to avoid

potential catastrophic results due to corrupted calibration data.

["& Source Block Parameters: Calibration Data Check ﬁ

Override Probe (mask) (link)

Parameters

Enable Calibration Data Check: on f()|» Enable Calibration Data Check

Calibration Data Check [ 0K l l Cancel ] l Help Apply

Block Parameters:
Enable Calibration Data Check: If checked: enable the function.
Output:

f() : Flag for checking calibration data. If there is a problem with the calibration

data, the flag will be set to 1. This signal can be used as a trigger signal.
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4.11 System Management Blocks

4.11.1 Power Management Example

Folder: EcoCoder Blocks/System Management Blocks

Description:

["& Block Parameters: Power Management Example ﬁ
Power Management Example (mask) (link) -
Parameters

["] Key Signal From Input

Power Off Delay(S):
Power Off Delay(s):0.5
Eey Cycle Reset Enable:l 05
Fey Cycle Off Duration(s):0.1
Key Cycle On Duration{s):0.1 KEY CYCIE Reset Enab|e:
Fey ADZVolt Factor:0.0033144 =
Eey Off Threshold Volt(V):3 i T
Fey On Hysteresis Volt(V):&
Power Off Fail Enable Reset:0 -
Enable NVM Store Znd Restore:l KEY CYCIE Oﬁ: Duratlon(s):
0.1

Power Management Exsmple

Key Cycle On Duration(S):
0.1

Key AD2Volt Factor:
109/27846

Key Off Threshold Volt(V):
3

Key On Hysteresis Volt(\/): 7
[ OK l l Cancel ] l Help ] Apply

This block integrates power-off logic control and operations. It can be regarded as a
reference/demo design of VCU power-off logic. Users are encouraged to understand the
block first by looking down mask and then make necessary modification to the block for
customized implementations.
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Block Parameters

Parameter Field

Key Signal from Input

Power Off Delay(S)

Key Cycle Reset Enable

Value

Check box

Numeric

Numeric (Boolean)

Comments/Description

If checked, the key switch signal
can be read from VCU input.
Power off delay time

If set to 0, VCU will not be reset if
key switch turns back on before
VCU power-off delay period ends.
If set to 1, VCU will be reset if key
switch turns back on before VCU
power-off delay ends.

The duration (time threshold) after

the key-off moment (KeyOn signal

Key Cycle Off Duration(S) Numeric
absent) to the time when VCU
starts power-off process.
VCU starts power-up process if
Key Cycle On Duration(S) Numeric KeyOn signal is detected for more
than this time threshold.
The factor to be multiplied that
Key AD2Volt Factor Numeric convert AD to voltage, see section
4.2.1 for details.
If the input KeyOn voltage is less
Key Off Threshold Volt(V) Numeric than this value, KeyOn signal is
interpreted as ‘0.
Key On Hysteresis Volt(V) Numeric If the KeyOn input voltage is larger
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than the sum of ‘Key Off Threshold
Volt’ and this hysteresis value,
KeyOn signal is ‘1’.
If this setting is ‘1’, VCU would keep
Power Off Fail Enable trying to power off at certain
Numeric (Boolean)

Reset frequency when power-down

process fails.

Enable NVM Store and If Checked: Enable NVM control
Check box

Restore option.

Set The Waiting Time(ms)  Numeric Power-off delay time

4.11.2 Shutdown Power

Folder: EcoCoder Blocks/System Management Blocks

Description:
Block Parameters: Shutdown Power h-4
. Shutdown Power (mask) (link)
L
f
Shutdown Power Parameters
Select Trigger Type rising =

Cancel Help Apply

This block can be called to start VCU power-off process.
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Block Parameters
Parameter Field Value Comments/Description
Block trigger signal type
Select Trigger Type Drop-down list
selection.
Set the time of power-off

Set The Waiting Time(ms)  Numeric
delay waiting time.

4.11.3 Set ECU Mode

Folder: EcoCoder Blocks/System Management Blocks

Description:
E] Block Parameters: Set ECU Mode u
Subsystem (mask) (link)
Parameters
v Trigger type [rising
g ModeMesterchipSlecp Select ECU Mode |MasterChipSleep
Sel ECU Mode
ok || cancel |[ Help | Apply |

This module can set the working mode of ECU.

Block Parameters
Parameter Field Value Comments/Description
Block trigger signal type
Trigger Type Drop-down list
selection.

Select ECU Mode Drop-down list Work mode selection
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4.11.4 ECU Master Chip Wake-Up Definition

Folder: EcoCoder Blocks/System Management Blocks

Description:

Channel = CAN_A
Wakeup = off

ECU Master Chip WakeUp Definition

”
EI Block Parameters: ECU Master Chip WakeUp Definition

ECU WakeUp (mask) (link)
Configure the WakeUp Channel of the ECU.

Parameters

CAN Channel
Wakeup En

CAN_B
CAN_C

| oK

| [ Apply |

|| cancel ||

Help

The block specifies the CAN channel that wakes up the VCU.

Block Parameters

Parameter Field

Trigger Type

Wakeup Enable

Value Comments/Description

Wake-up CAN channel
Drop-down list

selection

If checked: the specified
Check box CAN channel can wake up

VCU.
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4.11.5 Watchdog Definition

Folder: EcoCoder Blocks/System Management Blocks

Description:

SWDG:on
Wait Time:500
HWDG:off

Watchdog Defintion

-

"
"4 Block Parameters: Watchdog Definition u

S—Function (mazk) (link)}

Parameters

Software Watchdog Enable:
Software Watchdog Wait Timeims):
500

Hardware Watchdog Enable:

| 04 Il Cancel l[ Help Apply

Settings for software watchdog and hardware watchdog.

Block Parameters

Parameter Field

Value Comments/Description

If checked: Software watchdog is

Software Watchdog Enable Check box

enabled.

The ‘feeding dog’ operation is

Software Watchdog Wait
Numeric executed at Task_L1ms, software will
Time(ms)
reset when timeout.
If checked: Hardware watchdog
Hardware Watchdog enabled.
Check box
Enable (If this icon is greyed out, the specified VCU has
no hardware watchdog built in)
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4.11.6 Software Reset

Folder: EcoCoder Blocks/System Management Blocks

Description:

.
"4 Sink Block Parameters: Software Reset u
g Subsvstem (mask) (link)
£ Software Reset
Software Reset
N Parameters
Software Reset Select Trigger Type [rising -
[ (014 I [ Cancel ] [ Help l Apply

This block is used for triggering VCU software reset. If this block is called, the VCU software
will be reset immediately.
Block Parameters
Parameter Field Value Comments/Description
Block trigger signal type

Select Trigger Type Drop-down list
selection.
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4.11.7 Read System Free Counter

Folder: EcoCoder Blocks/System Management Blocks

Description:

r -
*k Source Block Parameters: Read System Free Counter ﬁ
Subsystem (mask) (link)

Read System Free Counter |»| | Read System Free Counter

Read System Free Counter

[ [0):8 ]l Cancel ” Help Apply

By calling the block, VCU main controller 32-bit free-running counter value will be read.
The value can be used to calculate time interval between certain events or to generate

random numbers, etc.
Block Output:

System free counter value.

4.11.8 Power Control Output

Folder: EcoCoder Blocks/System Management Blocks

Description:

& Sink Block Parameters: Power Control Qutput ﬁ
Power Control Qutput (mask) (link)

Parameters

. -
Power Channel:PWRSY2 Power Control Channel

Power Control Cutput PWR5V3

OK ' PwR5V4

\ PWR5V5
PWR12V_DRVP
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Block Parameters
Parameter Field Value Comments/Description
Power Control Channel Drop-down list Power channel selection.
1: turning on power for
corresponding channel.
input Boolean

0: turning off power for

corresponding channel.

4.11.9 Service Software Watchdog

Folder: EcoCoder Blocks/System Management Blocks
Description:

Software watchdog is used for resetting VCU software if the watchdog internal counter

times out.

To enable this block, simply drag this block into your application software and schedule it
as a low priority task using task scheduler. Every time this block being triggered by task
scheduler will be taken as ‘feed dog’. As a result, the scheduling period should be less than
software watchdog timeout threshold.

Service Software Watchdog

Service Software Watchdog
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4.12 CCP

This block set includes CCP related implementations.

4.12.1 Fixed CCP Slave Definition

Folder: EcoCoder Blocks/CCP

Description:

CCP Type: Configurable
Enable CCP: on
CAN Channel:CAN_C
Station Address(Intel): 0x112
CRO ID: 0x100
DTO ID: 0x101
DAQID: [hex2dec(101") hex2dec(101') hex2dec(101') hex2dec(102")]
DAQ First PID: [hex2dec('0") hex2dec(3C') hex2dec(78') hex2dec(0")]
DTO Length: [hex2dec('0") hex2dec(20') hex2dec('30") hex2dec('30")]
DAQ Period(ms): [5 20 100 0]

-

(" Block Parameters: Fixed CCP Slave Definiton

CCP21 Slave Definiton (mask) (link)

Parameters

»

CCP Type [Conﬁgurable

CCP Enable

CAN Channel [CAN_C

Station Address(Intel)
hex2dec('0112")

Command Receive Object(CRO) ID
hex2dec('100")

{1l

Data Transmit Object(DTO) ID

Fixed CCP Slave Definiton hex2dec('101")

Data Acquisition (DAQ) ID

‘hex2dec('101") hex2dec('101") hex2dec('101") hex2dec('102")]
Data Acquisition (DAQ) First PID

[hex2dec('0") hex2dec('3C") hex2dec('78") hex2dec('0")]

Data Acquisition (DAQ) Length

[hex2dec('0") hex2dec('20") hex2dec('30') hex2dec('30")]

Data Acquisition (DAQ) Period(ms) —
[5 20 100 0] >

i OK H Cancel H Help H Apply

This block is used for setting up CCP related slave station definitions

Block Parameters
Parameter Field Value Comments/Description
Simple:
Under this option, the only
CCP Type Drop-down list

configurable parameter in this block is

CAN channel. After building, users will
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CCP Enable Check box
CAN Channel Drop-down list
Station Address(Intel) Numeric

Command Receive
Numeric
Object(CRO) ID

Data Transmit Object(DTO)
Numeric
ID

Data Acquisition (DAQ) ID  Numeric
Data Acquisition (DAQ) PID Numeric
Data Acquisition (DAQ)

Numeric
Length
Data Acquisition (DAQ)

Numeric
Period(ms)

get A2L, CAL and Mot (or Hex) file. To
use EcoCAL, both A2L and CAL files
need to be loaded.

