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Sensor-less temperature measurement
Andreas Berger
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IFAT Contributions to GHOST

* Integrated Impedance Measurement System

— Development of an integrated solution for
electrochemical impedance spectroscopy

e Electro- Thermal Characterization

— Indepth electro-thermal characterization of battery
parameters on cell level

— LTO and LiS cells chemistry

* Impedance based Temperature estimation

— Evaluation of impedance based temperature
estimation
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Electro-chemical Impedance Spectroscopy
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EIS in a Battery Pack

battery 1 battery n-1 cell connector battery n cell connector battery n+1 battery N

Vcell n+1

Transceiver IC

transformer i UART transformer

Microcontroller

Host Controller board
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Integrated EIS Measurement System

PCB
Voltage Converters
1.5V 3.3V
\ 4 \ 4 \ 4 \ 4
EIS-IC Microcontroller Com. Interface
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Integrated EIS Measurement System

* Form factor EIS evaluation PCB
* Easy to use Graphical User Interface

GHOST Demonstrato
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Electro-thermal characterization

* Characterization of Complex Impedance over SoC
and Temperature

Electric Charge

R R R R - e e o o e s e s e s e s e s e s e s e s e e s e s e s e s e s e s e s e e e e e e e
s el el el el el ks el el ks | o~ .. wm ofs == ONLINE PUBLIC DEMONSTRATION ~ wem uffn mem
—d=—d=d—d bbb mb=t=dq (0fin€ON p_g U e
= o o e e g " lmfmpmpmpmpmp—p—-




Impedance based Temperature Estimation

e Used input features
— Real

— Imaginary

Error [°C]

* Estimation accuracy
—SOC: 0-100%

— Temp: 0—45°C
— Range: -7/+14°C 10 | | | | |
0 20 40 60 80 100
SOC [%]
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Improved Temperature Estimation

e Used input features
— Real 4}
— Imaginary ’
— SoC

e split in two estimation regions
* Estimation accuracy
— SOC: 0-100%

— Temp: 0—45°C |
— Range: -3/+5°C "0 2 40 50 20 100
SOC [%]
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Impedance based Temperature Estimation

* Dynamic temperature estimation during driving profile
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Thank you

Copyright ©
The content of this presentation has been produced under the EC contract 770019. It is the property of the GHOST consortium and shall not be
distributed or reproduced and/or disclosed, in any form or by any means without formal approval of the GHOST Consortium.

The content of this presentation does not reflect the official opinion of the European Union. Responsibility for the information and views
expressed in the presentation lies entirely with the author(s).
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