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void equations() {
EQN(phi) << phi == [(i_coil) * i_coil;
EQN(i_coil) << kt*rotor.v() == coil.v() - r_jwind*i_coil - phi.dt();

coil.if) +=i_coil;
rotor.f() +=

Contact: Thomas Arndt, Karsten Einwich, Thomas Uhle E-Mail: Karsten.Einwich@eas.iis.fraunhofer.de



Analog Design Abstraction Levels and
SystemC-AMS Models of Computation
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How to help the analog designer fO: - navigate through the abstraction levels and the modeling styles

* choose the most suited modeling style to an abstraction level for
best accuracy and computational speed

SystemC-AMS Models of Computation (MoC)

TDF LSF ELN
Timed Data Flow Linear Signal Flow Electrical Linear Network
[ TDF Modeling Style \ ( LSF Modeling Style \
I o | I === U | Command

Laplace Transfer
Function (LTF)

Abstraction Levels

System Level

Analog Functional

Unit Level
Analog Module Level
Analog Module
A same abstraction level Implementation Level A same modeling style at
with different modeling styles different abstraction levels

/- Analog Block Level
Analog Block

Implementation Level

Transistor Level

\_ ELN Modeling Style W, Modeling Style
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Franck Paugnat, Laurent Bousquet, Katell Morin-Allory, Laurent Fesquet. “A Performance Comparison
B TDF B LSF [ Encapsulated LSF B ELN

Between the SystemC-AMS Models of Computation”. EdaWorkshop11, May 2011. Dresden — Germany.




SYCYPHOS - A Framework
for Designing Cyber Physical Systems

Florian Schupfer, Josef Wenninger, Christoph Grimm
Vienna University of Technology, Institute of Computer Technology

Combining distributed computer ('cyber') and physical systems leads to new challenges that are not yet solved, neither
by tools nor by methodologies. The methodology handles design issues and provides a (work in progress) tool for the
design of cyber physical systems. The tool supports modeling of distributed and heterogeneous systems -- in particular
at functional level -- while offering means for power estimation and for analyzing the impact of non-ideal behavior of
micro- or nanoelectronic implementations.

—= « No joint simulation of network and Example of a
c;g Hardware/Software design Cyber Physical System
~= « Late verification of properties like current con-

sumption, accuracy or reliability R (\ \\\\\ W
— . - hime— i
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r\—_ij Components Temperature Operating System Protocol stack
ac 5 i lication Soff ireless In- k
5 o Proﬁ I i ng Of accu racy/robustness and pOWer con- Tire pressure Application Software Wireless In-Car Networl
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Power Profiling
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Profiling of:

* Power properties
 Accuracy metrics

— Bus-connection \w»ww RF-connection
* Reliability estimation V- contolunit
- i Windew CIE®
: [ “Itr\ ~.Mﬁl‘ |q
Design Methodology = i A
. | el | m m
" & Iy ﬁ'ﬂwww i
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Contact: Prof. Christoph Grimm, Vienna University of Technology Tecuniscre
Institute of Computer Technology: grimm@ict.tuwien.ac.at Wien
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SystemC AMS Modeling of a PCR-CE Lab-on-chip
For Multithreaded DNA Analysis

Amr Habib, Francgois Pécheux and Marie-Minerve Louérat

University Pierre et Marie Curie, Computer Science Laboratory LIP6, Paris, France

Architecture exploration of heterogeneous Applications

Temp_ctrl
primer 1
Dolv::mse || Primer 2 ¢
L valve_ctrl
. o L] - | |
Model of a b system </ (T E H
Lab-on-chip that encompasses several disciplines such as E DIGITAL .
analog, digital, chemical kinetic reactions, optics and embedded  ona faver deviey #Z\}. 1 manycore Amplification & ) P &
software. sample e, 1 . (PCR) detection control
1 % D Architecture (CGE)
Virtual prototype taking as input an initial DNA concentration as J_: RTD
well as the expression of the gene as a DNA string A 8
K> .
Able to compare the input string to a huge database of r‘ ’ G} 8 Model composed of three parts :
reference samples, and this detects mutation and pathologies. o F | = - DNA amplification by Polymerase Chain Reaction (PCR)
The simulated model can be used as a simulatable specification dNTP \} A ddnTP 'n' ' (o - Molecular separation by Capillary Electrophoresis (CE) and
at a very high level of abstraction and can be seen as the first N optical detection of fluorescently labeled molecules
refinement step towards the design of a complex heterogeneous 5 =  ret tompl - Automated DNA sequencing on a digital manycore
o ! i) X
and bio-compatile system. > architecture running a highly multi-threaded Smith-Waterman
Vo) 8 Ref temp2 sequencing algorithm.
<DAC}
oA - Control temperature
- Control cycle duration
- Signal processing
- Information processing
- Align DNA sequences
. - Compare acquired sequence with
System AnalySIs detected sequences
- Search within a database
-etc...
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Timed data Flow

- PROC (MIPS32)
+ TDU: Test & Decision Unit

* VMU: Voltage Management Unit

+ LCG: Local Clock Generator
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Discrete Event

da o
(=ra)=( W'_I\"”

Polymerase Chain Reaction Capillary Electrophoresis Optical Detection MP SOC
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4 minutes to simulate PCR-CE and 100 samples comparison
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Simulation results SystemC AMS (Timed Data Flow) and SystemC
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Academic Connection Program

Exchanging knowledge
for the introduction of
the SystemC AMS stan-
dard into educational

and teaching programs. Building a network
- Universities
- Research organizations
Interested to join this program? - Industry
Contact:

Martin Barnasconi, NXP Semiconductors
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