Configurable:

Under this option, after building, users
will get A2L and Mot (or Hex) file. To
use EcoCAL, A2L and Mot (or Hex) files
are needed.

CCP enable

Specify CAN channel for CCP

CCP Station Address

Specify Command Receive Object
(CRO) ID (Master->Slave)

Data Transmit Object (DTO) ID (Slave
-> Master)

CCP DAQID

The first PID in the DAQ list.

DAQ list length

CCP DAQ period

4.12.2 CCP/CAL Seed&Key Security Definition

This block is used to add authentication for VCU program change or calibration, the

encryption algorithm of which can be customized. It also generates DLL file based on

the user-provided seeds.
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& SeedKeyInputTxt = X

Enable Custom Algorithm
boolean_T EcoCoder_Seed2Key(uint8_T *Seed,uint16_T SizeSeed,uint8_T *Key,
uint16_T MaxSizeKey,uint16_T *SizeKey)
uint8_T i=0; g
for(i=0;i<MaxSizeKey;i++)

o ,
CCP CAL Seed&Key Security Definiton | evti=Seedlils

*SizeKey=MaxSizeKey;
return 1;

CCP CAL Seed&Key Security Definiton

[ ok | [ CcCancel |

4.12.3 CCP DAQ Seed&Key Security Definition

This block is used to add authentication to the data measurement and calibration, the

algorithm of which can be customized. It also generates DLL file based on the seeds.

4 SeedKeylnputTxt = [ 2] |-

Enable Custom Algorithm
boolean_T EcoCoder_Seed2Key(uint8_T *Seed,uint16_T SizeSeed,uint8_T *K
uint16 T MaxSizeKev.uint16 T *SizeKev)
uint8_T i=0; ol
CCP DAQ Seed&Key Security Definiton for(i=0;i<MaxSizeKey;i++)

CCP DAQ Seed&Key Security Definiton Keyli]=Seed[i]*3,

*SizeKey=MaxSizeKey;
return 1;

-

[ ok | [ cCancel |

4.12.4 CCP PGM Seed&Key Security Definition

This block is used to add authentication to the data flash, the algorithm of which can
be customized. It also generates DLL file according to the seeds. The DLL file name is
the name of MOT file plus"_PGM".
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4. SeedKeyInputTxt

=<

CCP PGM Seed&Key Security Definiton

CCP PGM Seed&Key Security Definiton

Enable Custom Algorithm

boolean_T EcoCoder_Seed2Key(uint8_T *Seed,uint16_T SizeSeed,uint8_T *Key,
uint16 T MaxSizeKev.uint16 T *SizeKev)

uintd_T =0,
for(i=0;i<MaxSizeKey;i++)
{

Key[i]=5Seed[i]+3;

*SizeKey=MaxSizeKey;
return 1;

-

-~

[

oK

]

[

Cancel |

4.12.5 CCP Get Seed Trigger

This is getting seed task trigger block. It is valid when the CCP Type of the Fixed CCP

Slave Definition block is chosen “Configurable”. Please refer to the CCP Generate Seed

Demo block for details.

CCP Get Seed Trigger f()

CCP Get Seed Trigger

4.12.6 CCP Set Seed

This is setting seed block. It is valid when the CCP Type of the Fixed CCP Slave Definition

block is chosen “Configurable”. Please refer to the CCP Generate Seed Demo block for

details.

#

Mseed  CCP Set Seed

CCP Set Seed
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4.12.7 CCP Generate Seed Demo

This is a demo block for generating seeds. It is valid when the CCP Type of the Fixed CCP
Slave Definition block is chosen to be “Configurable”. This module is implemented using
the CCP Get Seed Trigger and CCP Set Seed blocks, it can be used as a demonstration
Seed&Key function.

CCP Generate Seed Demo

CCP Generate Seed Demo

4.13 Programming Blocks

4.13.1 Online Programming Definition

Folder: EcoCoder Blocks/CCP

Description:

r N
*& Block Parameters: Online Programming Definitionl E&
EcoFlash Onlane Programming Definition (nask) (link)

Parameters
CAN Charnel CAN_4 -
v bl

CAN_A:on Asgble

Station Addressintel y0x235 Station Address(Intel)
CROID(11-bit}0x100 x2dec(’ 235°
DTOID(11-bity0x101

Comnand Receive Object (CRO) ID{11-bat)

b e—————————————————— hex2dec(’ 100" )

Online Programming Defintion1

Data Transmit Object (DTO) ID(11-bit)
hex2dec (' 101")

| QK l- Cancel ] [ Help

This block is used for the online programming parameter definition. Note that this block
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can only work with some specific VCU models. If the VCU that the user is working on does

not support this function, there will be a pop-up notice when using this block.

Users can use more than 1 of these blocks in their Simulink model to make multiple CAN

channels support online programming function.

Block Parameters:
Parameter Field Value Comments/Description

Online programming CAN channel

Select CAN Channel Drop-down list }
selection.
If checked: programming will
Enable KeyCycle Program Check box require key cycle to start
programming.
) If checked: VCU programming will
Enable Online Program Check box )
not require a key cycle.
) This value cannot be changed for
Station Address (Intel) Greyed out
now.
Specify Command Receive Object
Command Receive Object _ (CRO) ID (Master->Slave)
) Alpha-numeric text
(CRO) ID (11-bit) It is recommended to remain as
default.
Data Transmit Object (DTO) ID
Data Transmit Object . (Slave -> Master)
) Alpha-numeric text
(DTO) ID (11-bit) It is recommended to remain as

default.

Note: if you have more than 1 VCU on one CAN bus and you want to flash one of them,
you need to change the CRO and DTO both in this block and in EcoFlash to make them the

same, like shown below.
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Block Parameters: Online Programming Definition *
EcoFlash Online Programming Definition (mask) (link)

Parameters

CAN Channel CAN_C =k

Enable KeyCyle Program

Bl vyt Priaaron [] Enable Online Program
Statin Akl R O35
st B -
CRO 15 11-bil} et 0 Station Address(Intel)
DTO 1D 11-bit):0x101

{'235")
Orline Programming Defrition hex2dec('235)

T

Command Receive Object(CRO) ID(11-bit)

[hex2dec('77") IE T
Data Transmit Object(DTO) ID(11-bit) |-
[hex2dec('78") [

OK Cancel Help Apply

Flash
lash

Open File

CAN Settings

Device Type |Kvaser -

Device mdex|o ] | |How to ftash the S19/Mot/Hex fle?

Step 1: Power on VCII
Channel No. |1 - Step 2: (@ CAN Options

hardware
5 =
Band Rate  |500kbs - 0

© ALM & ECU Step 3-L

I~ BuldChiSum Step 4: P

Step 5:Q DTO ID(Hex): 78

CRO ID(Hex): |77

~OpenDevice —————
Open Device | Close Device |

| [oe] [e=]

4.13.2 Programming Seed&Key Definition

The SeedKey function prevents unknown mot/hex files from being flashed to the VCU. The
customer can use this block to define their own “password”. The DLL file and the MOT file
will be generated at the same time when the building and compilation process is finished.
The DLL file can be loaded in EcoFlash to authenticate the flashing process. Without this
DLL file you generate, the data on VCU cannot be erased via EcoFlash. Please refer to the
EcoFlash manual for more details.

This block can define and modify the flashing key. If the parameters keep unchanged, the
default parameters will be used for flashing (0x12-0x34-0x56-0x78-0x9A-0xBC). If changed,
the new parameters in the module will be used for generating the DLL file.

Copyright ECOTRONS LLC WWW.ecotrons.com Page 117


http://www.ecotrons.com/

EC”TRON EcoCoder Manual

4| SeedKeylnputTxt E‘E‘ﬂ

["]Enable Custom Algorithm
Parameter 1
hex2dec('12")

Parameter 2

hex2dec('34")

KeyWord:0x12-0x34-0x56-0x78-0x9A-0xBC Parameter 3
hex2dec('56")

Parameter 4
Programming SeedKey Definition hex2dec('78")

Parameter 5
hex2dec("9A")

Parameter 6
hex2dec('BC")

l OK l l Cancel l

4| SeedKeyInputTxt E@ﬂ
Enable Custom Algorithm
boolean_T EcoCoder_Seed2Key(uint8_T *Seed,uint16_T SizeSeed,uint8_T *Key,
uint16_T MaxSizeKey,uint16_T *SizeKey)
r
uintd_T i1=0; o
for(i=0;i<MaxSizeKey;i++)
Key[i]=2;
}
*SizeKey=MaxSizeKey;
return 1;
¥
OK ] [ Cancel
Parameters:

Copyright ECOTRONS LLC WWW.ecotrons.com Page 118


http://www.ecotrons.com/

EC”TRON EcoCoder Manual

1. Enable Custom Algorithm: Enable the user-defined algorithm. If enabled, you can use a
piece of C code to define key algorithm. If not, the key will be defined by setting the

parameters.
2. Parameterl - Parameter6: Key flash setting, 6-byte key.

After automatically compiling and generating code, system will generate DLL file for key
flash. EcoFlash will load the DLL file to match the key, if successfully matched, the flash is
authenticated. Please refer the EcoFlash manual for details.

|Z| T_EV2106B01_Program_1.a2|

|Z| T_EV2106B01_Program_l.cal

|7 T EV2106B01 Program_l.mot
|%| T_EV2106B01_Program_1_PG.dll

4.13.3 Entry UDS Programming

Enter the UDS programming mode by this block, which enables controller to update

the program through the UDS protocol.

Bleck Parameters: Entry UDS Prograrmming >
.. Entry UDS Programming (mask) (link)
£
Trigger Type:rising Parameters
Trigger type |rising

Entry UDS Programming falling

either
function-call

Parameter Field Value Comments/Description

Select trigger type Drop-down list Trigger type selection.
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4.14 Sensors Blocks

4.14.1 Read Gyro Hex Value

Note that this block can only work with some specific VCU models. If the VCU that the
user is working on does not support this function, there will be a pop-up notice when

using this block.

