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Abstract

SOI(Silicon-On-Insulator) technology is proposed as an alternative to bulk silicon for MEMS(Micro
Electro Mechanical System) manufacturing. In this paper, we fabricated the SOI wafer with uniform
active layer thickness by silicon direct bonding and mechanical polishing processes. Specially-designed
electrostatic bonding system is introduced which is available for vacuum packaging and silicon-glass
wafer bonding for SOG(Silicon On Glass) wafer. We demonstrated thermopile sensor and RF resonator
using the SOI wafer, which has the merits of simple process and uniform membrane fabrication.

Key Words : Silicon-On-Insulator, Micromachining, MEMS, Wafer Bonding, Thermopile, Resonator

1L MHE

HIo 4 JAHATL vALAY Az gl
AN Fo¥ P2 gFHL Utk ol &, &
E 5% Ze ANE A7) A% d4riez F
£39, dRdolHE HEY A mATIATZY
Aoz Aoz olgHa 3tk 53] SOI 7|1&
< 3 4Eg A 29E Jlez veEvn
Aok 20 dE FHL 71w} S Alold] HA
Fo] Adoe Ad Atk HHxA ARFHF
ol 23 e A% e JATZRE AFEA 37

* G rledTY HEABLAETFAE
Fax @ 02-958-5692
E-mail:jbk@kist.re.kr

ax Bl Alo] A
Fax : 031-942-1127
E-mail'bnpsci@bnpsci.cokr

A% H43F3Y AFol € = Yt oG #
AL w=A Jem T8 UA ALE 5 en,
383 Ao HXFAHAE HED F i) ol
£ =®dME SOI 7189 AZ2FHE £AM8T, &
& FF9 SOG(Silicon On Glass)?|®#-& A|z&
T A AF H7iAe] M5 AAGHE P E &
Agch £E SOI 7| %< o438 HEIAY HA
AA L RF F3719 Az9 1 EA4E& 4HEYT

2. 28

2.1 SOI 7| #e] A=

1% Ay A FHE 5% sorige 349 &
Az Y Y HIE AAYA, AdZzan
e AsEze AuHoz Fe AggAsel 2
F5o2 Fme HElE 4% 873 MEMS
aAel Az o]gH: Ut HIHE N# JE F

- 874~



FL AWL /IR AP F He FHES T3}
o #stxez Fid EF %9 £i2IAHELE T
27] A{E N2 F 2ES V149 A= 471 4
3 AXHYE B 2mi/m’ o)A ZF HYE A=A
g JHAE FHEAEE AN FAHCIG /Y
HYzo} A7 E 71&9 EIAY 7199 Apefo]
| EEey, FUEAste] WHeE APM
(Ammonia Peroxide Mixture), SPM (Sulfuric acid
Peroxide Mixture)) HPM  (Hydrocloric acid
Peroxide Mixture), DHF (Dilute Hydrofluoric acid)
el 2L ol g FAFAZS FepRuht o2
WNEE o83 AA¥AIFe]l o&HI Ut £
SOI 71%e datstabg 717 7ga dEE 713
APM3} SPM¢] 2oz EWE 843 & F 27
AFAN3, GxAE Fd EHd FErwE
CMP(Chemical Mechanical Polishing)€ %3 s}
= AEE 8429 FAE N9ANE B3 TYs
A FEF Aotk SOIZl#e dd Az FHS
29 19 Jvelflen a3 29 3¢ SOIZ|#e] Ak
3 &\ SEM ARE Je.

Si
3 | Bonding & Annealing
Handle Wafer

Handle Wafer
%hlﬂlﬂng

TR0
Handle Wafer

a8 1 S0l 71& Hx=e 3¥x
Fig. 1 Fabrication procedure of SO! wafer
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Fig. 2 100mm SO! wafer with 3um active layer
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Fig. 3 Cross Section SEM Image of SOI Wafer
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Fig 5. Electrostatic bonded Silicon-Glass Wafer
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Fig.6. Fabrication of membrane using SO! wafer
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Fig. 7. Thermopile on floating membrane
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Fig. 8. Output characteristic of thermopile sensor
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Fig. 9. RF resonator using SOI wafer
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Fig.10. Output of RF resonator with frequency
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