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Technick® pozad²
Rostouc² mnoģstv² aplikac² bateriovĨch ¼loģiġŠ
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AutomobilovĨ 

prŢmysl

Z§loģn² zdroje 

energie
fotovoltaika
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AutomobilovĪ prŨmysl
PŚechod na BEV

Kl²ļov® faktory:
Cena

VysokĨ pod²l na cenŊ elektroauta

Dojezd

Ģivotnost

10+let/7000 nab²jec²ch cyklŢ

Rychlost dob²jen²



BatteryManagement System
C²le BMS
MŊŚen² napŊt² a teploty na ¼rovni ļl§nkŢ

MŊŚen² proudŢ

Sp²n§n² rel® a bezpeļnostn²ch prvkŢ

Battery Management System (BMS)
VĨpoļetstavu nabit²(SoC - State of Charge).

VĨpoļetstavu opotŚeben²(SoH - State of Health).

Monitorov§n² izolaļn²ho odporu

Cell Supervision Circuit (CSC)
MŊŚen² napŊt² ļl§nku v ÕV rozsahu na vysokonapŊŠov® ¼rovni.

MŊŚen² teploty na vysokonapŊŠov® ¼rovni.

Aktivn² nebo pasivn² vyvaģov§n² ļl§nkŢ.
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Jak?

Jak?
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SCALEXIO Real Time Hardware

ÁSimulace Cell Supervision Circuit (CSC) a dalġ²ch 

souļast²(napŚ. proudov® sensory na sign§lov® ¼rovni

ÁĠirok§ ġk§la komunikaļn²ch rozhran².

ÁCAN 

ÁSPI

ÁIĮC, isoSPI, VI, é

ASM Battery

ÁModel baterie s v²ce ļl§nky s rozhran²m pro paraleln² Śazen² 

bateri², vļetnŊ modelu napŊŠovĨch ztr§t a teplotn²ho modelu.

ASM Fuel Cell

ÁModely palivovĨch ļl§nkŢ PEM zahrnuj²c² elektrochemick® 

reakce uvnitŚ palivov®ho ļl§nku a dr§hu pro pŚ²vod vzduchu a 

vod²ku.

Battery Management Test Systems

ÁSimulace vysokonapŊŠovĨch bateri² na 

¼rovni jednotlivĨch ļl§nkŢ pro 

elektroautomobily a dalġ²

aplikace

ÁPŚesn§ Battery 

Cell Voltage Emulation deska k pouģit² se

SCALEXIO syst®mem

Ready-to-use n§stroje

ÁPŚedpŚipravenĨ SIMULINK model

ÁModelDesk projekt pro parametrizaci

syst®mu

ÁControlDesk projekt pro Ś²zen² a

kalibraci



)

BMS direct measurement of 

Stack voltage

Battery current

Isolation level

CSCs are supplied by pack cell voltage

Temperature measurement on pack level

Testov§n² na ¼rovni 
vysok®ho napŊt²
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BMS sp²n§ rel®

BMS mŊŚen²:

NapŊt² sady 

(Stack voltage)

Proud baterie

ĐroveŔ izolace

CSC jsou nap§jeny 

napŊt²m ļl§nkŢ sady.

MŊŚen² teploty na 

¼rovni sady.

CELL

CELL

CELL

CELL

CELL

CELL

CELL

CELL

CSC

CSC

+ -

ƴŀǇŠǘƝ

proud

ōŜȊǇŜőƴƻǎǘ

wŜƭŞ

BMS
Komunikace

Komunikace

HIL¢ŜǎǘƻǾŀƴȇ ǎȅǎǘŞƳ
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Testov§n² na 
sign§lov® ¼rovni

CELL

CELL

CELL

CELL
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CSC

CSC
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BMS
Komunikace

Komunikace

HIL¢ŜǎǘƻǾŀƴȇ ǎȅǎǘŞƳ

BMS sp²n§ rel®

BMS mŊŚen²:

NapŊt² sady 

(Stack voltage)

Proud baterie

ĐroveŔ izolace

CSC jsou simulov§ny na 

HILu

MŊŚen² teploty je 

simulov§no na HILu

Moģnosti komunikace

CAN

SPI

isoSPI(AD)

VIF(TI)
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Virtu§ln² 
testov§n²(SIL)

CELL

CELL

CELL

CELL

CELL

CELL

CELL

CELL

CSC
V-ECU

CSC

V-ECU

+ -
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Proud
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BMS
V-ECU Komunikace

Komunikace

¢ŜǎǘƻǾŀƴȇ ǎȅǎǘŞƳ

tǊƻǎǘǌŜŘƝ SILu(VEOS)
model

BMS Ą Virtualn²ECU bŊģ²c² ve VEOSu

CSCĄ Virtualn²ECU bŊģ²c² ve VEOSu

Moģnosti komunikace

CAN

isoSPI



Hardware
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Karty pro emulaci napŊt² 

bateriovĨch ļl§nkŢ

Konektory pro tepeln® 

sondy, vysokonapŊŠov® 

sign§ly a bus konektory

VysokonapŊŠovĨ zdroj

N²zkonapŊŠovĨ zdroj

SCALEXIO real-time 

system se standardn²m 

I/O

VelkĨ bezpeļnostn² prostor 

pro testovan® zaŚ²zen²



ϭ нлнп ōȅ Ř{t!/9 DƳōIΦ !ƭƭ ǊƛƎƘǘǎ ǊŜǎŜǊǾŜŘΦTechnical Computing Camp 5.- 6.9.2024

Function modules
(DS5481C1, DS5486T1, é)

ÁUp to 16 modules per sub rack

ÁCell voltage, temperature and 

high voltage simulation

Auxiliary modules
(DS5481F1, DS5486F1, é)

Áe.g. FIU, series connection of channels

ÁCustomer specific implementations Midplane
(DS5480M1)

ÁConnection of auxiliary 

and function modules

ÁCell voltage propagation 

(series connection)

rear

front
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DS5482 DS5481

�3�R�ÿ�H�W���N�D�Q�i�O�% 4 2

�5�R�]�V�D�K���Q�D�S�
�#�R�Y�p�K�R�Y�ë�V�W�X�S�X 0 é 6V -6 é 6V

�3���H�V�Q�R�V�W���Q�D�S�
�#�R�Y�p�K�R���Y�ë�V�W�X�S�X +/- 0.5mV +/- 0.3mV

�9�ë�V�W�X�S�Q�t�S�U�R�X�G���Q�D���M�H�G�H�Q���N�D�Q�i�O
5A (peak)

2.5A (continuous)

20A (peak)

5A (continuous)

Rozsah�P�
���H�Q�t���S�U�R�X�G�R�Y�p�K�R���Y�ë�V�W�X�S�X +/-5A 25A/25mA

�3���H�V�Q�R�V�W���S�U�R�X�G�R�Y�p�K�R�Y�ë�V�W�X�S�X +/- 5 mA

+/- 40mA (rozsah 25A - 20A)

+/- 14mA (rozsah 25A - 5A)

+/- 20ÕA (rozsah 25mA )

�0�D�[�L�P�i�O�Q�t���Q�D�S�
�W�t���V�\�V�W�p�P�X 1500V 1500V

�5�R�]�K�U�D�Q�t���P�R�G�H�O�X
100Õs (Procesor)

10Õs(FPGA)

50Õs (Procesor)

5Õs(FPGA)

Emulace napŊt² 

bateriov®ho ļl§nku


