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

7

- Describes the signal semantics of a port per view

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

Add new attribute to
SysML to annotate
signal type

Module type can be
derived from port
signal types.
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Generation of IP-XACT Description

nxp: :createComponent nxp.com bms bcc ADC 2.0 §${nxp::workarea}/chip lib/bcc ADC/METADATA/
nxp::createWirePort inp pi in ""
nxp::createWireTypeDefs inp pi [ list
nxp::createWirePort inm pi in ""
nxp::createWireTypeDefs inm pi [ list bms::a
nxp::createWirePort vdda pi in "
nxp::createWireTypeDefs wvdda pi
nxp::createFileSet ESL 3

s::analog [ list ESL ] false [ list analog.h ] 1

log [ list ESL ] false [ list analog.h ] 1]

ist bms::analog

list ESL ] false [ list analog.h ] 1

[ 1list \
[ 1ist ADClib \
[ 1ist
../coside/lib/bcec ADC.h \ Create Component
../coside/lib/bce ADC.cpp 1\
1\ Create ports
]
nxp: :generateXxmlAmsExtension nxp.com bms bcc ADC 2.0 \ Create fileset
[ 1ist ]
[ list ) Create port signal types
[ 1ist inp pi discrete ESL ] \
[ 1ist inm pi discrete ESL ] \
[ 1ist vdda pi discrete ESL ] \
]
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AMS Component in IP-XACT
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b e Wire
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+ M accellera:wire
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b el Port (inm_pi)
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b el Port (vref _pi)
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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

* 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

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
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Questions?

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
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