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|GBT Junction Temperature Extraction Method Based on
Novel Composite Observer

HUANG Chengyang, SUN Jianping, XIE Chuan, ZOU Jianxiao
(School of Automation Engineering, University of Electronic Science and Technology of China, Chengdu 611731, China)

Abstract: Extracting the junction temperature of an insulate-gate bipolar transistor (IGBT) module is an essential
part for its health monitoring and lifetime evaluation. The commonly used open-loop observer suffers from a lack of
disturbance rejection capability, while the closed-loop scheme is infeasible since the states of a heat transfer system are
not completely observable. Therefore, a composite observer suitable for online IGBT junction temperature extraction is
proposed, where a closed-loop part is built therein via the observable states and the residual unobservable states
construct an open-loop part. Aimed at an H-bridge inverter constructed with FF225R12ME4 IGBT chip, the design
procedure of the composite observer is given in detail. Finally, real-time simulations of the composite observer were
conducted on a hardware-in-loop (HiL) system, i.e., dSPACE DS1202. The HiL simulation results verified the
superiority of the proposed composite observer in suppressing the effect of loss calculation errors on the estimation

accuracy over the conventional open-loop observer.
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