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Introduction to ErtHA

The ErtHA blockset enables fast model based application development in
combination with Mathworks Matlab/Simulink. The ErtHA blockset described
in this document is targeted towards a Freescale HCS12 microcontroller
based embedded system.

The ErtHA blockset consists of three related parts: (1) a Simulink Blockset to
access those Freescale HCS12 microcontroller inputs and outputs commonly
required by an embedded software program, (2) a pre-configured embedded
software project and (3) an interface between the first two parts that makes
the functionality of a Simulink model's generated code readily available to
the embedded software project.

Developing software as a Simulink model as opposed to manually coding in
the C programming language has several benefits. Instead of first preparing
a design document and then implementing the design as C code, the design
is directly constructed as a Simulink model. Due to its visual nature the
design is easier to understand. Furthermore, during the design phase the full
Matlab/Simulink toolset is available, aiding the design validation and
consequently shortening the design phase altogether. Thanks to Matlab's
Real-Time Workshop Embedded Coder toolset, quality and efficient C code
can automatically be generated out of the Simulink model, and thus
drastically shortens the implementation phase.

Although it is a one-time task, setting up the Simulink model for code
generation and integrating the generated code into an existing software
project can be a daunting and time consuming task. Thanks to the ErtHA
blockset these tasks are simplified. After reading this chapter, you can
generate code out of a Simulink model and have it running on your
Dragon12+ board within a few minutes.

Prerequisites

To develop your software program with the aid of the ErtHA blockset and
run on on your Freescale HCS12 microcontroller system, the following tools
should be installed on the developer’s PC:

ErtHA Simulink Blockset
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e Eclipse editor and GNU GCC HCS12 compiler toolset. An installer with
these two components packed together is available for free from:
http://www.feaser.com/zip/eclipse_ m6811_setup.zip.

e Mathworks Matlab/Simulink version 2008a or higher (32-bit version),
including the Real-Time Workshop Embedded Coder option. More
information is found on the Mathworks website. For evaluation

purposes, contact Mathworks to request a time limited demo.

Cetting Started Tutorial

The ErtHA blockset contains a preconfigured template project targeted
towards a Dragon12+ board from EVBplus (http://www.evbplus.com). This
section illustrates the steps involved in generating code out of a
Matlab/Simulink model, building the code into a Motorola S-record and
programming the S-record into the flash EEPROM of the HCS12
microcontroller on the Dragon12+ board.

Opening the Simulink Model

To open the preconfigurated Simulink model and consequently
Matlab/Simulink, double-click the file .\Target\Demo\HCS12_Dragon12_GCC\
Workspace\Dragon12\src\app\model\controller.mdl from Windows Explorer.
This method automatically sets the correct Matlab workpath.

B controller ===
Eile Edit View Simulation Fermat Tools Help
DSHE| B8 fi = » [0 Nomal - BB &
felEEs
Model Based Application Development -
v =0 [foma G BEBE | REE

Toggle LED connected to Port B pin 7 at 2 Hz

5

embedded_controller

Ready 100% FixedStepDiscrete

man,
the value for Debugled {and therefore PortBT) can

DigralionE be contralled manually through HANtune.

[100% FixedStepDiscrete

a 10

The template Simulink model contains a few blocks to initialize some 1/O on
the Dragon12+ board and enables the control of digital output pin 7 on Port
B. Combined with a limited counter block, a blinking LED on the Dragon12+
board can be created.

ErtHA Simulink Blockset 1-3
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Code Generation

To start the code generation with the Real-Time Workshop Embedded
Coder, simply double-click the orange Generate Code button on the main
screen of the Simulink model.

When the line ### Successful completion of Real-Time Workshop build
procedure for model: controller appears in the Matlab command window,
the code generation is completed.