The module reads the Hex values of the angular acceleration of the three axes of the

gyroscope and outputs the raw data in uint16.

Raw data need to be multiplied by a slope of 0.05 and an accounted for an offset of -
819.15 to give the acceleration physical value in deg / sec.

4 Source Block Parameters: Read Gyro Hex Value @

X(Ulnt'le) Subsystem (mask) (link)

Read:Gyro1 Y(uint16)[»|| Farancters

Z(umt16) »| | inalog input charnel: |Gyral -
Read Gyro Hex Value Gyro2 q

[0]4 ][ Cancel ][ Help ] Apply

4

4.14.2 Read Gyro Phy Value

Note that this block can only work with some specific VCU models. If the VCU that the
user is working on does not support this function, there will be a pop-up notice when

using this block.

The module reads the angular acceleration of the three axes of the gyroscope and the

output is physical value in deg / sec, data type is single.

"k Source Block Parameters: Read Gyro Phy Value @

Subsyst (mask) (link)
X(deg/sec)|y ubsysten (mas i

Read:Gyro1 Y(deg/sec)(»|| FParameters
Z(degf’sec) ¥ | inalog input charmel: [Gyrol -

Read Gyro Phy Value

08 ][ Cancel ][ Help Applyw
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4.15 Advanced Data Blocks

OTP One-Time Programmable memory

4,15.1 Read OTP

Read OTP data
Start Position Offset(Byte):0
Data Length(Byte):30 st
Read OTP
"4 Source Block Parameters: RBEE OTP M

Read OTF imask) (link)

Parameterz

Start Position Offset (Byte)

1
N Data Length(Bytel
30
I E | [ Cancel ] [ Help bdpply
h L =l W s m m
Block Parameters:
Parameter Field Value Comments/Description
Start Position Offset (Byte) Numeric Start address offset value

Data length (the number of

Data Length (Byte) Numeric
bytes the data takes)

Block Outputs:
data: The data read from OTP area.

st: Data reading status, 0 stands for data reading successfully.
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4.15.2 Read OTP (Input port)

Read OTP data
offset(byte) pata Length(Byte):30 <
Read OTP(Input port)

r:‘h Function Block Parameters: Read OTP{Input port) u1

Fead OTP (mask) (link)

Parameterz

|| Data Length(Byte)
30 i

I F ” Cancel H Help dpply

Block Parameters:
Parameter Field Value Comments/Description

The number of bytes that

Data Length (Byte) Numeric )
the data takes in OTP area.

Block Input:

Offset (byte): the start position offset.

Block Output:

data: The data that has been read from OTP area.

st: Data reading status, 0 stands for data reading successfully.
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4.15.3 Write OTP

\ V4

£

Write OTP
Jdata  Start Position Offset(Byte):.0"8 st P
Data Length(Byte):30

Write OTP

*& Function Block Parameters: Write OTP

Write OTP (mask) (link)

Parametera

Start Pozition Offzet (BBvtes)

Select Trigzer Twpe [rising

" Data Length(Byte)
30

I OE ” Cancel H Help Apply

Block Parameters:

Parameter Field Value

Start Position Offset (8Bytes) Numeric
Select Trigger Type Drop-down list
Data Length (Byte) Numeric

Data (Block input)

Comments/Description

Start address offset, the
unit is 8 bytes.

Trigger type selection.

The length of the data to be
written.

The data to be written in
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OTP area.

Data write status, O stands

for writing successful; Non-

st (Block output) boolean o
0 value stands for writing
unsuccessful.

4.15.4 Write OTP (Input port)

LV
£

Y of fset(8Bytes) _

Write OTP st
Data Length(Byte).30
) data
JL

Write OTP(Input port)

i ™
"4 Function Block Parameters: Write OTP(Input port) u
Write OTP (mask) (link}

Parameterz

Select Trigger Twvpe [rising -

Data Length(Bvte)
30 ]

[ QK ][ Cancel H Help Lpplsy

Block Parameters:

Parameter Field Value Comments/Description
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Block Input: _ OTP writing start address

Numeric .
Start Position Offset (8Bytes) offset, the unit is 8 bytes.
Select Trigger Type Drop-down list Block trigger type selection.
Data Length (Byte) Numeric The data length in byte.
Block Input:

Data input

data

Data write status, O stands

Block Output: for writing successful; Non-
boolean -
st 0 value stands for writing
unsuccessful.

4.15.5 Read Data by Address

This block enables users to have access to memory by address.

Read Data By Address
Stant Addresshex2dec('00018100") data
Data Length(Byte):1

Read Data By Address
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[— - -_—— — N
*& Source Block Parameters: Read Data By Address g
Fead Data By fAddress (mask) (link)
Parameterz
Start Addreszs=: "
hexfdec{” 000151007 )
I
§| Data Length(Byte) U
I |
i QE ] [ Cancel ] [ Help bdpply i
Block Parameters
Parameter Field Value Comments/Description
Start address Numeric Start address
Data Length (Byte) Numeric Data length
Block Output:
Data output
Data

4.15.6 Read Data by Address (Input port)

This block is the same as the “Read Data by Address” block, except for the method of
specifying the address is changed. For this block, the address is specified by block input
signal.

Read Data By Address
Data Length(Byte):1

Read Data By Address(Input port)
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| "4 Function Block Parameters: Read Data By Address(Input port) g'
Eead Data By Address imask) (link)

Parameters

Data Length(Byte)

|
I 0K I [ Cancel ] [ Help ] | bppls |
Block Parameters
Parameter Field Value Comments/Description
Start address(input) Numeric Start address
Data Length(Byte) Numeric Data read length
Block Output:
Data output
data

4.15.7 Read String Value

This block can translate strings to corresponding ASCIl numeric arrays.

i’j Source Block Parameters: Read String Value E
Read String Value (mask) (link)

String:EcoCoderVCU data [» Parameters
String Input:

Read String Value

'EcoCoderVVCU'

Block Parameters

Parameter Field Comments/Description
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String Input String The string to be parsed

Block Output: _ The numeric arrays of the
Numeric .

Data string ASCII.

4.15.8 EEPROM Emulation Definition

ij Block Parameters: EEPROM Emulation Definition u
EEPROM Emulation Definition (mask) (link)
EEPROM Emulation Definition

EEPROM Emulation Definition Parameters
Enable Record Cache:off
Record Cache Size(Record)2 ["J Enable Record Cache

Record Cache Size(Record)

EEPROM Emulation Definition 2

[ OK H Cancel H Help ] Apply

Parameter Field Value Comments/Description

Enable logging of information, non-self-
Enable Record Cache Check box

recording.

Record Cache Size (Record) ' Numeric The number of the cached record message.

4.15.9 Clear ALL EEPROM Emulation Record

ij Function Block Parameters: Clear All EEPROM Emulation Reco... M
Clear All EEPROM Emulation Record (mask) (link)

N

£ Select Trigger Type Irising ']
ClearAll EEPROM Emulation Recordst |»

Clear All EEPROM Emulation Record

Clear All EEPROM Emulation Record

I OK H Cancel H Help Apply
e ——————————————————————————
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Parameter Field Value

Select Trigger Type

Block Output:
Numeric
st

Drop-down list

Comments/Description

Trigger type selection

Output state, refer to Appendix Table 1.

4.15.10 Clear One EEPROM Emulation Record

NG

i’_il Function Block Parameters: Clear One EEPROM Emulation Rec...u
Clear One EEPROM Emulation Record (mask) (link)

AL

£
3]id Clear One EEPROM Emulation Record st |»

Select Trigger Type Irising ']
Clear One EEPROM Emulation Record

Clear One EEPROM Emulation Record

I OK H Cancel H Help H Apply |
e ————————————————————————

Parameter Field Value Comments/Description
Select Trigger Type Drop-down list Start address
Block Input:
Record id
id
Block Output: _ Output state, refer to
Numeric .
st Appendix Table 1

4.15.11 Read EEPROM Emulation Record

i’_il Function Block Parameters: Read EEPROM Emulation Record g
Read EEPROM Emulation Record (mask) (link)

Read EEPROM Emulation Record
Data Length(Byte):1

Read EEPROM Emulation Record

Read EEPROM Emulation Record
Data Length(Byte)

data

I OK H Cancel H Help H Apply
e ——————————————————————
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Parameter Field Value Comments/Description
Data Length (Byte) Numeric Data length in byte
1. Theid of records to be read
Block Input:
2. The type of records to be
1. id read, which inherits the data
2. type type of the previous block
Block Output: 1. Read Data
1. data 2. Output state, refer to
2. st Appendix Table 1

4.15.12 Write EEPROM Emulation Record

rﬁl Function Block Parameters: Write EEPROM Emulation Record M
\_‘F/ Write EEPROM Emulation Record (mask) (link)
oid Write EEPROM Emulation Record
s iype Wiite EEPROM Emulation Record |, Select Trigger Type ising ')
yp Data Length(Byte):1 Data Length(Byte):
1
) data
O
Write EEPROM Emulation Record [ ok [ Cancel || Help || Apply

Parameter Field Value Comments/Description
Select Trigger Type Drop-down Trigger type selection
Data Length Numeric Data length
Block Input: 1. Id of records to be written
1. id 2. Type of records to be
2. type written
3. data 3. Data written
Block Output: Numeric Output state, refer to Appendix
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. .
4.15.13 Read Signals from EEPROM Emulation Record
Block Parameters: Read Signals From EEPROM Emulation Record X
* Read Signals From EEPROM Emulation Record (mask) (link)
EEPROM V2.8.5
Bodlean | parameters
Type Name : AllTypes  Type Value: 0x00000011 Length : 27(bytes) e [] Select M Flie
order| Signal|Units| Start|Length| Data|  Byte|Factor|Offset| Multiplex| Multiplex RecordTypeDefDemo_V1
1 name| | (1sB)| (bit)| type| order| 1 value 08
- - - - - - - - B Select Type AllBaseTypes
Mrecors 0 1 Boolean | 0 9 u16p | [] show Signal Names
2 uos 8l
3 108 16 116b | 4 Enable Custom Variable Name Rules
4 u1e 24

|

|

|
116 |
|
|
|

$33dadadda

intel|
2
in
in
n
n
n
n

Signal Prefix

132p | Function packaging Parameterless

Floata2

Parameter Field

Select M file

Select Type

Show Signal Names

Value

Check box

Drop-down list

Check box

Cancel Help Apply

Comments/Description

Add M file to MATLAB path, specify the
M file name, then click “OK” and
“APPLY”, finally double-click the module
again to select the Message.

