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Table 1 Material parameters for thermal simulation

A | BEKA M o (WK) | Akt p | 3MAEE E(GPa)
GaN 5.59 0.18 195.9

Si 3.59 0.262 169.2
Si0, 0.55 0.16 71.7

BRI A 400um X400um S B EBE R (B
AR, AATENKRERETFMIIZTRBES
SHMAFEDHER. GaN EMEELR lpm; HTH
bt 8, A b ERE (substrate Si)B BB 50pm, M
AR LB A 500um, FHH Soum BEL E LLFFIB hHE
MEAIERT . BESEANRS: “T” RIIZFEFER
(buried SiO) B & 1pm A2, HZETREEE (top Si) B A,
IR TRERE BT GaN B W “B” RIIRR
REE lym A%, XEREMNEE, UM EAE
FEXT GaN Rz 19 m . SR “N” 5l T RER—RR S &
ZHIFE SO FE, X—HAIFLATERA 250pm X
250pm WA REERE MM E (B 1B), THEREM GaN
¥4 lpm. 4 RA ANSYS ¥, SHATENY
solid92, HESXEKE N 1100C, HEMBIFEN A
FRERE N 20C.
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Fig 1 Models for ANSYS thermal analysis
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The simulation of thermal stress in GaN epilayer on novel
silicon-based substrates

WANG Xi!, SUN Jia-yin, WU Ai-min, CHEN Jing, WANG Xi?
(The State Key Laboratory of Functional Material for Informatics, Shanghai Institute of Microsystem and Information
Technology, Chinese Academy of science, Shanghai 200050, China)

Abstract: The thermal stress in GaN epilayer on bulk silicon and silicon-on-insulator(SOI) substrates caused by the
co-efficient of thermal-expansion(CET) mismatch of the GaN epilayer and silicon, was calculated by the finite element
analysis method through ANSYS software. When temperature decreased from 1100~207T the 3-D simulation results
showed that the SOI substrate can produce a little more thermal stress in GaN layer compared with bulk silicon substrate,
because of the buried SiO, layer, which would induce larger CET mismatch in the multi-layer system. A novel shape of
SOI substrate with part of the substrate Si and buried SiO; being etched using Micro electro-mechanical system(MEMS)
fabrication process had been realized, and simulation result showed its advantage of reducing nearly 20% of the thermal
stress in GaN epilayer effectively.

Key words: GaN; SOI; thermal stress; MEMS