4\ MATLAB 7.9.0 (R2000k) e ==
File Edit Debug Desktop Window Help
‘j ] & Ea _)'- ) ™ h ﬁ ﬂ @ || =t\Demo\HCS12_Dragonl? GCC\Workspace\Dragonl2isrc\appimodel = El =

Shorteuts [2] How to Add (2] What's New

##4% 11l UuBldulL pdLCIl Laae o
### controller.mk which iz generated from D:\usr\feaser\software\ErtHA\Target\Demo\HC512
### Building controller: .\controller.bat

D:h\usrh\feaser\software\ErtHA\Target\Demo\HCS512 Dragonl? GCC\WorkspacehDragonl2\srchapphme

D:\usrifeaser\software\ErtHA\Target\Demo\HC512 Dragonl2 GCC\Workspace\Dragonl2isrchappimt
### Created generic ERT build environment for controller

|### Successful completion of Real-Time Workshop build procedure for model: controller|
-3 -

4 n .

Ready

o
=]

Software Building

At this point the code out of the Simulink model is generated into C code.
This C code, together with the manually coded C code6 now needs to be
compiled and linked together to create a final executable in Motorola S-
record format.

Open the Eclipse editor and select the workspace located at
A\Target\Demo\HCS12_Dragon12_GCC\Workspace\.

= Workspace Launcher ==

Select a workspace

Eclipse Platform stores your projects in a folder called a workspace.
Choose a workspace folder to use for this session,

(UL sl s feaser software\ErtHA\ Targ : i< 3

[ Use this as the default and do not ask again

OK l [ Cancel

ErtHA Simulink Blockset
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When opening the workspace for the first time, you might get the
recommendation to first refresh the workspace. This is achieved by select
File->Refresh from the program menu. This only has to be done once.

To build the software program, select Project->Build All from the program
menu and observe the output in the console window to make sure no error
occurred:

[£0 Problems | ¥%] Tasks | &l Console &3 . E Properties | 3 AVR Device Explorer | Sl AVR Supperted MCUs| 47 Search
C-Build [Dragonl2]

e

Compiling [hw.c]...

Linking [Dragonl2.elf]...

SRecCwvt vl1.0.9
Converting 5-Record File: ../bin/Dragonl2.sx
S5-Record File Conversion Cbrr.plete

Text data bss dec hex filename

21818 506 3259 25583 63ef ../bin/Dragonil?.elf
|3'.Jild complete [DragonlZz?.sl9] I

The final executable in Motorola S-record format is now created and
available at:
A\Target\Demo\HCS12_Dragon12_GCC\Workspace\Dragon12\bin\Dragon12.s19

Programming the flash EEPROM

Once the Motorola S-record is created, it can be programmed into the flash
EEPROM of the microcontroller and the software program can be started.
The exact procedure for this depends on the development environment. This
example demonstrates the Dragon12+ board in combination with the
resident DBUG12 bootloader program.

Make sure both jumpers of SW7 at in the BOOT configuration, the board is
connected to the PC’s serial port through the SUBD9 connector (P1).

Next, open the microTerm.exe program located at .\Target\Demo\
HCS12_Dragoni12_GCC\Workspace\Dragon12\cmd\. Select Options->Settings
from the program menu to configure the correct COM-port. The other
settings are already correct (baudrate = 9600). Click the OK-button to store
the communication settings. Now connect to the COM-port by selecting
Terminal->Connect from the program menu.

If you reset the HCS12 microcontroller through the reset-button on the
Dragon12+ board, you should now see the following in the terminal screen:

ErtHA Simulink Blockset 1-5
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3 microTerm v1.00 - Copyright (c) by Feaser - http://www feaser.com =] = | [ES]

Terminal  Options

Z+ X B

D-Bugl? Bootloader +1.0.0
a1 Erase Flash
b) Program Flash

<) Set Baud Rate
d) Erase EEFROH
?

| Send

To program the Motorola S-record into flash EEPROM with them microTerm
program, enter the following commands:

1. First erase the flash EEPROM by typing ‘a’ in the lower edit-box,
followed by a click on the Send-button.

2. Enter programming mode by typing ‘b’ in the lower edit-box,
followed by a click on the Send-button. Next, select Options-
>Download File from the program menu and choose the
Dragon12.s19 file.