Record type selection

if enabled: the name of the signal will be

displayed on the output signal line.

User-defined variable prefix on the

Signal Prefix ) ]
signal line.
Block Input:
The record ID to be read and parsed
Record ID
Output state, refer Appendix Table 1
Block Output: Note: The value of the signal after
st parsing record is the actual physical
value
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4.15.14 Write Signals to EEPROM Emulation Record

%% EEPROM V285
Record 1D Block Parameters: Write Signals to EEPROM Emulation Record X
L AT : 0x00000011 227
soeay¥PeName : AllTypes  Type Value: 0x00000011  Length : Z7(bytes) Write Signals to EEPROM Emulation Record (mask) (link)
Order| Signal|Units| Start|Length| Datal]  Byte|Factor|Offset| Multiplex| Multiplex
e ! name | | (1SB)| (bit)| typel  order| | I type| value éarameteﬁ
Select M Flie
08
1 Boolean| 1 ol 1 intel]| 1 o1 Standard| o
u1e 2 uvog| I 8l 8 intel| 1 01 Standard| 0 “ [ e e U
3 1081 I 161 8 intell 1 01 Standard| 0 Select Type |AllBaseTypes
6 4 161 | 241 16l unsignedl intel| 1 0  Standard| 0
5 1161 I 401 16 signed| intel| 1 (] Standard | ] Function packaging Parameterless
iz 6 vzl 1 561 321 unsignedl  intell 1 01 Standard| )
132) 1 88| 32 signed| intel| 1 ] Standard| o
132 8 Float32| | 1201 32| float32| intel| 1 [} Standard| o Cancel Help Apply
Float32
te Signals to EEPROM Emulation Record
. . e
Parameter Field Value Comments/Description

Add M file to MATLAB path, (users can
change the default M file name) then

Select M file Check box click “OK” and “APPLY”, finally double-
click the module again to select the
Message.

Select Type Drop-down list Record type selection

1. Write record enable control, it is

Block Input:
recommended to control by edge

1. Enable
2. Record ID 2.

triggering signal.

The record ID to be written

Block Output:
Output state, refer Appendix Table 1
st
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4.15.15 Program First Run Flag

i’_il Source Block Parameters: Program First Run Flag u

Program First Run Flag (mask) (link)
Clear the flag when the Store All NVM Data block is triggered.

Program First Run Flag fig|»

AL

Program First Run Flag [ ok [ cancel |[ help || Apply |

S ——————————————————

Parameter Field Value Comments/Description

Outputs the flag value, 1 stands for the
first run of the program. The flag
Boolean becomes 0 when the Store ALL NVM

Data module is used and triggered

Block Output:
Flg

successfully.

4.16 Application Base Blocks

4.16.1 Rising Edge

This module is used to judge whether there is a rising edge trigger or not.

i’_il Function Block Parameters: Rising Edge u

Rising Edge (mask)

A > Rising Edge
P | Initial Condition is true

I OK H Cancel H Help H Apply |

Parameter Field Value Comments/Description

Initial Condition is true  Check box This is an initialize configuration option.
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If checked, the default initialization value
is 1.

4.16.2 Falling Edge

This module is used to judge whether there is a falling edge trigger or not.

rii] Function Block Parameters: Falling Edge u
Falling Edge (mask)
Falling Edge

[ Initial Condition is true

Falling Edge
OK I ’ Cancel l ’ Help Apply
Parameter Field Value Comments/Description
This is an initialize configuration option.
Initial Condition is true = Check box If checked, the default initialization value

is 1.

4.16.3 Online Programming by SoftReset

This module is suitable for controllers that support the CCP protocol update procedure,
with a CRO ID of 0x100, a DTO ID of 0x101, and a station address of 0x3502.
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i’_il Block Parameters: Online Programming By SoftReset u

Online Programming By SoftReset (mask) (link)

Online Programming By SoftReset

Online Programming By SoftReset Parameters

CAN Channel:CAN_C
Select CAN Channel

Online Programming By SoftReset CAN_C 'l

| ok || cancel || Help | Apply |

Parameter Field Value Comments/Description

Select CAN Channel Drop-down list CAN channel selection

4.16.4 Online Programming by Entry UDS Programming

This module is suitable for controllers that support the CCP protocol update procedure,
with a CRO ID of 0x100, a DTO ID of 0x101, and a station address of 0x3502.

i’_il Block Parameters: Online Programming By Entry UDS Progra... M
Online Programming By Entry UDS Programming (mask)

Online Programming By Entry UDS Programming

Online Programming By Entry UDS Programming SR EER
CAN Channel:CAN_C Select CAN Channel

Online Programming By Entry UDS Programming CAN_C 'l

I OK ” Cancel H Help H Apply |
e —————————————————————

Parameter Field Value Comments/Description

Select CAN Channel Drop-down list CAN channel selection

Copyright ECOTRONS LLC Www.ecotrons.com Page 135


http://www.ecotrons.com/

ECOTRON

EcoCoder Manual

4.17 Model Reference

Model reference in Matlab Simulink:

- R e e —— - -

I:Iﬁ

A

n
b 1y Inl Tt
Atomic Subsystem CodeReuseSubsystem 1gur: Enable En |I an
: m Subsystem
X
For Each For Iterator Function-Cal Function—Call Function-Call Function-Cal
Subsystem Subsystem Feedb uk | Illl\ Generator Split uI tem
iflal 0 [¥] Mode] Nume
Nut _ ; 4 it F Infus. signal gy @ @ futBus. signall
I If .'n'l::\l In Bus Element Inl Nodel Out Bus Element
Subsystem
X1 Subsysten " b
Exanples : dofault
Outl || lll |I e Subsystem Examples Switch Case vitch Case Action
stem Subsystenm
Nosic 1 Subsysten Int
i o1 b
1w
Trigger geT |r| Unit System Co ||I guration Variant Model Variant Subsystem While Iterator
stem uI tem

The ‘Model’ block in Simulink library ‘Ports & Subsystems’ could be used to include a sub-

model in a parent model. The blocks included in the ‘Model’ block are regarded as

referenced models, and the model that includes the referenced models is named Parent

Model. The referenced model can be used as an independent model to run simulation

independently; it can also be used as the model reference and take part in the simulation

in the parent model.

For more information about the Model Reference, please refer to:

https://www.mathworks.com/help/simulink/model-reference.html

Add the Simulink block ‘Model’ to the current Simulink model, and double click, the user

will be able to add the referenced model in the popup window Block Parameters.
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Block Parameters: 01 process input signals &J

Model Reference

Reference the specified model.

Browse. . . Open Model

Simulation mode: |Normal ']

Model events simulation:

[ Show model initialize port

w model periodic event ports

<£{ Enable variants

Q [ ok ][ cancel |[ Heip |

%

After the referenced model is successfully added, the inputs and outputs of the referenced
model will appear on both sides of the ‘Model’ block. The user can connect the inputs and

outputs on the ‘Model’ block to the parent model.

actr
sens ssme.
vt <esmcDedc_figEn> esmecDedc_figEn
<siginEsmBatt_volt>
03 alacirical supply mansgement
pwrtm
vehDrv
<siginDr/Pedace_pet= iginDrvPedace pet  <vehDrv_trqReg> —#vehDrv_rqReq
purimTme_trqCme
02 vehicle motion request
_socs » coran |l sqginBms_soc
<pwrirmBmscPack_figConnReg> pwrimBmscPack_figConnReq
<siginTm_rotspd> convert iginTm_rotspd
01 process input signals 04 pawertrain control
thrmi
<thrmiFan_figCoolLoSpdEn> thrmiFan_filgCoolLoSpdEn
05 thermal management

06 process output signals

4.17.1 Configurations for Parent Models and Referenced Models

When building Simulink models with EcoCoder, the configurations of the referenced
model(s) and the parent model must be kept the same, otherwise there will be errors
during the code generation or simulation and the ongoing process will stop due to the
error. There are two methods to keep the same configuration for referenced model(s) and

parent model:

1. Use ‘Configuration Reference’

Or
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2. Copy the configuration of the parent model to the referenced model(s)

4.17.2 Configuration Reference

In order to keep the same configuration for parent model and referenced model(s), the
user can use ‘Configuration Reference’ function. In Model Explorer, by clicking ‘Convert
Configuration Reference’, the configuration of the parent model will be converted to
configuration reference.

- - -
[&] Model Explorer - .- - — PR . = B
File Edit WView Tools Add Help
B3 TE -~ 4 58
Search: by Name ¥ Name: G, search
Model Hierarchy B | = contents of: ot v2/Confimration (only) : Configuration Parameters: Demo Ref V2/Confisuration (Active)
Column View: Show Details 10 object(s) = Model Configuration -
Name BlockType !
& solver
Open Ctrl+1 3
ut
Col =
e Configuration Name'Confisy
Paste Ctrl+v Associated Model : liemo -
Activate
Rename... Name:  Configuration
) Descrint ion:
Find Referenced Variables
Export..
I Convert to Configuration Reference... I fl
Properties..
i
)
4 m | 3 Contents Search Results B
Convert to Configuration Reference from the Active Configuration of the Model
=

Then right click ‘Reference’, select ‘Propagates to Referenced Models’ in the menu to apply

the configuration in the referenced model(s).
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T e——— =l

File Edit View Tools Add Help

&

Search: by Name v | Name: @L‘ Search

Model Hierarchy

@ E E Contents of: = Ref_V2/Reference (only) ? Configuration Parameters: Demo Ref V2/Reference (Active)

Column View: [Rlock Data Types v | Show Details 0 object(s) ‘va

Nam¢ BlockType OutDataTypeSt: OutMir OutMa: LockScale DataType Mir May Ad

Configuration Reference

C ence allows multiple models to use the same
externally stored configuration set.

orkspace In a data dictionary or the base workspace, a configuration reference
@ Son can be used to select the confisuration for multiple models without

. modifying the models.
\: Re ce (Active)
4 Coder Dictiof Open Ctrl+1 Referenced Configuration
m Veri
b EJ NV Deme B Copy Location: Base Workspace
Paste Ctri+V. Description:
Activate
‘ Rename...
Find Referenced Variables
[ I Propagate to Referenced Models... I
I Properties...

| | ’
<] i ] » Contents Search Results |

Propagate the Configuration Reference of the Model to its Referenced Models.
¢ = —

Configuration Reference Propagation to Referenced Models u

Description

Propagate configuration reference ( Reference ) of top model { Demo Ref V2 ) to each selected referenced model.

