A¥9 L MOSFET®9 PSpice €8 &

°] 73

o
o I

)

%

J% e

h2) u _]z
] é‘AﬂJ‘L

Implementation and Verification of PSpice Thermal Model for Power
MOSFET

Gyeong Hoon Lee, Soo Whan Park, and Se Kyo Chung
Gyeongsang National University

ABSTRACT

The operating characteristics of power MOSFETs greatly
vary depending on the junction temperature. A PSpice
thermal model is implemented to simulate the temperature
characteristics of the power MOSFETs in this paper. A
thermal model is derived that can be applied online in
PSpice simulations and PSpice parameters are reconstructed
using a curve fitting from commercial data sheets. The
implemented PSpice model is applied to the buck converter
and the validity of the model is verified through
experiments.
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Fig. 1 Thermal model (tank circuit)
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Fig. 2 Transient thermal impedance from the datasheet

Thermal Characteristics

Symbol Parameter FDP18N20F FDPF18N20FT| Unit
Rasc Thermal Resistance, Junction to Case, Max. 12 30
Rasa Thermal Resistance. Junction to Ambient, Max. 62.5 625
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Fig. 3 Thermal ratings from the datasheet
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Fig. 4 Curve-fitting with thermal model parameters

Z 1 ¥ ZHO RC @t
Table 1 R-C value of thermal model

Thermal Resistance
Junction to Case
RT1 0.12
RT2 02
RT3 0.32
RT4 0.56

Thermal Capacitance
Junction to Case
CT1 0.005
CT2 0.04
CT3 0.12
CT4 0.45
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Fig. 5 R-C thermal model coupled with buck converter
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Fig. 6 PSpice simulation waveforms
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Fig. 7 MOSFET case temperature measurement
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