3. You should now see ***** gppear in the terminal screen, which
indicates the progress of the flash EEPROM programming. When
programming is done, the initial menu appears again.

4. To start the program, make sure both jumpers of SW7 are in the EVB
configuration and reset the microcontroller. You should now see a
blinking LED on the Dragoni2+ board and an info message in the
terminal screen:

,S’ microTerm v1.00 - Copyright (c) by Feaser - http://www.feaser.com EI = @

Terminal Options

z2+¥XE

D-Bugl? Bootloader v1.0.0

a) Era=e Flash

b) Program Flash
=) Set Baud Rate
d) Erase EEPRIH

DragonlZz-plus software program running. . .

| Send

ErtHA Simulink Blockset
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Blockset Overview

The ErtHA blocks, like all other Simulink blocks, are accessible through the
Simulink library browser. Select View->Library Browser from the Simulink

program menu to open the library browser. The ErtHA blocks are located in a
section called ErtHA S12DP512:

W Simulink Library Browser =] &) =]
File Edit View Help

0= = Enter search term hd ﬂ

Libraries Library: EtHA $12DP512 | Search Results: (none) I Most Frequently Used Blocks

= EtHA $12DP512 &
EA e Analog Digital Controller Area Digital Inputs
i [#-Analog Digital Conv... Converter Network . E

Digital Inputs Digital Outputs | Memory Pulse Width

Controller Area Met..
Digital Outputs Access Maodulation
Memaory Access

HCS12 Exam-
Pulse Width Madul. . ol

ple Subsyste._..
i _HCS12 Example 5... -
Showing: EntHA $12DP512

For reference purposes, this section contains an overview of all the

supported ErtHA blocks. For more information on a particular block, click its
Help-button:

E Block Parameters: CAND Init ==
CAND Init {mask) {link)

Initialize the CAM controller on channel 0 with the selected baudrate and message
reception acceptance filter configuration.

Parameters

Baudrate: 500 kbits/s

Acceptance Code:
hiex2dec(00000000';

Acrceptance Mask:
hex2dec( 1fFH);

OK H Cancel ][ Help Apply

ErtHA Simulink Blockset
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Digital Inputs