The current configuration sets will be saved and can be restored after propagation.
Propagation report
Click the Propagate button to propagate the configuration reference.

Total: 6 [¥] Converted: 0 Restored: O Skipped: 0 Failed: 0 Search model name. ..

|
¥ Model (6/6) Status Message Undo/Redo

actr Initial

esme Initial

pwrtrn Initial

sens Initial

thrml Initial

vehDrv Initial

Pause(s) | [Restore Al [ tetp J[ ok ]

After the conversion of the configuration file, please save the configuration file in the
Matlab Workspace, the default name is ‘configuration’.

Please remember to load the saved configuration file to Matlab Workspace before
opening the parent model.
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For more information about Configuration Reference, please refer to:

https://www.mathworks.com/help/simulink/ug/more-about-configuration-

references.html?#responsive offcanvas

4.17.3 Copy Parent Model Configuration File to Referenced Model

In Model Explorer, the configuration file for different models could by copied by right
clicking the file. In this case, the user can also copy the configuration file of the parent
model to the referenced model(s) and activate the configuration file in the referenced
model by right clicking the configuration.

4.17.4 EcoCoder Blocks in Model Reference

All blocks in the EcoCoder have been updated to be compatible with Model Reference.
But in order to keep the generated code with good normative and readability, users need
to pay special attention to some of the EcoCoder blocks. Specifically, all EcoCoder blocks
with blue edges could be used in both parent model and referenced model(s); while the
EcoCoder blocks with red edges will only be valid in the parent model (They can be used

in the referenced models to pass the simulation, but will not be generated in the C code)

ADC

All the blocks in ADC can be used and will be valid in both parent model and referenced

model(s).
Advanced Data Blocks

All the blocks in Advanced Data Blocks can be used in both parent model and referenced

model(s).

However, for the EEPROM Emulation Definition block, only the definition in parent model
is valid, and will be generated into C code. If this block is defined in the referenced

model(s), the definition will not be generated into C code.

Application Base Blocks

Copyright ECOTRONS LLC WWW.ecotrons.com Page 140


http://www.ecotrons.com/
https://www.mathworks.com/help/simulink/ug/more-about-configuration-references.html?#responsive_offcanvas
https://www.mathworks.com/help/simulink/ug/more-about-configuration-references.html?#responsive_offcanvas

EC”TRON EcoCoder Manual

All the blocks in Application Base blocks can be used and will be valid in both parent model

and referenced model(s).
Calibration & Measurement

In Calibration & Measurement, the Calibration Data Check can only be used in in the
parent model, for all other blocks in Calibration & Measurement, they can be used in both
parent model and referenced model(s). If these blocks are defined in the referenced
model(s), the definitions will not be generated into C code.

CAN
All the blocks in CAN can be used in both parent model and referenced model(s).

The CAN channel Definition block and CAN Wake-up Frame Definition block are valid and

will be generated into C code only when they are defined in the parent model.
ccp

In CCP, all blocks can only be used in the parent model and shall not be used in the

referenced model(s).
Diagnostic Blocks

All blocks in Diagnostic Block can be used and will be valid in both parent model and
referenced model(s).

Digital 1/0
All the blocks in Digital I/O can be used in both parent model and referenced model(s).

However, the H-Bridge Definition block, IPWM interrupt Handler Definition block, PWM
Definition block and PWM IO Frequency Range Definition blocks are valid and will be
generated into C code only when they are defined in the parent model. If these blocks are

defined in the referenced model(s), they will not be generated into C code.
Non-Volatile Memory Blocks

In the Non-Volatile Memory Blocks, NVM Definition block can only be used in the parent

model and shall not be used in the referenced model(s).

And Fixed NVM Definition block is valid and will be generated into C code only when it is
defined in the parent model, if Fixed NVM Definition block is defined in the referenced
model(s), it will not be generated into C code (Unlike Non-Volatile Memory block, user can
still keep the Fixed NVM Definition block in the referenced model(s)). The parameters of
the Fixed NVM Definition in all models shall be kept the same.
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All other blocks in Non-Volatile Memory blocks can be used in both parent model and

referenced model(s).

Programming Blocks

All blocks in the Programming Blocks can only be used in the parent model.

scl

All the blocks in SCI can be used in both parent model and referenced model(s).

However, the SCI Definition block is valid and will be generated into C code only when they
are defined in the parent model. If this block is defined in the referenced model(s), it will

not be generated into C code.
System Management Blocks

All the blocks in System Management Blocks can be used in both parent model and

referenced model(s).

However, the ECU Master Chip Wake-up Definition block, Stack Overflow Detection
Definition block and Watchdog Definition block are valid and will be generated into C code
only when they are defined in the parent model. If these blocks are defined in the
referenced model(s), they will not be generated into C code.

Task Scheduler

All the blocks in Task Scheduler can be used and will be valid in both parent model and

referenced model(s).
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Chapter 5 CAN Theory of Ecotrons

5.1 Introduction

Controller Area Network (CAN) nowadays is very widely used on the vehicle control system.

Ecotrons VCUs provide multiple CAN channels (3-5 channels, depending on the specific
VCU model) and enables the VCUs to communicate with multiple electronic control units

on the vehicle.

5.2 CAN Implementation

To use Ecotrons VCUs, the user needs to convert DBC file into .m file and then use the .m
file to define and initialize the CAN communications. The process is intuitive, user-friendly,

and can give users more flexibility for CAN communication implementation.
DBC File

DBC Converter

CAN Pack CAN Unpack

S-Function

CAN Broadcast Protocol Model

Target Language Compiler

CAN Broadcast Protocol C
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5.2.1 Convert DBC to m File

User can convert DBC to .m file automatically using the software EcoCAN that can be
found in EcoCAL. If you want to know more about EcoCAL, please refer to the manual

EcoCAL manual for EV.

& Environment variables
EJE. Network nodes |
-8 BMS
@2 BSWTest
=2 HCU
 2}E Tx Messages
| B HCu_BMS_0 (0x120)
| -3 HCU_COMMAND (0x113)
M Rx Messages
&] &% Mapped Tx Signals

&% MCU

Process:

1. Open the DBC file to be converted in ECoCAN.

[=@ = |

s
i= EcoCAN v142

Organize + New folder =~ i e

=
8 Downloads S Name\ Date modified Type Size
‘| Recent Places

| D EV_Demo.dbc 2017/3/27 13:47 DBC File TKB |

- Libraries
@ Documents
J Music
[&= Pictures
Subversion
B# videos

= Computer
&L Local Disk (C:)
s Local Disk (D3)
s Local Disk () _

File name: EV_Demo.dbc - | DBY(".dbc) ~
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2. After DBC file being loaded, the following window will pop-up.

S
= EcoCAN v1.42 - [ListView]
fio QE_, —
GRS e n
Network Nods
g T_gw odes Mame | dsddress | Camment

......... MCU_STATUS_4
......... MCU_STATUS_5
......... MCU_STATUS_2
--------- MCU_STATUS 3
--------- MCU_STATUS 1

G:Mtoolhout_EcoT oolshSetup ToolshE coCAaM 1. 425EY_Diemo.dbc

3. Click the indicated button and export the DBC file to m file, users can specify the
saving path.

-
= EcoCAN v142 (= @ = |
—
= =
RS en
= titvien N EE=E
[ Network Nodes Nare |Address | Comment ]
HCU 00 = M
= &
BMS  0a .
MCU 040 v Computer » Local Disk(C)) » Demo ~ [ 42 [ search Demo 2|
Organize * N er B - e
_* Favorites o ame - Date modified Type Size
B Desktop |[ | | EV_Demo.m 2017/3/27 13:50 M File 45K8) |
j Downloads
‘£ Recent Places

o4 Libraries
@ Documents
Jﬁ Music
[ Pictures
Subversion

B videos

File name: EV_Demo.m

AN
Save ss type: [mC.m) \ =)

(4 Hide Folders [ sawe "[ Cancel ]

] ‘ DACBCYEY Dema dbe
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5.2.2 EcoCoder CAN Blocks

Please select ‘Read CAN Message’ or ‘Send CAN Message’ if fixed-point tool has not
been installed in Matlab.

