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State of the Art Embedded Applications (iﬁneon

-Types and Demands-

WM State of the art systems comprise state of the art
microcontrollers like the Infineon XMC for their
control algorithms:

O Motor control + Motion Control
O Power conversion
O Lighting control
[

B These applications demand:
O Fast time to market
O Efficiency optimization

O High algorithm complexity
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State of the Art Embedded Applications (iﬁneon

-From High Demands to Problems-

Budget Overruns

Multi-Domain Missing
conceptual issues requirements

Fast Time to market
Percentage optimization

High complexity

Partitioning

problems Project delays

High cost
maintenance



State of the Art Embedded Applications (iﬁneon
-The Model-Based Development-

B Model-Based Development:
O Links design with requirements
[0 Integrates testing and design
O Enables algorithm optimization in multi-domain systems

O Allows automatic embedded code generation

And this is translated into...
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Model-Based Development Overview
-The current flow-
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Testing

Requirements

Integration
Testing

High Level
Modeling
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Code
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Unit Testing
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Model-Based Development Overview @

-The current flow-
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Model-Based Development Overview @

-Current caveats-

Operational
Testing

Requirements

High Level Integration
Modeling Testing

Only the control
algorithm is
optimized in

current Model-

Based
Development flow

Code

1 Generation

Writing efficient peripheral drivers |
Maintaining a conflict free resource allocation !

Automatic code -
e Optimizing the pin mapping

; generation for
embedded target
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Model-Based Development Flow

-Solving it with XMC and DAVE-

Requirements

High Level
Modeling

Detailed

(iﬁneon

Operational
Testing

Integration
Testing
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e Embedded

DAVE Target library

¢
4

6/23/2014
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New Flow Demonstration
-Defining the Requirements-

m Application/System Requirements:

Lighting application

An external sensor converts the light intensity
into an analog signal

An Analog-to-Digital Converter is used to
interface with the sensor

An external LED matrix responds inversely to the
light intensity

Transition on the LED matrix needs to be smooth
(flicker free)

The control algorithm runs in a XMC1300
Infineon Microcontroller

(iﬁneon




New Flow Demonstration Cinfineon
-Simulink High Level Modeling-

® A high level mapping of the system is implemented

m Simulation is used to check that the algorithm is -
working accordingly

Software Hardware

B Input/Output EI@
&g e INKREaS e
INPUT

Ambient Light

Control Algorithm
Input/Output

OuUTPUT

LEDs

MATLAB: :SIMULINK




New Flow Demonstration
-Simulink Detailed Specification-

m In this stage all the subcomponents are modeled and
taken into consideration

®m Errors, e.g. from the ADC finite resolution, are
evaluated at this development stage

Embedded Target Algorithm
(XMC1300)

Simulation

Embedded Target Peripherals

(XMC1300)
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New Flow Demonstration
-API Link Creation-

B Two S-Functions are introduced in the control algorithm:
B To get the ADC result
B To update the BCCU peripheral value

B During Simulation the S-Functions are simply a data pass through

ED)
In1
h 4
Acquire ADC ADCO001_GetResult()
%

(infineon

calculation

New Intensity valueL Light_Control() -

r LS
Set Brightness \\WH ITELAMPO1_SetIntensities() J

/ 2 ‘ R — “;J“ ]

Out1
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New Flow Demonstration

-API Link Creation-

B The .t/c file of each S-Function contains the code that is

going to be inserted during the algorithm library
generation

£S-function |
X
‘ Conti Derivatives | Discrete Update | Build Info
= Input Porty Data Properties Libraries | Outputs
| =@adchan|| coge
=8 Output Pol

H Enter your C-code or call your algorithm, If available, discrete and continuows sta
9 result aq [lyppo). 101n), Xl

[01.xClN] respectively, Input ports, output ports and parameters s
& Parameters

symbols specified in the Data Properties. These references appear directly in the |

*result_address=sadc handler:

» Inputs are needed in the output function(direct feedthrough)

K

ADC001_GetResult()

I

Light_Control()

%% Function: Cutputs

i3
%% Purpose:

% Code generation rules for mdlCutputs function.
%

Ffunction Cutputs(klock, system) Cutpuat

uintlé t target_brightness;
RDCOOL1_ResultHandleType result;

ADCOOl_GetResult t&nDCOOl_Handleo, &result);

%endfunction
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New Flow Demonstration Cinfineon
-API Link Creation-

High Level
Modeling

Integration

® Now the Control algorithm library is generated from
Simulink® =

B The .tlc files of the S-Functions will then “place” the API - iy~

link on the generated files

CPU Peripherals EXT

Digital [0 ; 4085 Analog[0 ;5
igital [ 1 ADC alog [ 1 SENSOR

Anzlog Digial Comverter Ambient Light Sensing

G Explore
ALG
Open
Open In New Tab
Open In New Window

& Cut Ctrl+X
5 Copy Ctrl+C
Paste Cirl+V

Comment Out Ctrl+Shift+X Dimming LED MATRX
Engine Analog [0: 51
Delete Del

Find Referenced Variables...

ming Engine Per pheral TEDs
Subsystem & Model Reference 4

Embedded Format
(XN Rotate &Fiip
Arrange 4

d Target Peripherals External Components
XMC1300)

Mask e
Library Link

Signals & Ports 4
Requirements
Model Advisor L

Fixed Point Tool...

