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Research on On-line Measurement Method for MOSFET Junction
Temperature Based on Turn-on Delay Time
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Research Institute of the Ministry of Industry and Information Technology, Beijing 100037, China)

Abstract: With the development of industrial demand, higher requirements are put forward for the reliability of
power transistors. The real-time measurement of device junction temperature can ensure the normal operation of the
device, so it is very important. Through the research on the on-line measurement method for turn-on delay time, a
measurement circuit is designed. By measuring the turn-on delay time at different junction temperatures, the relationship
between them is established, the on-line measurement of device junction temperature is realized by measuring the turn-
on delay time under actual working conditions, and the device junction temperature is deduced. The results measured
using the proposed method are similar to those obtained by an infrared temperature gun. In this way, an on-line
measurement method for MOSFET junction temperature based on turn-on delay time is proposed, providing a new idea

for the on-line measurement of junction temperature in the future.
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Fig. 1 On-line measurement method for MOSFET

junction temperature based on turn-on delay time
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Fig. 2 Schematic of measurement circuit

HRAE 1] 2 B3t HE 42 58 B PCB AR 52 45
Bl 3 B . KB 1k HAB RS 5% PCB Al 52
FIH LA FE I MOSFET S5, il A IR AR
(AR YRARIE BT FHAE IRAS 4 HF-100FN YR A& 20 1
FISEPEIEN SCIR R0 ), i H B AR o0 4 R
G DR PR S, B W 7 105 45 14 96 Sk T AH 7 7
B, Z ST I R A TAE

B3 PCBX%#
Fig. 3 PCB specimen

2 HimREZNERN

21 REHE
EHURIS o IRFP260N f) MOSFET #5141k 47
R, 25 Vs 4 3.7~4.1 V, BKFE R 100 s AY

FKHES, Vis A 1~2 V, I FRER S MOSFET
I A S, O e R B Rk 95 ¢ TREE
il 25~95 °C,AE0HE 10 °C, BB IR AR
S A PRI SR A ORI T 3 Ul

WA TR, /3 IFE Vis 4 10,15,
2.0 'V s i T AEAR R () S S LR, S e R
i FH 2T NI JRAR A 1 S5 0 B MOSFET f950s R i
PEFT X F AT , BB A 2T AN TR A R B A SO
R
22 RWHER

H T MOSFET P REACAS, b3 EE Rep , At
5 396 FRCIN) e AR b P AT s B L O T 2 S0% 1 R
(] 254 SRy T3 SR R[]

Kl 4 S 55 CHIMHE LR Vs RN LI s
HIBHE B 5 0 Vie=1.5 V 450 55 Chf I3 4E
IRBFE PT84 5k 1.26 ps, S8
PR 3 YO I HOE Y DAl AR 54 2%, 1R
Fe A A AN S PR T i R R 430 1.0 VA
2.0 V,EE FARLER 58

X BRI TR A, 18 BRI ANR



555 4]

BN 5 BT IRl AL IR I 6] 1Y) MOSFET 258 7 2 &2 5 VAT 297

Y W PR T 3 A 3R A ] 55 2 7 % X R DG R
Kl 6 s, LA DR PT LA Y 7EAS ) s 5 L
T, B4R B —F L R YL HE
MRS A 225 IREET A RTEIR RN, il R
A ] T K 22 5 (AR T B b T e R P e
A ) 3 AR o (R 368 SB[V L
JEMETE 14~16 ns/°C, U5 HNZRTEEAF BE 95% 010 il
PRI LAEESZ , T LA Sk 3 A 3R e (] 5 235 e 2 45
R R,

™ /Vt;s

Ios

Ves/(500 mV/H%)
1s/(20 mA/KZ)

§|u| Ll RTENIN

Lol IM Ll ™
/(100 ps/k&)

4 55 CHIEIHIR R EFRmAR B K

Fig. 4 Waveforms of gate-source voltage and drain

current at 55 °C
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Fig. 5 Waveforms of turn-on delay time measured

at 55 °C
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Fig. 6 Curves of linear fitting between on turn-on

delay time and device junction temperature under

different drain voltages
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Tab. 1 Comparative analysis of measurement results
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