|F’:>rtA-F’in[l |> |F'::rtA-F'in1 |> |F’:>rtA-F’in2|> |F'::rtA-F’in3|> |F":}r[EI-F"inE| |> |F":mEI—F"inl |> ||=~:mE|-|=inz|> |F":mEI—F"in3|>
Digital In PAQ Digital In PA1 Digital In PAZ Digitsl In PA3 Digital In FBO Digital In P Digital In FB2 Digital In PB2
[Pota-Pina |} [Pora-Pins | [Pona-Pine b [Pota-Pin7 | |P:>rtEI-Pin4|> |F':mEI-F'inE-|> |P:>rtEI-F'inE-|> |F':mEI-PinT"|>
Digital In PA& Cigital In PAS Digital In PAG Digital In PAT Digital In FB4 Digital In PBS Digital In FBE& Digital In PET
|F’:mE—F’inEIl> |P:mE-Pin1|> |P:mE-Pinz|> |P:mE-Pin3|> |F':mH—F'inDl> |PanH-Pin1 F |F':mH—F'in2l> |F’:mH—F’in3l>
Digital In PEQ Cigital In PE1 Digital In PEZ Cigitsl In PE2 Digital In FHO Digital In PH1 Digital In PHZ Digital In PH2
|P:>rtE-Pin4|> |F':}rtE-F'inE-|> |P:>rtE-PinE-|> |F'::rtE-F'in?'|> |F':mH-Pin4|> |P:>rtH-PinE-|> |F':>rtH-F'inE-|> |P:>rtH-PinT"|>
Digital In PE4 Cigital In PES Digital In PEG Cigital In PET Digital In PH4 Digital In PHS Digital In PHE Digital In PHT
|F":}rtr~1—F'inD|> |F"::rt|'\-1—F"in1 F |F":}rtr~1—F'in2|> |F’::rt|'\-1—F’in3F |F':mF'-F'in[| |> |F':>rtF'-F'in1 |> |F':mF'-F'in2|> |F':>rtF'-F'inE'-|>
Digital In FMD Digital In PA1 Digital In PM2 Digital In PM2 Digital In FFO Digital In FF1 Digital [n FFZ Digital In FF2
[Potm-Pins}  [Potm-PinE}  [Potm-Pine}l [Porm-Pin7T} |F'::rtF'-Pin4|> |F':>rtP-F'inE-|> |F':mF'-PinE-|> |F':>rtF'-F'inT|>
Digital In P14 Digital In PMES Digital In PME Digital In PMT Cigital In PP4 Digital In FPES Digital In PF& Digital In PFT
|F’:m5—F’inDl> |F':m5—Pin1 F |PanS—Pin2l> |F':m5—F'in3F |F’:mT—F’inEIl> |F':mT—Pin1 F |F’:mT—F’in2l> |F':mT—F'in3F
Digital In P30 Digital In FS1 Digital In P52 Digital In P53 Digital In FTO Digital In FT1 Digital In PTZ Digital In FT2
|P:ms-Pin4|> |P:ms-PinE-|> |F':mS-F'inE-|> |F':>rtS-F'inT|> |P:mT-Pin4|> |P:mT-PinE-|> |F':mT-F'inE-|> |P:mT-PinT|>
Digital In P54 Digital In FS5 Digital In P36 Digital In PST Digital In PT4 Digital In FTS Digital In PTG Digital In FT7
|F~anJ-F~inn F |P:mJ-Pin1 F |PanJ-Pine- F |P:mJ-PinT F |P:mK—F'inD F |F’:}nK—F‘inl F |F':}rtK—F'in2}> |P:}nK—Pin3l>
Digitsl In PO Digital In FJ1 Digital In PJ& Digital In PJ7 Digital In PKO Digital In PK1 Digital In PK2 Digital In PK2
|F':mK—F'in4|> |F":mK—F"inE-|> |F':mK—F'inT|>
Digital In PK4 Digital In PKS Digital In PKT

|PnnADD—Pin o |>

|F'nrtADEl ~Fin1 |>

|F':>rtADEI ~Fin2 |>

|F':mADE| ~Fin2 |>

|F':}rtADI -Pin0 F

|PanA|:>1 -Fin1 F

|P:mAD1 —F’inEl:

Digital In PADOD

Digital In PADO1

Digital In PADDZ

Digital In PADD2

Digital In PAD10

Digital In PAD11

Digital In PAD12

|F':mADEI-Pin & |>

| Port ADD - Pin & |>

| Port ADD - Pin 8 |>

|F':>rtADD -Pin 7 |>

|F':>rtADl - Pin 4|>

|F':>rtADl -PFins |>

|P:>rtAD1 -Fin& |>

Digital In PADD4

Digital In PADDE

|F':mAD1 -Pin3 |>

|PanAD1 - Fin 7|>

Digital In PAD12

Digitsl In PAD1T

Pulse Width Modulation

Digital In PADDE

Digital In PADOT

Digital In PAD14

Digital In PAD1E

Digital In PAD1S

PWM A Init

Clodk A: 1500.0 kHz
Clodk 5A: 7.500 kHz

PWIM A Init

duty
FWM A - Fin 0

pericd

duty
PWM A - Fin 1

pericd

duty
PWM A - Fin 2

pericd

duty
FWM A - Fin 3

pericd

PWM A Cut PPD

PWM A Cut PP1

PWM A Cut PP4

PWM A Cut PP3S

PWM B Init

Clod B: 1500.0 kHz
Clodk 5B: 7.500 kHz

PWHM B Init

1-8

duty
PWM B - Pin 0
period

duty
PWHM B - Pin 1
pericd

duty
PWM B - Pin 2

pericd

duty
PWM B - Pin 3
period

PWM B Cut FP2

PWM B Qut PP2

PWM B Qut PPE

PWM B Cut PPT

ErtHA Simulink Blockset
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Digital Outputs