C/C++ Code | @ Build This Subsystem

Block Parameters (Subsystem) Generate S-Function
Properties... Export Functions

Help Navigate To C/C++ Code
Open Subsystem Report
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New Flow Demonstration Cinfineon

-DAVE Intro-

B DAVE™ version 3 from Infineon enables automatic code generation
based on oriented software components — DAVE Apps

B DAVE™ version 3 is capable of optimizing the resource allocation via
the DAVE Solver:

B Determining which timer can be connected to the ADC

B Determining which pins can be used with a given ADC channel

y .
s
EEEN) - ammEEEE-ac S

AREBEERTER

JEEEEE =B

inEEEEEn

AL L [ [ ]

HEE B

Writing efficient peripheral drivers
Maintaining a conflict free resource allocation

Optimizing the pin mapping DAVE
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New Flow Demonstration Cinfineon

-DAVE Intro-

Continue with

DAVE™

Select the appropriate DAVE™ App from a
library of > 170 DAVE Apps
|
Configure the DAVE™ Apps with a GUI and
compose them as needed
|
Map the required HW resources to the
available chip resources

Generate the library source code Continue with a

I 3'd party tool

Utilize the generated code via APIs Utilize the generated code via APIs

Compile, build and debug Compile, build and debug

\/
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New Flow Demonstration Cinfineon

-Creating the resource library-

® In a DAVE project we then “"dump” the needed Embedded
Target Resources:

® Analog-to-Digital Resource (ADC001)

B Dimming engine resource (BCCU)
B Interrupt resource (NVIC002)
B Configure the resources

B And press the generate code button...

e
: . =
B —
Anslé I 'r-,-r.ir.:‘.e :
R — e NVICOO21
. Interrupt Configuration
voidfintensity updt step(void) ] Interrupt Priorty
(
- Preemption Priorty 0 de<
uinclé et
ADC001 Han 1t ! Enable Interrupt
AD 1 ndl v Enable interrupt at intualzation
s_wrapper (éresult.Result, &target brightness ); U""dd'mml"w““"dl"lW""»'-).W."’CD l - -
LAMP e ponent CNMITELIMP d b
DOIN £ MM LOCK PRESCA —
)
4 upde initi
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New Flow Demonstration
-Merging the libraries-

m Copy the generated files from Simulink into the DAVE

project and flash it into the XMC1300 target

4 DAVE CE - LightSenso

File Edit Navigate Search Project DAVE Debug Window Help
3~ O W n @

@ C/C++ Projects = L( Project Explorer =0

4@ LightSensor03 [ Active - Debug | |

%=, Binanes
) Includes
@ Dave
&> Debug
& html
&> Startup
L] Intensity_updt.c
[ Intensity_updt.h
L€} light_control_wrapper.c
[ Main.c
[ tmodel.h
(B twtypes.h
| ARM _toolset_settings_Debug.jlink
| LightSensor03.launch
| LightSensor03.1d

2%
AR=R-S

sa App Dependency TreeView I' S0

as ADC001/0
s ADCGROUP001/0
s ADCGLOBO001/0
aa CLK002/0
as 10001/0
aa NVIC002/0 [compare_match]
sa WHITELAMP01/0
sa BCCUGLOBAL/O
sa CLK002/0
#a BCCUDIMO1/0

umeEEoasOR

[& Main.c

e p  Pvidr

(&) light_control_wrapper.c

RT_MODEL_Intensity_updt Intensity_ upd M H

RT_MODEL_Intensity_updt *const Intensxty_updt M = &Intensity_updt_M_;

extern void get_result_Outputs_wrapper(const uintl16_T *adc_handler,
uintl6_T *result_address);

extern void light_control Outputs_wrapper(const uintl6_T *light,
uintl6_T *target_brightness);

extern void set_intensities_Outputs_wrapper(const uintl6_T *whitelamp_handle,
uint16_T *myhandle);

/* Model step function
vo:d Intensity_updt_step(void)

/* S-Function (get_result): '<S2>/S-Function Builder' */
umtls _t target_brightness;

ADCOOI_ResultHandleType result;
ADC@@1_GetResult(&ADCO@1_Handle®, &result);

/* S-Function (light_control): '<S4>/S-Function Builder' */
light_control_Outputs_wrapper(&result.Result, &target_| brxghtness )

/* S-Function (set_intensities): '<S53>/S-Function Builder'

WHITELAMP@1_SetDimLevelExponential (8WHITELAMPO1_Cfghandle®, target_brightness,
DIMMING_CLOCK_DIVIDER, DIMMING_CLOCK_PRESCALER);

. |}

Model initialize function */
void Intensity_updt_initialize(void)

* Registration code */

/* initialize error status */
rtmSetErrorStatus(Intensity_updt_M, (NULL));

/* block 1/0 */
(void) memset(((void *) &Intensity_updt_B), @,
sizeof(BlockIO_Intensity_updt));

* external inputs */
Intensity updt_U.Digitale4eds = eu;
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New Flow Demonstration Cinfineon
-Unit Testing-

m XMC1300 boot kit together with the LED Lighting
Application kit from Infineon are used for testing

B We are now testing two optimized libraries that were
seamlessly integrated in DAVE
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Gafineon
Summary

B We have:

B Addressed the advantages of using a Model-Based
Development Flow for Embedded Applications

B Addressed the problems on optimizing embedded
targets in current Model-Based Development

B Presented a flow where these limitations are overcome
by using Simulink+DAVE
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Thank you...

Questions?
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