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Electronic Thermal Design Method for Advanced and High Precision
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As for the thermal analysis of the electronic device, steady state analysis is general, but the establishment
of the electronic control is not only steady state. Transient heat generation such as switching loss with
time is required a design that satisfies the electrical and thermal characteristics of all the mounted
semiconductors. Demands of the analysis to enable such an inspection increase rapidly. This paper
reports a semiconductor model for two transient thermal analysis. Those models use measured transient
thermal resistance characteristics or transient thermal resistance graphs guaranteed by a manufacturer.
Furthermore, we explain the co-simulation using the network analysis that is design technique for the

next generation.
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Fig. 4 Comparison of thermal analysis model
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Fig. 10 Simulation result at O.1s
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Fig. 11 Thermal network of RC model
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Fig. 12 Transient thermal resistance vs. pulse width
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Table 3 The error at each time
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Ix104 2.9 2.9
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%102 3.1 1.8
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Fig. 15 Electronic/Thermal circuit of the wiper motor ECU
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Company A B C
T(-252 DPFAK T-263
Package .M
6:& \Xn;“
" Wils(V) 40 [if1] 250
§ IdiA) o0 w0 33
g | T 175 175 150
= Power{W) 147 157 211
Tum-on Delay Tirme{ns) 18 11 50
Rise Time{ns) & 27 200y
Tum-ofl Delay Time{ns) Tl rr 120
Fall Time(ns) Q &7 140
Ron{miztyp.) 235 27 77
Bje T/W) 102 095 0,59
Maodeling LEVEL3 BSIM3 LEVEL3
53 MRREREEE 35 &
Il B RAT LS & U 45 57 MOSFET @ KL A & - 39 L Company b
T '.;".’{ """""""
— AMIE Vds & FL A 2k 1d 7 6 58t % K, — >
p 2 R - M N BN O I O o
ZN % B BHIZ A 1§ %, Fig. 16 12 1d 0 [l BSR4 -— -
. . o . 20 +=======-3-1-§-}-} -+ +31-1-}-}-
FEH, Fig. 17 \Z Junction iRE D BJFEHHERZ R T, =
T 1A 171 Juneron : 3 AR
FCHHT 58 LT, Atk MOSFET i Id 15 === xi"”“ii”iii
F—TIUBKEL, TOHKEREOREIRKE V., —F 10 ----4f 4 ' '
T C 40> MOSFET 2 Id /b 1. Zo#le LT, s LI 1
Table 4 1277 L 7= & 912 C 4t MOSFET &, Ron % o
A L TREL, Vv BENPKREL 2B720DT 0 0.2 0.4 0.6 0.8 1

b5, CEEEORE LA, BERETHL S — > Elapsed time(ms)

onfoff DAA v FrruAL, EEIHEHD ON EILD
I TE S, FhlE, F VOB RIRE
7Y, MEPEHLS B2 EZLNS.

DX, IR HE D B i b A s E
WCHERR T &, B IR ET O MPIBRE T Junction
ORGEZ 52 L THFAMMED M ET 2L b1, &
AT LD RIEICHIR T & 5.

Fig. 16 Result of circuit analysis
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Fig. 17 Result of thermal analysis
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