>|P:>rtA—Pin 0 |

>|F":}rtA-F‘in 1 |

>|P:mA-Pinz |

>|F":}rtA-F‘in 2 |

>|F":mEI—F'inD |

>|P:mE|-F~in1

| >|F":mEI—F'inZ|

>|P:mE|-Pin3|

Digital Cut PAD

Digital Cut PA1

Digital Out PAZ

Digital Cut PA3

Digital Cut PBO

Digital Cut PB1

Digital Cut PB2

Digital Cut PB3

)IF':mA-F'in 4 |

)IF':mA-F'in 5 |

)IF':mA-F'in 8 |

)IF':mA-F'in 7 |

>|P:mE|-Pin4|

>|F':>rtEI-F'in =

| )IF'::rtEI-F'inE-l

)IF':mE!-F'inTl

Digital Cut PAS

Digital Cut PAS

Digital Cut PAS

Digital Cut PAT

Digital Cut PB4

Digital Cut PBS

Digital Cut PBS

Digital Cut PBT

>|P:mE-Pinz| >|P:mE-Pin3| >|P:mE-PinE—| )IP:mH-PinDl >|F'::rtH-F'in1 | >|P:>rtH-Pin2| >|F'::rtH-F'in3|

Digital Cut PE2 Digital Cut PE3 Digital Cut PEE Digital Cut PHD Digital Cut PHA1 Digital Cut FHZ2 Digital Cut PH3

>|P:>rtE-PinE-| )IF':mE-F'inTl )IP:mH-F'in4| >|PartH-PinE-| )IP:mH-F'in-S-l >|P:mH-Pin?|

Digital Qut PES Digital Qut PET Digital Out PH& Digitsl Cut PHS Digital Cut PHE Digitsl Out PHT

>|F":m.J—F"inD | >|F':}rtJ—F'in1 | >|F':m.J—F’inE—| >|F':}rtJ—F'in'.-' | >|F"::rtK—F"inEl | >|PunK-Pin1 | >|F"::rtK—F"inI3_| >|P:m|<-|=~in3|

Digital Cut PJO Digital Cut PJ1 Digital Cut FJE Digital Cut PJ7 Digital Cut PKO Digital Cut PK1 Digital Cut PK2 Digital Cut PK2
g 3 g 3 9 3 9 g