4 EcoCoder Blocks Y EMS_AcTr (12 12 uet16Motorof | | see o
ADC Dat
Moration & MaARESMen ¥ EMS_DmdTrg (16:12:uint16:Motofc

I'_—g;mmmm—] Pack Signals To CAN Data Read CAN Message
CCP e S
Diagnostic Blocks = Ndata  CAN_AID(111101
Digital VO
Non-volatile Memory Blocks Read Fixed-Point CAN Message Send CAN Data
sc1 S — - —
Sensors Blocks
System Management Blocks
Task Scheduler Send CAN Message Send Fixed-Point CAN Message

5.2.3 Select m file

This m file can help parse out signals in messages. Users need to save the .m file in the
folder where your model is.

ol kS| w TITM g 'Som'r TO03 provess unis inpacsiqitdis "l' """""""""""""""""""""""""""""""""""""""""
Current Folder @ |[*&lEV Demo ¥ [Pa| ASW Demo »l=los R PriRss——————
Name = EI Source Block Parameters: ecocoder_sfun_read_float u
= | asw_libs o S-Function (mask)
= | canMx_m &
= Ev_Demo_M.m =
k. libs B =] Parameters
W EV_Demo.dbc | ECOEV CANVL0SC Select CAN Channel [CAN_A .
2l asw_m Wikl Channel: CAN_A Read M
3| DTECm i

# | mot_andEcoCAL ini
% EV_Demo.mdl
| MDL_setup.m

ERCRNREMEDC_CC |

IRCANREMSAC_OC|

ruCANAEMSEMS CellLVolt | Select MESEMBMS,HCU,D -

Tk CANAEMSEME_Ce11LVeltHum |
kCANAEMEEME CellHVcls |

Tk CANAEMSEME_Ce 11EVe Ltlum | BMS_HCU_0O

=xCAAEMEEME_S0C| :

rxCANAEMIEME_Sy=Flelul | Show Data Available

TkCANAEMEEME_Md |

TxCRHAEMIEMZ_VCU_0_Eeatbeat | Show Age Count Port

[C] Show Signal Names
Signal Prefix
b ~canaBMS'

Sample Time [Task_Lles ']
Details

[ OK H Cancel H Help I Apply ]
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5.2.4 Select Message

This step will let users pick the specific CAN messages that need to be parsed.

r - = =
E} Source Block Parameters: ecocoder_sfun_|

cadfloat S

read_float

Parameters

Select M Flie
|| Ev_Demo_M

S-Function (mask)

Select CAN Channel |CAN_A

|| Select Messagel
BMS_HCU_0

|| ¥] Show Data A
E Show Age Col

Signal Prefix
'xCANABMS'

| Sample Time E

BMS_HCU_0

HCU_COMMAND
HCU_BMS_0
BMS_HCU_3
BMS_HCU_2
BMS_HCU_1

MCU_STATUS_4
MCU_STATUS_5
MCU_STATUS_2
MCU_STATUS_3
MCU_STATUS_1

[7] Show Signal NELES g SERE

oK || Cancel H

Help ” Apply
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5.2.5 Select Sample Time

| H Source Block Pa L[

S-Function (mask)

Parameters

Select CAN Channel [CAN_A =

|| [¥] Select M Flie
Ev_Demo_M

Select Message [BMS_HCU_0 -

BMS_HCU_0
Show Data Available Port
Show Age Count Port

[C] Show Signal Names
Signal Prefix
'<CANABMS'

Sample Time|| Task_MDef
Task MDef

Task_Inherit
Task_ini

Task_Inherit:

If ‘Task_Inherit’ is selected, the block will be executed every time when the subsystem

that includes this block is executed.
Task_ini:

The block will only be executed during the initialization process when VCU is powered
on.

Task_MDef:

The sample time will be decided according to the interval value in the .m file that is
shown below. (This value comes from DBC file and is editable).
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(-t,

¥Mz=zage Number:1
case ~ HCU_COMMAND'

ECOCATN. HCU_COMMAND = struct;

ECOCAN. HCU_COMMAND .name = °HCU_COMMAND®
ECOCAN. HCU_COMMAND. description = ~HCU_COMMAND ;
ECOCAN. HCU_COMMAND. protocel = “ECOCAN ;
ECOCAN. HCU_COMMAND. id = hex2dec (" 1137):

ECOCAN. HCU_COMMAND. idext = ° STANDARD® ;

ECOCAI. HCU_COMMAND. payload_size =8;

ECOCAN. HCU_COMMAND. interval =-1; |

-1) (0,0.005) [0.005,0.01) [0.01,0.02) [0.02,0.05)

Task_Inherit ~ Task_Hlms Task_H5ms  Task_H10ms Task_L20ms
[0.05,0.1) [0.1,0.2) [0.2,0.5) [0.5,1) [1,10)

Task_L50ms Task_L100ms Task_L200ms Task_L500ms Task_L1000ms
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Chapter 6 Memory Management

6.1 Introduction

When application software gets more complicated and larger, memory management will
become an important aspect of VCU software development.

6.2 Storage device

Ecotrons VCU includes two types of storage device, Flash and RAM.

Flash is the memory which stores basic software, application software, constant,
calibration and NVM variable data, the data in Flash will not be lost after powering off the
VCU. Contents in Flash would be copied to RAM during VCU power-up process. NVM
variable data is recommended to be saved to Flash before VCU power off. Calibration can
be implemented ‘on the fly’, and calibration variable data can be burned back to Flash
manually through EcoCAL, the calibration software developed by Ecotrons.

RAM (Random Access Memory) directly works with CPU by storing software needed data
and code during VCU runtime. Different from Flash, the data in RAM would be lost when

VCU powers down.

6.3 Data Storage

6.3.1 Calibration/Measurement Variable

Please refer to section 4.10.1 to 4.10.4 for definition, initialization, reading and writing

calibration and measurement variables.

The only special part is writing of calibration variable. It is achieved through EcoCAL
‘Program’ or ‘Download’ function. EcoCAL is an advanced calibration tool developed by
Ecotrons. ‘Download’ option can save calibration data to VCU RAM, while ‘Program’
option can write calibration data to VCU flash. ‘Upload’ can help upload the existing
calibration data from VCU flash to PC.
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6.3.2 Non-Volatile Variable

There are two types of non-volatile variables, NVM variables and Fixed NVM variables, for
different application purposes. Please refer to section 4.8.1 to 4.8.9 for definition, reading

and writing non-volatile variables.

Ecotrons non-volatile memory theory is described in Appendix A.
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Chapter 7 Custom Variable Type

There are two ways to define monitoring/calibration/NVM variables. One is to custom
variable type, and the other is to use the definition block in the EcoCoder library.

The method in this chapter eliminates the need for software engineers to load multiple
monitor/calibration/NVM variable blocks during simulation by simply defining the
variables in "Base Workspace" and save them as m files.

EcoObj is a custom data storage definition package. It is an extension of the simulated
signal object and the simulation parameter object. Define custom data objects and classes
by using the ASAP2 standard. It generates the product code and the ASAP2 file (or a2l file).
You can use EcoObj or MATLAB's "Model Explorer" to define types and variables in M files,
the following sections describe the graphical definition method.

7.1 Customize Variable Types

1. Open “Model Explorer”

") Dewalon B - - LA - -
Fle Bt Mew Dipley Obgean  Swdstien  Anhyds  Cade ok Melp

Z-A e ite "L!" < &b g0 eonsl LI Rl TR

Wodal Froaser DeasT

2. Base Workspace > Add > Simulink Numeric Type

@ Model Explorer
File Edit View Toolk Helg
=3 H TLAB variable il
Scarch: by Hame [] simWink Parameter Chl-P i\ -
[z simuli signal orlss
Wodel Hisrarch 5 = B e 1
i A I,j Simulink MumencTyps I o iy
1 simuli — - -
o ¥ Simulink Flog [H  simulink aliasType U] choe 0
1| Base Work I B
= Simulink Bus
Lg]  simulink variart
N @ Caonfiguraticn
il {1
Configuratian Referance B Files\EC
mm Files\EC
Configurahion for Concurrent Executic X
e mm Files\ec
SHOIML...
= uble=
Event Cirl-E
Data Crl =0
[nput Trigges
unction Call Dutput
Aateflow Target curl-T
I
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3. Name the variable and set the properties through the window on the right

= Model Explarer _ - - - =

| Eile Edit iew Tooks Add  Help

EENFELY ELRELD 4 @M ==
Szarel: br Hame w Noms: @J} Ezgreh
Modsl Hisrayehy & B = Contents of: wrkzpare lonlel  Filter Contents |Simalink. HusericTrpe: DY tra Si6
Fi bi Simulink Aoot - . . . = Cats typs =ods: .F'Iil!ﬂ.'DﬂJ.rlt: slops mnd blas scalime = o~
| Base Wonipace Goluen view: |Data Ob. v | Show Dotalli  ichlassc(ad ) .
. e Sienedness: Eigned -
: IjJ e o 2 Bataliee ®ord length: is
[ or_trg 516 I . -
Oims: =)

Data type override: |Iohezit
Iz alias
Code gansraticn cotions |

Tata soope: | Auks *]

Heades £ile:

7.2 Add Variables to Workspace

Add "EcoObj.Signal" or "EcoObj.Parameter" to "Base Workspace" via "Model Explorer" as

shown below.

1. Open “Model Explorer”

#) DomaTon T T e R O — L .

fas u‘h Wew Diwlay Obageam  Bwdation  Anwlyds  Cade Dok delp

R ) ro{Elewr » ©- w0 e 5 @~ b
Bodel Freaser ' DearToxt

2. Base Workspace > Add > Add Custom...
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"= Modd Explorer

- —
File Edit wview Tools m Help
[ .E \MATL AB Varisble Cirl+M 3
Search: br mame L_“J jmulink Parameber CorisP o BL Searen
| link Signal Griss |
Model Hierarc H jmiE BRren:hipa lea  [oniy)
fal pe Show e
- Base workspacs| __ EI o tera
' [ [*3| DemoTest E
tion Reference R Files\ECO"
i fam Files\ECO'
izn far Concurrent Execution
am Files\ECOF
publ e
Ewent Ciri+E
Lata Cirl+D
4+ Input Trigger
Jx Function call Outpun
Rateflow Target Cirl +T
'l

3. Click “Add Custom”, choose “EcoObj.Signal” or “EcoObj.Parameter”.

Model Explorer - Select Object -

Object name(s): Obj

l AUTOSAR-aI

canlib.Parameter
canlib.Signal
SimulinkDemos.Parameter
SimulinkDemos. Signal
ECoderDemos. Amplify
ECoderDemos.Bias Y
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7.3 Customize Calibration Variables

1. Choose “EcoObj.Parameter”, name the variable then click “OK”.
r=_ B
&5 Model Explorer - Select Object m

Objectnamel:sl Demo_trg val At

2. Set the properties through the window on the right. To define calibration variables,

“Calibration(Custom)” must be chosen in “Storage Class”.

