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Theoretical Approach E k.T <K>

Motivation VG, T) = Eg —n- Tln
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B Math. model of parallel diodes
with eqg. (1,2) [1] Vb (i, Ty) = V2 iz, T2) (2)

To measure the junction temperature of SiIC MOSFETs in active power ® Most current through body diode

cycling, the V¢(T)-method is used. It reaches its limits when applied to with lower Ve (T), V. and . SVALT) _T-k-n 1
parallel connected single chips, affected by a high V., imbalance of the differential resistance R, (3) d 8i i-q i 3)
body diodes. Results from experiments and simulation indicate that ® Increasing the sensing current St ol A
significant discrepancies in the thermal characteristics among chips can d.|ff.erent|al resistances more 8 q- iz 2 (4)
. o . . . similar, measured T,; converges
lead to errors in temperature estimation. In this case, increasing the current toward T v (T T)
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significantly can reduce the measurement error for specific devices. m V. of diode with lower Ry, V<p(T) Rp, PR Rp, (5)
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Temperature Calibration and Measurement Electrical Characterisation
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- Ten.750.V SIC MOSFET (25 mm?, Rpg o) = 8 MA) m Kink around 200 mA / 2.4V, below device spread is almost constant, above
m Calibration 25 °C..175 °C; lsp =10 MA..T A; Vg = -8 V the curves converge, reducing V¢ spread and matching the observed
m Selt-heating is monitored via thermocouples improvement of temperature measurement at higher sensing currents.
®m Range of V. (T) decreases with higher current DUT on DCB substrate with B Ry weighting factor of diodes in the parallel Vp(T) measurement approaches
nd lower temperatures first-level inter-connection 0.5 at higher current, while at low current the low-V,, diode dominates -
T P | | explaining why higher lsp yields T,; closer to the mean temperature
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= Parallel SIC MOSFETs with strong V.p mismatch: Vep(T)-method gives
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