>|Punm-|='in 0 |

>|F~:m M - Fin 1 |

>|Pun M - Pin 2

>|F~:m M- Fin 2 |

Digital Cut PMO

Digital Cut PMA1

Digital Ou

t PM2 Digital Cut PM3

>||=~am<-|=~in4 |

>|P:m K-Pin& |

>||=~am<-|=~in? |

Digital Cut PK4

Digital Cut PKE

Digital Cut PKT

>|P:mm-|='in 4 |

>|F~:m M- Fin & |

>| Port M - Pin &

>|F~:m M-Fin T |

>||=~an|='-|=~inn |

>|P:>rtF"—Pin 1 |

>||=~an|='-|=~inz |

>|P:mF"—F'in 3 |

Digital Cut Ph4

Digital Cut PM5

Digital Ou

t PIME Digital Cut PMT

Digital Cut PPD

Digital Cut PP1

Digital Cut PP2

Digital Cut PP2

>|F':>rtS-PinD |

>|P:ma-|='in1 |

>|P:>rt3-Pinz |

>|P:ma-|='in3 |

>|P:mP-Pin4 |

>| Fort F - Pin 5

| )IF':mF'-F'inE- |

>|F':>rtF'-F'in 7 |

Digital Cut P50

Digital Cut F31

Digital Cut P52

Digital Cut P53

Digital Cut PP4

Digital Cut PPS

Digital Cut PPS

Digital Cut PPT

>|F':}rt3—Pin4 |

>| Port S - Fin &

>|F':}rt3—Pin-E- |

>|F':mE‘r—F'inT" |

>|PurtT-Pinn |

>|F':mT—F'in1 |

>|PurtT-Pinz|

>|PartT-Pin3|

Digital Cut PS4

Cigital Cut FE5

Digital Cut PS8

Cigital Cut FE7

Analog Digital Converter

Digital Cut FTO

Digital Cut FT1

Digital Cut FT2

Digital Cut PT2

>|P:}rtT—Pin4|

>|F'arlT-F'in &

>|P:}rtT—PinE-|

>|F'nrtT—F'inT"|

Digital Cut PT4

Digital Cut FTS

ADCO Init ADCO-Pind }: ADCO - Pin 2 }: ADCO - Pin 4 I: ‘ ADCOD-Pind |>
Anslog In PADDD Analog In PADDZ Analog In PADDS Analog In PADDS
ADCO Init
ADCO - Pin 1 }: | ADCO - Pin 3 }: ADCO - Fin &5 I: ‘ ADCOD-PFin 7 I:
Anslog In PADOT Anslog In PADOZ Anslog In PADOS Analog In PADDY
ADCA Init ADC1-Find }; | ADC1-Pin2 }; ADC1 - PFin 4 I; ‘ ADC1-Fing I;
Anzlog In PAD1D Anslog In PAD1Z Anslog In PAD14 Analeg In PAD1S
ADCT Init

ADC1 -Pin 1 }; |

ADC1 - Pin 3 }:

ADC1-Pin 5

I: ‘ ADC1-PinT I:

Anslog In PAD11

Ansleg In PAD12

Anslog In PAD1E

Memory Access

Read from RAM
address 0x1000
{int18)

Write to RAM
address 0x1000
{int18)

Analog In PAD1T

Digital Cut PTE

Digital Cut PT7

Read from Variable
{int18)

Wirite to Variable
{int18)

Read from RAM

Write to RAM

ErtHA Simulink Blockset

Read from Variable

Read from EEPROM
address 0x1000
{int18)

Write to EEPROM
address 0x1000
{int18)

Wirite to Variable

Read fram EEFROM

Write to EEFROM
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Controller Area Network

CAMD Init (500 kbits/s)

00000000h {code)
1FFFFFFFh {mask)

CAMOD Init

00000000 (code)
1FFFFFFFh (mask)

CANZ Init {500 kbits/s)

CANZ Init

CAN4 Init (500 kbits's)

00000000h (code)
1FFFFFFFh (mask)

CAMS Init

1-10

CAND Transmit
dle=32

CAND Transmit

CAMZ Transmit
dlc=3

new

_ CAND Receive
9 gbie=2

CANA Init (500 kbits's)

00000000h (code)
1FFFFFFFh (mask)

CAMD Receive

CAN2 Transmit

id

new

CAMZ Receive
dic=3

CAMZ Recsive

CAM4 Transmit
dic=3

CANS Transmit

id

new

CAN4 Receive
dic=3

CAM4 Receive

CAM1 Init

CAM1 Transmit
dic=3

CAN1 Transmit

id

new

CAM1 Receive
dle=3

CANS Init (500 kbits's)

00000000 (code)
1FFFFFFFh (mask)

CAMZ Init

CAN2 Transmit
dle=3

CAN1 Receive

CAN2 Transmit

ErtHA Simulink Blockset
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HANtune — Realtime Monitoring

With special permission from HAN Automotive, we were allowed to include a
beta version of the HANtune program into the ErtHA software package.

HANtune is a Java based program that runs on a Windows PC and
communicates with the microcontroller. The communication is through the
CAN bus, based on the XCP protocol. HANtune currently supports the Peak
CAN USB interface. For more information about HANtune, please refer to the
file \Host\README.TXT.

This chapter contains instructions on how to get HANtune up-and-running. It
is assumed that the software program described earlier in this chapter is
running on the Dragon12+ board.