] . M = i3
(s, Fearch
= contents of: Dese Worksoace {only) ilber Cori=nis l Eco0bj.Parametei: Deme_tig_val
CoumVew: [Ca@onecs v | SowDetsis Loty e "
Slama Gl CafaType Min Max Dimensions SorRgeChss Complexity Init Deta broes  uintié

uirklé [1 []1 (13 Calibrtion [C.. e Dimerdiors: | [11] Conplesty:
Firimimt [1 Mzdmimn
Linits:

Code generation options

| Strage das! [Calbeamon {Custon)

OEmn stributes

Header file:
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7.4 Customize measurement Variables

1. Choose “EcoObj.Signal”, name the variable then click “OK”".

rE Model Explorer - Select Object m1
Object name(s): | Demo_trq| >
Object dlass: " [E<cGbi.59na =
I oK I Cancel

2. Set the properties through the window on the right. To define measurement variables

“Measurement (Custom)” must be chosen in “Storage Class”.

= Contentsof: Base Workspace {orly) Filter Contents I Ecolbj.Signak Demo_trg I
Column Yiew: | Data Objects | Show Detsis Tobiectls) T Dsta type: | autn
Mame Value DataType Min Max Dimensions StorageC] Complexity: [al'ml
| " pemno trg val 10 uintlé  [] [] 117 Calibratic]  Dimensons: -t
E Dermno_trg auto [1 1 -1 Weasuren
! Sample fime; -1
Minimum: 1
[ritial vale:
Cad= generation options

Storage dass: | Measurament {Custom)

Custom atiributes

Hepder fle:
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7.5 Customize NVM Variables

1. Choose “EcoObj.Signal”, name the variable then click “OK”".

= Model Explorer - Select Object m

Object name(s): | Dema_trg_nvm| I;

Cancel |

2. Set the properties through the window on the right. To define NVM variables,

“MeasurementNvm (Custom)” must be chosen in “Storage Class”.

T Conients of: Base Worksoace (only) Filter Contents IEuﬂhi-'.Tluml: Demo_trg_nvm
Column Wiew:  |Data Cbjects * | Show Detals loboect(sy T Cats type:  aute
Mame ’ Valuz DataTypz Min Max Dvmensions StorageC Complexity= | i
5] Demotrgval 20 wintlé  [1 [1 Calibratic  Dmereionz: -1
E Dremo_trg_rovm auto [1 1 -1 bl zasuren
] Dermo g auto [ rmn - Measurer] Sampls time: -1
Minimum; 1
Initizl valae:

Code generation options

I Storace class: | MeasurementiM [Custom) I

Cusstom attributes

Header fle:
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7.6 Save the Variables to M file

1. Base Workspace > Export...

.Eh'ludd Explorer o - ——— - ) wlE
Fle Edit Yiew Dol Add Help -
EENFLEEERED 3 @ =as
SeaTon: by Mame - Nemes fgl, searon
Yzdel Hisrarchr | o= E contents of: =vorkepsce (oniy) Filtar Contents Baxe Workspace
R | ot e St o Po o ol el s e e i
b I:i.l TremaTeet N Open el f— to parazeterize cestein model, block and xignel carazmsters
: Im Files\ECONECTECcoCo..  hai
Ehrlel o FileshECONEE EcaCo..  chor
[ i Files\ECOWECH Ecolo.. Tar
ble= doubile
' auko 1
1 adto 1
1 asto 1
T T — auto |
2. Click “Export...”, as shown below, save the file to “Demo_data.m”.
. b Computer ¢ Lacal Disk (E5) » demo
Organize Plew Fiol e = oW B
L . Mame ) Crate e d fied Type
(™ Computer Mo itemns makch your search
B2, Local Drisk () u
=x Local Disk: (D)
—a Local Disk (E)
| = Local Disk (F]
I w Local Dusk {G)
| | My Web Sites an| o |
ﬁ Mebwork
+ 1 1 ]
Save ac type | MATLAB-files (“.m) x|
= Hile Folders | osee ||| cencer |
W — ______ .

Copyright ECOTRONS LLC

www.ecotrons.com

Page 158


http://www.ecotrons.com/

EC”TRON EcoCoder Manual

7.7 Load M file to Workspace

Drag “Demo_data.m” file to the “Command Window”.

4 MATLABR20126 e .
SHORTCUTS
New Variable Analyze Code mE
':E:' 1[5 FindFies &l E = L= L
- {7+ Open Variable + {7 Run and Tme _

New  New Open |l_';-=| Compare  Import Save Simu
Sﬂfﬂ- - - Data Hlllllﬁp&ﬂe @ Clear W‘ulmnﬂ - @ Clear Cc = Libri
FILE VARIABLE CODE SiMun

<@= EHIE L »FE o test » DemoEV ¢ Demo

Current Folder (Wl Command Window

MName

m Demo_data.m
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7.8 Model Example

Calibration variable

Measurement variable

/

1 | »("TsigiCinkDvPedacc]_vok )

[ siginLinkDrvPedacct_toT 1Fik_val ||

IsiglnLinanPedacc’I _wolt I
T;?phea:ﬂgﬁba%g\f volt Convert
ADC2Volt1 Data Type Conversion

WWVM variable \\

NVMTest_u8_val

| NVMTest_s8_val

| NVMTest_u16_val

NVMTest_s16_val

| NVMTest_u32_val

| NVMTest_s32_val

NVMTest sgl val
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Chapter 8 Programming VCU with EcoFlash

EcoFlash is a user-friendly GUI for programming VCU. Please refer to EcoFlash manual for

operation of the software. The below picture provides a quick glance of EcoFlash.

@ EcoFlash v1.1.1.7 X
Help
Settings Flash
Communication Mode|cAN  ~ Open File £l Cancel
CAN Settings
Device Type |EcotronsCAN  ~|
- hdex[ 0 j How to flash the S19/Mot/Hex file?
Step 1: Power on VCU.
Channel No. | 1 j Step 2: Configure CAN settings to comply with
Baud Rate I 100kbs E| :acr)iwm]; Se.tt'l;g and software specification,then click
en Device>.
© ALM @ ECU Step 3: Load the S19/Mot/Hex file, click <Open file>.
- Step 4: Power off VCU and wait for 5 seconds.
BuildChkS Options
. . Step 5: Click <Flash>, then quickly power on VCU.
Open Device

Activated
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Chapter 9 Measurement and Calibration with EcoCAL

EcoCAL is dedicated for data measurement, calibration, logging and analysis.

It is a professional calibration tool developed by Ecotrons. EcoCAL is based on CCP/XCP
protocols and uses the CAN bus for communication between master-slave stations. It

provides great convenience for VCU in-vehicle testing and prototype development.

'® EcoCAL V1.86.1 Betald

Fie Edit Settings Run Variables Diagnostics Advanced Window Help

dd @ » & 0|3 @

~
» F Calibration [E==(EcR ==
+|0001 =1 Selected = |1
S L T I e
[foputx: engl_templatiyst, [1." Input-¥: engl tempClntHyst, [,
@ [Output engl mdWarmupReq map, [-."" . I v S'E EIFEICUU?C]C
— T T T T T T T 7 = :
. . = g 3 div_poiBik:
y 80 8l XY -350.00 -30.00 -10.00 500 700 13.00 15.00 105.0( 110.0C liDﬂj 2|V Znom
CIEEDEE 500 | 1600|1.600] 1600 1.600 1600 1200] 1200(1200] 1200|1206 s R”
o v _trofle
300 |1200]1200] 1200 1.200| 1200 1.200] 1200( 1.200] 1.200| 1200 e
-100 1200 1200 1200 1.000 1.000 1.000 1000 1.000 1.000 1.00
HCU_tigEngRlen
70.000 100 0.000 100 1000 1000 1,000 0.500 0.800 0.800  0.800|0.800 0800 0.801 007 ]
300 0.800 0800 0.800] 0700 0.600] 0600 0.600 0600 0.600 {0,601
60.0 0.500 0500 0.500 0.500 0.500 0.500 0.500 0.500 0.500| 0.501
650 04000400 0400|0400 0.400 0400 0.400! 0400 0.400 oﬂﬂ
“ »
Lo = @ = engl mdWarmupReq_map
[+Jooor T =] 1 /] Seected- fi [ ]
[Date: coordEng_AgOnEYEDm_val[],"" i o [@ =
[ atias [Name [vane -] T
© coordEng_flgOnHYEDa coordEng_flgOnHYEDmd_val |0 -~ .
g S 0870
0.740
Eo3 o a = 0610
0430
[ Atias Name [Vatue [Unit  [Rate - n5Em
© drv_fzConflet drv_flgConflet 0 20ms = T
® drv figCreepCst  drv flaCreepCst 1 20ms ;
© arv_flzCreepDis  drv fleCreepDis 0 20ms =
@ drv fleCreepDisA | drv_fleCreepDisA |1 20ms
© arv_gCreepDisB | &rv feCreepDisB |1 2Wms = 5 coord_ratiorotspdClitch .
< >

U Driver Sensors | Vehicle Control | Engine Control | Motor Limited | Ess Limited | Driver Torque | Charger Control | Vehicle Setting | Auxiliaries Control | Cruise Control | Battery Charge | Mask Tuning | TransC 4|

Connected Start measuring! Working Page: C:\UsersBaoLeiDesktop PHEV_POP3_ASW V2 ap
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Chapter 10 Uninstall EcoCoder

10.1 Uninstall EcoCoder from MATLAB

Note: You have to close all MATLAB applications before uninstalling.

1. Double-click ‘EcoCoder Loader’.

—
—&
2 & Q

EcoCAL Flash GUI EcoCoder
Loader

2. Choose MATLAB version, and select ‘Uninstall EcoCoder from selected MATLAB

version’, then click ‘OK’.

& EcoCoder Loader X

Tools

b atlabroat; 0:\Program FileshbATLABAVRZ01 20

select Matlab: | [MATLAB 8.0 [R2012h) =54 ~|
—EcoCoder_MPC f
~ Install EcoCoder to selected MATLAE version J

= Inztall EcoCoder to all supported MATLAE version

& Ininztall EcoCoder from selected MATLAE wersiori

= Uninstall EcoCoder from all supported MATLAB w.sinn

e

Copyright ECOTRONS LLC WWW.ecotrons.com Page 163


http://www.ecotrons.com/

ECOTRON

EcoCoder Manual

10.2 Uninstall EcoCoder from Windows System

For EcoCoder update, the user will need to uninstall older version EcoCoder from

Window before installing new version EcoCoder.

Note: You have to close all open MATLAB applications before uninstalling.

