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FIG. 1 Simplified Structure of a

Semiconductor Device
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Table 1

and Simulation Value

da T/ C

s 4890152 58 UM UL 00797 £

1 0 0

2 1.2513 1.2513
3 2.1273 2.1273
4 2. 8780 2. 8780
5 3. 5037 3. 5037
6 3. 7280 3. 7280
7 10. 156 10. 156
8 13.119 13.123
9 13. 761 13. 763
10 13.928 13.929
11 14. 055 14. 058
12 14. 055 14. 058
13 14. 055 14. 058
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FIG. 3  Structure of a BJT Microwave Power
Device The active region. consisting of 60 sub

cell transistors, is on top of the chip. The total
power of 60 sub cell transistors is fixed at 2ZW by
a circuit.
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Table 2

Horizontal CrossSection in Silicon Microwave

Average Increment of Temperature at

Power Devices

il TH 11 24/ C

s SV S8 52 1 AR B 10 52 4
1 7.333 7.333
2 7. 687 7. 686
3 11.863 11. 861
4 15.343 15.339
5 18. 242 18. 243
6 20. 660 20. 662
7 22.674 22.678
8 24,352 24,356
9 25.751 25.753
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A Method of Verifying Simulated Steady Thermal Field
of a Semiconductor Device

ZHANG Hong—=xin

(CAD Institute of Xidian University, Xi' an 710071, China)

Abstract: The 3-D thermal simulation of a realistic semiconductor device is diverse and error prone, so it is desired to be veri-
fied at the design stage. Besides the trivial morphology check, in which the shape of simulated thermal field must consist with
the heat source of the device, a new method, average value check is proposed in this paper to judge the simulation results. If
the simulation is correct, the average temperature of any horizontal cross section is equal to the predicted values of the chip,
substrate and heat sink. And the average temperature can be predicted as follows: on condition that the average temperature
drop over the layers, paralleling the bottoms of heat sink. equals the one predicted by the average theorem proposed: if the
cross sections of the chip, substrate and heat sink are same sized, it can be obtained by directly from the average theorem: oth-
erwise, it can be obtained using the average theorem together with the data synthesizing. T o obtain a reliable result, it is neces—
sary to simulate the dependence of the hottest spot temperature on an inaccurate parameter, if have, and then to determine the
error of this temperature caused by the uncertainty of the parameter. This method is proved by simulating of GaAs MESFET

and a Si BJT microwave device, with the results in good agreement with the experimental ones.

Key words: thermal simulation; reliability: semiconductor device
EEACC: 0170N: 1350: 0290
Article ID: 0253-4177(2001) 04-0496-04

* Project Supported by National Natural Science Foundation of China Under Grant No. 69876029,
ZHANG Hong=in male, professor, was born in 1938, His research interest is thermal and thermal related properties of semiconductor de-
vices.

Received 22 March 2000, revised manuseript received 17 June 2000 ©2001 The Chinese Institute of Electronics