Hardware Setup

Start by connecting the one end of the Peak CAN USB interface to your PC
and the other end to a CAN bus. As always, the CAN bus should have 120
Ohm termination resistors on both sides. Next, connect the CAN-HI and CAN-
LO pins of the Dragon12+ board on the CANo connector to CAN bus.

Important: make sure the jumper J39, labeled PMo, is closed. This jumper is
located on the right side of the LCD screen on the Dragon12+ board.

Project Setup

Start HANtune by double-clicking .\Host\HANtune.exe. Now select from the
program menu File->Combine ASAP2+MAP.

4 HANtune 0.51 - Combine ASAP2 and MAP file =] & |[3]

The ASAP2 file being generated by MATLAE Simulink does only contain
placeholders for the memory addresses of the ECU parameters and signals.
Howewver, during the code build process, a MAP file of the ECU memory is also
generated. By spedifying both files in the boxes below, you can automatically

insert the correct memory addresses into the ASAPZ file,
ASAP2 file: Q

Browse
MAP file:

Erowse

Combine | | Combine & Open ASAP2 @
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First set the MAP file to:
\Target\Demo\HCS12_Dragon12_GCC\Workspace\Dragon12\bin\Dragon12.map

Next set the ASAP2 file to:
\Target\Demo\HCS12_Dragon12_GCC\Workspace\Dragon12\src\app\model\
controller_ert_rtw\controller.a2l

Once the files are set, click the Combine & Open ASAP2 button, to add this
ASAP2 file to the project. One more step is needed to actually load the
ASAP2 data. This is achieved by right-clicking the controller.a2l file and
selecting Load File from the popup menu:

1

Project data

[i) MewProject
= ) ASAP2 files

|:| controller, ==
..... 1) Layouts Load File

| i i
| Calibrations Remove

In order to visualize signals on the screen, a layout is required. Right-click on
Layouts and select New Layout from the popup menu and enter a name for
the layout, e.g. Demo:

Project data |

@) MewPraoject
=) ASAP2 files
o o] controller.a2!

e ) C Mew Layout

After creation of the new layout, it can be loaded. Right-click on Demo and
select Load Layout from the popup menu:

[T) MewProject

-1} ASAPZ files
|:| controller.a2l
EI L Layouts

Load Layout |

Rename

The program currently running on the Dragon12+ boards has one signal that
can be visualized on the layout in HANtune. The name of this signal is
DebuglLed. Signals are visualized on the layout through so called viewers.
Add a viewer by selecting Window->New Viewer from the program menu.
You can choose different viewers. For this tutorial, go for the DigitalViewer:

ErtHA Simulink Blockset
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4» HANtune0.51 - NewProject

File Communication Help

= Untitied MNew Tab Strg+T

Mew Viewer
L

—| ASAP2 elemen New Editor TANTONE 0ol - Add iewer ==

|, Projecthiame '.0.' Select a viewer type:
= Parameters (1) & Hiitiiewer P -

=8 Signals (1) |

----- ] pebugled

Project data
—
m
(=9
-
or
=
m

OK || Abbrechen |

After placing a DigitalViewer on the layout, the Debugled signal can be
added to it:

4P HANtune - Sig... | = [£5

Add Signal
HAMtune 0.51 - Add Signal [E5m]
I-g-l Select a signal to add to the window:
- Debugled [ w
0K || Abbrechen |
\
r‘”‘ Debugled E@ﬁ

The project setup is now complete. It’s a good idea to save it at this point, so
these steps won’t have to be repeated. Select File->Save As from the
program menu and follow the instructions.