1. Click ‘Start’ and then click ‘settings’, follow steps in picture below

—

)

settings 1 Click Settings

Home

| Find a setting

Apps

=3

-0

Apps & features 2 Click Apps
Default apps

Offline maps

Apps for websites

Video playback

Startup

Apps & features

Installing apps

Choose where you can get apps from. Installing only apps from the
Store helps protect your PC and keep it running smoothly.

| Allow apps from anywhere v

Apps & features
Manage optional features
Manage app execution aliases

Search, sort, and filter by drive. If you would like to uninstall or
move an app, select it from the list.

3 Put keyword to Search box | EcoCoder] X

Sort by: Name v Filter by: All drives v

Ecofioder” .o Single click 75.1 MB

Ecotrons 6/12/2018

-IEI, EcoCoder 17.8 MB
LIYH cco 10/24/2017
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Chapter 11 FAQs

Q1. The m file exported from DBC by ‘EcoCAN’ can’t be used
Al. The name of the m file must match to the C Language variable naming requirement.

And it can’t be the name of the existing model or m file.

Q2. Model created by ‘EcoCoder_Prj’, emulation or code generation error

1. Check if your MATLAB has Fixed-Point Tool license. If not, the use of fixed-point
blocks will trigger errors.

2. Make sure all support files are added to path.

3. Check whether necessary MATLAB components are installed.

Q3. ‘CAN’ module is blank after being configured

Please check whether the CAN definition .m file is added to Path.

Q4. EcoCoder Loader Pop-up error

EcoCoder Builder X

Run-time error "339"

Component 'comdlig32.00C or one of its dependencies not
correctly registered: a file is missing or invalid

oK I

You may have to register the ‘comdlg32.ocx’ to windows.

Q5. How to update application model to be compatible with updated EcoCoder

a) EcoCoder Target Definition
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The model must include the EcoCoder Target Definition

EcoCoder Target Setting
Target :EV2106B01

b) Model configuration module
‘ECU_Setting’ module is divided into independent configuration blocks. Please add CAN,

OPWM, CCP and other configuration blocks if needed.

CAN_A on
OPWM LSONE ID Filter Enable:off
Extended Frame: off

Baud Rate 500k bps
Tx Queus=30 messages
R Queue=1 messages

OPWM: HSO1

CAMN_B :on
ID Filter Enable:off

CPWIE HSOM2 Extended Premeoff

Baud Rate 500k bps
Tx Queus=30 messages
R Queue=1 messages
—

OPWM: LSC14

CAN_C :on
ID Filter Enablezcn
Extended Frame: off
ask (TFF
100100

Baud Rate 500k bps
Tx Queus=30 messages
R Queus=1 messages

c) Resolve some disabled modules
If CAN library blocks used in the model are disabled, you need to firstly resolve all blocks
and save the model before installing new EcoCoder, otherwise the original model will be
stuck when using new EcoCoder.

1) Right-click on the disable block, and select Library link->Resolve Link
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ECO-EVCANVLLT

Comment Through
Comment Out

CAN Channel : CAN_A Read Message: BVMS H
ID : 0x00000311{standard) RTR :0 Length B({byt

Delete

Signal|Units| Start|Len

name | |

(LSB) |

(b

reCANRBMSDC_CC|
rxCANABMSAC CC|

raCANABMSEMS CellLVolt| v
rXCANABMSEMS CellLVoltHum|
rXCANABMSEMS CellHVoltHum|

rxCRNRBMSEMS S0C| 3

rxCANABMSEMS SysFltLvl|
rxCANABMSEMS Md|

|
|
|
|
rxCRNABMSEMS CellHVoltl VI
|
|
|
|
rxCANABMSBMS_VCU_0_Heatbeat | I

31
2|
561
401
3zl
181
gl
51
41
ol

Test Harness

Format
Rotate & Flip
Arrange

Mask
Library Link

Signals & Ports

Reguirements Traceability
Coverage

2)

Model Advisor

Restore all disable linked blocks.

Find Referenced Variables

Create Subsystem from Selection

B Mes =
Ctrl+Shift+Y == —
value:D type-boalean
Ctrl+Shift+X | nessegecountuinez
Del value:0 typeuinta2
value 0 type:boolean
EipERNABMSAC CC [cAnaBnsAC_Cl
Ctrl+G value value:0 type:boolean
ICANABMSBMS_CelllVolt ABMSBMS_Cell
0 nCAl
» value:D ypeisingle
‘ﬂHI\IEBngE?Cd\LthNum _mm_(ldl! o
» M value:D type uint8
» :ANAEIMBBMS_CEIHM ! _NBEM'SJ_'EII o
2 valueD typesingle
' {Busane Coir}—;
;€ S Celkif—
0 value:D type int8
v | onn S TP -
EMSENS_S0C NABMEENS S—
v Go To Library Block  Ctrl+L
» Break Link

olve Link..,

View Changes...
|

=
W Links Tool : Test EV2106B01_CAN

-:.IEIQ

Description

This model contains linked blocks that are disabled or edited. By default, only the edited links are shown
in the following table. To see all of the disabled links, select 'Show all disabled links'.

To push changes to the library, in the Action column, select 'Push’. To restore the block from the library,

select 'Restore’.

To push/restore the whole hierarchy use 'Hierarchy’ mode and to push/restore individual links use

‘Individual’ mode.

Options Push/Restore Mode

Show all disabled links | @ Hierarchy © Individual
Edited links

Linked block Action Library (version)

i eooooder_ﬂln_read_ﬂoal <-- Restore ¥ |EcoCanServlibs (1.173)
& ecocoder_sfn_read_float <-- Restore ¥ |EcoCanServLibs (1.173)

Paths for selected link

Path in model :

Library source :

est EV2106B01 CAN/ASW Demo/01 process input signals/03 process bms input

Push all Restore all

Clear all

_»

[ OK H Cancel ” Help ]i Apply

“alu=0 ype uinte

Q6. Is there a way to get rid of popping up folder of generated file?
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Yes. Please go through these steps, Configuration Parameters -> Code Generation ->

EcoCoder Debug Options -> Compiled Action. Then you can configure.
Compiled Action includes: No Prompt, OpenTarget, PopupBox.

No Prompt: There is no any prompt when it finishes generating file.
OpenTarget: It will open folder which has generated files.

PopupBox: ‘Software has been compiled successfully!” will pop up when it finishes generating files.

& Configuration Parameters: testljj/Configuration (Active) E@ﬂ
Select: i

Solver Project Files Options [Reserved

Dafa TMpory export

I Compiled Actionl[_N.o Prompt
——

[=N=]
ES
=
=]
=
=
=
s
=

m

Simulation Target
4 Code Generation
Report
Comments
Symbaols
Custom Code
Debug
Interface
Verification
Code Style
Templates
Code Placement
Data Type Replacement
Memaory Sections
EcoCoder Target Options
[EcoCader Debug Options |
> HDL Code Generation
> Design Verifier

4| 111 2

‘). oK ][ Cancel ][ Help ][ Apply

Q7. Is there a way to access project file in C code?
Yes, go same steps as Q6 then configure box of ‘Project Files Options’.
Project Files Options includes Reserved, Removed.

Reserved: ‘XX_CWprj’ will be reserved when it finishes generating file, so user can access C code
from ‘XX_CWprj’ file.

Removed: XX_CWoprj’ will be removed when it finishes generating files.
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Select:
Solver
Data Import/Export
> Optimization
I» Diagnostics
Hardware Implementation
Model Referencing
I Simulation Target
4 Code Generation
Report
Comments
Symbols
Custom Code
Debug
Interface
Verification
Code Style
Templates
Code Placement
Data Type Replacement
Memory Sections

I EcoCoder Debug Options I

> HDL Code Generation
I Design Verifier

Project Files Options

. . I
Compiled Action m; Reserved

E
Removed | |
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Appendix A- Nonvolatile Variables Theory

This is a description of assigning variable values to non-volatile memory and fixed non-
volatile memory locations, how to change such values and notice for operation.

Non-volatile Variables

The NVM variables are stored in flash, which can maintain information even the VCU is
powered off (unlike RAM, which would lose data after the VCU power off).

NVM data values are read from flash and written into RAM when VCU is powered on. The
RAM variables can be read/written as many times as needed since RAM has high
Program/Erase cycle. When key off signal is detected, power off logic would trigger the
process of storing NVM variables from RAM to flash. An example power down block, which
includes this NVM variable storage logic, Power Management Example, is provided in

EcoCoder library.

Note: The power input to VCU BATT is required to be uninterrupted to make sure the
process of storing of NVM variables value is safe. If power is lost unexpectedly while
application is running, the value of the NVM variables on the next key-on will be the same
value as what had been saved into flash during the last controlled shutdown. If power is
lost unexpectedly during the controlled shutdown procedure (when the process of saving
NVM variables into flash is supposed to be happening), all NVM variables will revert to

their default values (defined in the application software).
Fixed Non-volatile Variables

The Fixed NVM variables will be kept the same even the VCU is programmed (unless it is
required to be changed by user configuration), so critical data such as odometer data will
not be lost even the VCU software update is performed. The fixed NVM variables are
stored in specific space of flash and arranged in the order defined block, which means

specific addresses in flash are reserved for specific variables.

If new variables need to be added to fixed NVM space, it is necessary to re-initialize by

calling definition block.
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Battery Input

As mentioned previously, power supply has to be maintained at least for a short period
after key-off, in order for the VCU to execute the shutdown process.

The shutdown process implemented by block ‘Power Management Example’ includes
stopping the application and saving NVM variables that have been temporarily stored in
RAM to flash, during the power-off delay, after key-off. This is the recommended way to
save nonvolatile variables to flash. If the frequency of calling ‘Store All NVM Data’ block is
too high, errors might occur.

Table 1.
0 Successful operation
1 Insufficient space, available active area block is less than set active block
2 Flash operation error
3 Block operation error
4 Block detection error
5 Not enough writing space
6 Need to erase
7 Abnormal block status
8 Parameters error
9 Record not found
10 Record type not match
11 Record deleted
12 Record replication succeeded
13 Writing a record
14 Executing a swap operation
15 Records need to be written to new activity area
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