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Abstract

The SOI wafer fabrication technique has been developed by using ion-cut process, based on proton implantation and
wafer bonding techniques. It has been shown by TRIM simulation that 65 keV proton implantation is required for the
standard SOI wafer (200 nm SOI, 400 nm BOX) fabrication. In order to investigate the optimum proton dose and
primary annealing condition for wafer splitting, the surface morphologic change has been observed such as blistering and
flaking. As a result, effective dose is found to be in the 6~9x10'® H'jom’ range, and the annealing at 550°C for 30
minutes is expected to be optimum for wafer splitting. The depth distribution of implanted hydrogen has been
experimentally confirmed by ERD and SIMS measurements. The microstructure evolution in the damaged layer was also
studied by X-TEM analysis.
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SOI(Silicon-On-Insulator)=  Sig}=/SiA3l=/Si 7]
o o]FoF 39 do|HEA AHY, AAY,
140 ULSIA|Zd| B2 o]m, Gb DRAMA|Z, §-
T4 T WA dE, AFate dadg o
23] 2, MEMS(MicroElectroMechanical System), Bl %F
=], smart power Tl &-840] FHojvbr} [1-3).

SOI Az71&< 1980d] o}% SIMOX(Separa-
tion by IMplanted OXygen)7} A 714 A4S F=
& gtow], Tejol= BESOI(Bonded & Etch back
SOI), smart-cut 5 ThF3t F&7)sE50] NLEAT
[4-8). 53] &2 LETIZNE 80 ] Fwtol] A<t
H 49 smartcut(@™ ion-cut)7| &L o) HA e
FAAFA7 IS A¥sto 4 7Iesd S A
gozA FATYA, ¢+ 2REA, AAY, F
A 7hads o gHstA =) [9-11)
E3F ion-cute] 8T H= FHEL HAF o|2FY
71, EA7IE, FHAA7], CMP F 7]&9] ¥i=
AFRE BE ZuEo| 2R st fol3t ZH
T 9tk o] 7]&L SOl go|Hmet olat SOS
(Silicon-On-Sapphire), Si on quartz, SiC on glass, j
VY53, 972N 5 OIS Beol A5
&le} [12-15).
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710 AHeFE AskEI QlE SO fely

Alkel 4l E 19X Holx o, 7|BAMY
S TS S Ao ol HsdEE Siv)
& FHlsta gasiehs AT B AT
A AMRH Si 7|32 4912 A7 9| P-3(B-doped) L.
24 vATL 14~22 Qem, 7|BFAE 525 pm,
TTV(Total Thickness Variation)= 1.5 um, THZXE
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E 1. General specifications for SOl wafers.

Parameters standard customized
SOI thickness 200 nm 0.2-1.5 ym
Uniformity (max-min) <5% <5%
Top layer Type CZ, P type CZ, P type
Resistivity 14-22 Qcm 14-22 Qcm
Orientation <100> <100>
Box thickness 400 nm 0.2-3 pm
Uniformity (max-min) <2.5% <2.5%
Base wafer Type CZ, P type CZ, P type
Resistivity 14-22 Qcm 14-22 Qcm
Orientation <100> <100>
Thickness 525 pm 525 um
Dislocation density <100/cm” <100/cm’
Pipe density none none
Roughness (rms) <2A <A
(max-min) <15A <15A
Metal contamination  <5x10'%cm’  <5x10"%cm’
Bonding exclusion <3 mm <3 mm
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agl 1. Estimated depth profile of hydrogen

concentration for implantaton dose of
1x10"7 H'/em? at 65 keV in SOI wafer.
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ton—cutoll 23+ SOIfIol= M ZollAM2] MRIZAZ|T

port of Tons in Matter) Z2 78l 0 2 AT ALY
t} o]2A HE SOI A|RE Ysixe ddde &
H AZST CMPARA 9 F7} A ARS a8shd
65 keVe] %4AAFAKRp=694 nm, ARp=96 nm)7}
8F7EE ¢ F ddY.

2.2 iBE YNAL 52 X DHTE A}

Ion-cutg 1% oiAH@ dols), dAZFH(~5x
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EXA NS Y8 AN oNUAEAL 5% o]z}
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I3 2. Hydrogen depth profiing by (a) ERD (Elastic Recoil Detection), and (b) SIMS from Si implanted at
a dose of 9x10" H'/cm? with 65 keV proton beam.
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38 3. X-TEM images showing (a) damaged

layer, and (b) three different orientations of platelets in the

damaged layer in Si implanted at a dose of 6x10® H'em? with 65 keV proton beam before

annealing.
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WEZA, Fadaze] S s sl 4
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AAE Aol Si-H, H-H, %94 H, complex
T 2 7K AHE FAA750] EAEle ez

a3 4. Photograph of Si wafer for implantation dose
of 12107 H'ferf with 65 keV proton beam
without thermal treatment.
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agl 5 X-TEM image of Si implanted at a dose
of 1.2x10"7 H'jem?,
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ARG 7Hed AxE doe ZRGHE FYstRoH, oAl & AlRHWE 5008 33}
frA gt #njA g o] &t #EsIGTh

g4 =2 s 2y TP Y= iU 3~9x10' H'em’® ZAMAZ A9 A%d=
Eo] g4lEo] A7l AR o]F0]Z micro-cavity S T o}y Wiy} vehtA @gkon), 12x10'
S FAse, AW JAe FEEAF mico-  Hifem'Z 2AMAZ A|29] A$ blisteringo] o]y}

cavity A7 A4 dEgo] "k 9y sAH ok &, HU o] LRAFFL 9~12x10"° H'jem® A}o]

540 8 71 Btandle wafe)S FHF HF o ASS & F AU 39x10° Hjem'2 ZAA]

atH, 7tagke] gabd] 9% AR gAdwE e 7l A8 % 450, 550c 6SOC Aﬂ @A &=
z]

AA E 31 micro-cavitys 7+e] w30}

&g micro-crackE9] FHAZ o]ojx HA o] & Mgkl 3x10'6 H/cmi Z/~]-/~]7"' /\]‘ 9] AL o
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12 6. Photographs of Si wafer for implantation doses of (a) 6x1016 H'/om®, and (b) 9x1016 H'fem? with
thermal treatment.
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a2 7. X-TEM image of damaged layer after 13 8. Image of micro-crack in the damaged layer

annealing in Si implanted at a dose of 6x

10" H'/em?.
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