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Abstract.  A simulation environment for the design of 
battery management systems (BMS) based on the mod-
elling languages SystemC/SystemC AMS will be present-
ed. Models of battery cells, the temperature and current 
sensors, the components for balancing of the battery 
cells, the integrated circuits to monitor the cell voltages 
and the interface for the data transmission to the con-
troller where the BMS software is running describe the 
hardware. The software can be integrated via an AU-
TOSAR RTE compliant application programming interface 
into the simulation. The approach allows considering the 
nominal as well as the faulty behaviour of components. 
The simulation environment is integrated into the design 
environment COSIDE. 

1 Introduction 

2 Implementation 
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Figure 1: Components of the BMS Design environment. 
 

 Model  Description 

Battery battery_cell Table model for battery cell 

cell_temp Heat generation in the 
battery cell and exchange 
with the environment 

 battery_pack_6s1p Battery stack  
(6 battery cells in series) 

BM IC bmic_eln Model of the electrical 
terminal behaviour of the 
BM IC for measuring and 
monitoring battery stacks in 
hybrid and electric vehicles 

BM IC bmic_simple Behavioural model for BM 
IC for measuring and moni-
toring battery stacks in 
hybrid and electric vehicles. 

Environ-
ment 

simple_hvcs_eln High voltage current sensor 

ntc_thermistor_ 
characteristic 

NTC resistance characteris-
tic with temperature de-
pendency 

temperature_ 
measurement_eln 

Resistance circuit for tem-
perature measurement 

file_in_eln_isource Source with reading a  
current profile from a file 

BM Con-
troller 

RTE AUTOSAR RTE compliant 
API of the BM controller 
(BM-software) 

TLM tlm2spi_target Transaction Level Model 
(TLM) interface for SPI 
(for connection of the BM 
the BM IC controller) 

tlm_current_sensor TLM interface for Local 
Interconnect Network (LIN) 
modelling (for connection 
of the power sensor to the 
BM controller) 

tlm_controller TLM model of the  
BM controller 

Table 1: Models for virtual design platform.  

3 Example 
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Figure 2: Top level description of a BM system model. 
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Figure 3: Current profile, voltage and SOC of a battery cell. 
 
 

4 Selected Models 

4.1 Model for the battery cell 

Figure 4: Structure of a cell model. 

4.2 Interfaces of BM IC and BM controller 
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4.3 BMS application software interface 

4.4 Inclusion of the BM - software 

Figure 5: Interface with BM IC and BM controller. 

Figure 6: Generic controller model and implementation  
of software applications. 

4.5 Hardware-in-the-loop  
application (HiL) 
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5 Outlook and Summary 
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