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• Motivation: Automotive Battery Safety 

• Model-based Top-Down Flow 

• Automated Platform Generation Flow

• Extension to Support AMS

• Summary and Conclusion
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Figure 1

Li-Ion traction battery incl. BMS example
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Model-Based Top-Down Flow
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Hardware Architecture Model (Platform Model)

• IC level hardware 
architecture described 
in SysML Internal 
Block Diagram

• Decomposed 
hardware resources 
and communication 
links
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Platform Model Generation Flow

SysML Platform Model
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Platform Model Generation Flow (II)

• Integrated in existing design and 
system integration framework 
−Design tools 
−Directory structures
−Documentation rules
−…

• All extensions need to fit in this 
framework 
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AMS Extensions for IP-XACT

• Accellera Vendor Extensions for Analog and Mixed Signal
−Will become native element in next version of IP-XACT standard (IEEE 1685-202x)

• Extends IP-XACT wire port
• domainTypeDefs
−Describes domain type of a port per view, e.g. electrical

• signalTypeDefs
−Describes the signal semantics of a port per view

signalType Verilog AMS SystemC AMS

continuous conservative electrical outp; sca_eln::sca_terminal outp;

continuous non-conservative sf_voltage outp; sca_lsf::sca_out outp;

discrete wreal outp; sca_tdf::sca_out<double> outp;
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Annotate AMS Attributes in Platform Model

Analog Mixed Digital

Add new attribute to
SysML to annotate

signal type

Module type can be
derived from port

signal types.



PUBLIC 9

Generation of IP-XACT Description

Create component

Create ports

Create fileset

Create port signal types
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AMS Component in IP-XACT
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Generate SystemC Model from IP-XACT

• Digital leaf components
−NXP internal tool generate modules incl. interface and registers
−Register models based on SCML
−Base module for generated elements and derived module to add behavior

• Hierarchical components
−Commercial SystemC Netlister (Magillem tool suite)

• Data types for ports/signals
−Header file containing default typedef to int

• Build files for SystemC compilation based on filesets
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Create Analog Components in COSIDE
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Starting Point to Implement Component Behavior
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Add Testbench to Complete Model
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Compile and Run Virtual Prototype
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Summary and Conclusion

Conclusion

• Good integration in existing system integration environment

• COSIDE fits well for AMS component modeling and refinement

• Manual creation of projects and modules in COSIDE breaks automation
− Script interface to control basic COSIDE functions would be helpful 

• Model-based top-down flow for safety-critical 
semiconductor products

• Automated flow to generate skeleton for 
executable VP form platform model

• Flow extension for AMS based on IP-XACT AMS 
extensions and COSIDE
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Context of this work:
SysML Based Architecture Definition and Platform Generation Flow
DVCon Europe 2019 | Oct 30, 15:15 - 16:45 | Forum 6: System Level Design

Questions?
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