Note: For an improved workflow the next time you load the project, it is a

good idea to save the project into the same directory as where the
controller.a2l file is located:

\Target\Demo\HCS12_Dragon12_GCC\Workspace\Dragon12\src\app\model\
controller_ert_rtw\

Establishing a Connection

To connect HANtune to the microcontroller via the CAN bus and to start a

realtime monitoring session, select Communication->Connect to XCP Device
from the program menu:
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4; HANtune 0.51 - NewProject

File Window Help

| Connect to XCP device F5

Communication Settings
oy

— Enable Datalogging 4P HANtune0.51 - Connection Progress =

Meodify Datalog Filename
e Connecting to XCP slave ECU:

Parameters (1)
[Z] Ledvalue

= Signals (1) L
... Debugled - Re

= Connect to CAN netwark

|| Project data

ASAPZ elements

Retr Cancel |

The realtime monitoring is now active and in this simple example, the value
of the Debugled is visualized:

B Debugled =53

4 Debugled ==

To summarize: with HANtune you can visualize all signal line values from your
Simulink model. This enables you to perform runtime software program
verification on an application level. Combining the features of the ErtHA
blockset and HANtune gives you a good toolset for model based rapid
application development for embedded targets.

Iim

- — | -EEeI:u.-;Le:l
Counter Digital Cut PET
Limited Manual Switch
N[
LedValue
Ovemride Value Suope
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Adding Signals

At this point only the value of the DebugLed signal from the Simulink model
is available in the ASAP2 file. There are a few steps involved in adding more
signals from the Simulink model to the ASAP2 file, which are described here:

1.

2.

ErtHA Simulink Blockset

Select View->Model Explorer from Simulink’s menu and look into the

Base Workspace.

Add a new signal definition. The easy way of doing this is by copy-pasting
the existing DebuglLed signal and changing its name. Next, set the
datatype and minimum, maximum and initial values. Optionally you can
add a description of the signal for you own reference:

@ Meodel Explorer
File Edit View Tools Add Help

Search: by Name

Model Hierarchy

» Name;

= $9]simulink Root
- EBESE Workspace
1':'-Eh:onh'n\ler

Contents of:  Base Workspace

-
Name Value

- Debugled

MyMNewSignal

==l 2
[j,%f-,’] LedValus a
Ea newData

B vars

<21 cell>

PR T

DataTy|
uintd
uintd

uintd

<1xlstruct> =

=

s dBmBX BHE%%W7 fFro0 AE 4 @

Search

ASAP2 Signal: MyNewSignal

Data type: | uints

Dimensions: -1

Dimensions mode: |auto

auto

offfon

Sample tme: -1

Code generation options

Sample mode:

Storage dass: |ExporbedGlobaI

Alias:

Description:

To link the newly defined signal to a signal line in the Simulink model,
right-click the signal line and select Signal Properties from the popup
menu. Enter the Signal name and check the box Signal name must
resolve to Simulink signal object.

&

E Signal Properties: Debugled

-

)

Signal name:l MyMewsSignal|

| Show propagated signals

Signal name must resaolve to Simulink signal object

Logging and accessibility | Reeal Time Warkshop I Documentation |

[ Log signal data [ Test paint

Legging name
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Before you can visualize the new signal, don’t forget that you need to
generate code out of the Simulink model again, build the software and
program it in the internal flash EEPROM. Also, in HANtune, the ASAP2 and
MAP files need to be combined again, etc.

Note that the signal definitions are stored in Matlab’s Base Workspace. This
means that they are not stored in the *.mdI file of the Simulink model. To
store the signal definitions, select File->Save Workspace As from the Matlab
Command Window and select the file matlab.mat that is located in the same
directory as the controller.mdl file.

The demo project is configured in such a way that, when starting Matlab by
double-clicking the controller.mdl file, the data in matlab.mat is
automatically loaded into Matlab’s Base Workspace. Refer to the file
startup.m for details on how this is achieved.
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The ErtHA blockset enables fast model based application development in
combination with Mathworks Matlab/Simulink. The ErtHA blockset was
specifically created for embedded software developers who want to reap
the benefits of model based development, yet are not that familiar with or
do not have the time available to setup a development environment that
enables quick and easy code generation from a Simulink model.

This document accompanies an example reference project and outlines
the steps to get started with the ErtHA blockset in combination with

a Dragon12+ boards from EVBplus.



