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SMart cut process

A method of fabrication of a siiicon en insulator (SOI) device, comprising the steps of .

2 a) providing a first substrate having trenches in a first side, said {irst substrate has a
3 second side;

4 S said Iirst sucstrate is comerised of meonocrvsialline silican,

) () salc ‘renches have a tcp width graater than 0.33 um anc 1 Settom width
S graarer than O 3 um., .

D (3)  the arst subsirate Setwesn saic op of sala trencaes hawing a width

3 serween G 5 and 100 um and the first subsirate Serween saia bomom of said
9 rrenches having a width berween d § and 100 um,

10 b)  forming a first insulaung ayer over said first side of said first substrate and filling
[ said renches,

12 <) plananzing said first insulating laver to expose said first side of said first substrate
13 to form isofation regions

14 D) said firstinsulating layer s comprised of oxide and has it thickaess of
13 Serwean about 300 and 3000 4,

13 d) providing a second subsiratz having a second insulating layer sver a dirst side of
L7 said second suostrats. said second subsirate having 1 seccnd sice,

13 9] said secend insulating laver s comonsed of oxide anc nas a thickness of
19 berveen abour (0G0 and 7000 A,

20 2

sarc second subdsirate s comprised of monccrysialiine siicon and has a

z! :hickness of setwesn about 300 1né TCO A,
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23 [ removing portions of said first substrate from said second side to expeose said first

24 tnsulating layer to form acuve areas between said isolation regions;
25 M the removal of portions of said first substrate comprises a grinding
26 process, an gtching process of KOH, or a smart chut process;
27 (2) thermally annealing said active areas thereby removing defects in said
28 active areas; the thermal anneal is performed at a temperature betwesn 1200
29 and 1400°C for a ume between 10 and 30 minutes;
30 g) forming devices in and on said active areas
1 12 A methed of tabricat:on of a silicon on insulater (SOI) device, comerising the staps of *
2 a) providing a first substrate having trenches n a first side, said first substrate has a
3 second side;
4 b)  forming a first insulating layer over said first side of sa:d first substrate and filling
3 said trenches:;
6 c) planarizing said first insulating layer tc expose said first side of said first substrate
7 to form isolation regions (e g., STI),
8 d)  removing portions of said first side of said first substrate 0 form recesses between
9 said isolation regions {e.g., STI),
1C e)  providinga second substrate having a second insulating laver over a first side of
[ said second substrate; said second substrate having a second side,
12 r) bonding said second insulating layer to said first insulating laver o form gaps
13 between said second insulating laver and said first subsirate,
14 g)  removing portions of said f{irst substrate from sa:d second side to expose said first
13 mnsulating layer to form active arcas between said isolation regions, and
16 h) forming devices in and on said active areas
13 The method of claim 12

= wherein said {irst substrate 1s comprised of monocrystalline
silicon
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L - el

a bottem width greater than 5 um

[ Thne methed of claim 12 whersin the Tr3t subsirate between said top of said tranches

i

having a width between 0 5 and 100 um ~nd the

1050 sudstrare-petwesan said bottorn of said

rr

trenches naving a width berween 0 § and (100 um.

16 The method ct claim 12 wherzain said “irst insulatng layer is comprised of oxide and has

at shickness of 9etween about 3C0 and 30CO A

17 The methed of claim 12 wherein-saic recesses have a depth between about 1300 A.
.18

The method of claim 12 wherein said second insuiating layer is comprised of ox:de and
has 2 znickness of serween about 1000 ~nd 70C0 AL

- 19 Tre methoc of clatm 12 where:n saie second substrate is comprisec of mencerysiailine
silicon and nas 1 thickness of berwesn atcu: 300 and 700 A.

v Z0 A methce of 2tnication of 2 silican 2n .asulater (SOT) davice, comorising the stags of

2 al oroviding a rst substrate havi~o renches ina firstsice, saud §irst subsitate has 2

3 second siae,

4 () said Zirst swostrate s tomerised of moncervstailine stilcon,

bl () said rrenches have 2 top wiath greater than 333 um and a borem width

8 greater than Q3 um,;

B (3) the rst substrate bervesn said top of said trenches naving a widin

3

terween 9 3 and 1C0 um and the fSrst substrate berwesen saia bonem of said

g 2 -wviath between Q 9 and 100 um,

19 h)  formunga Zrstinsulaung laver over said Srst side of said first supstrate and dilling
tl Sa1C franenes,
i2 ) planarzing said first :nseiating layer 1o axpose saia {irst sice of

wi

aid 7irst subsirats
0 Jcrm solatien ragicns,
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17 The methed of claim 12 wherein saic sacesses nave a depth between atout 13500 A,

13 The methed of claim 12 where:n said second insulating laver is comenised of oxide and
has a thicknaess of berween agout 1000 nd 7000 AL >

19 The methcce of claim 12 wherain sai. second substrate is comprised of monccrysiailine

stiicon and has a uckness of detween ascur 500 and 700 AL

HNOS

20 A mertnod of faprication of 1 silicon 2n :nsulater (SOI) device, comprising the steps of
2 a)  provéing a first substrate Qaviry frenches in i first sice, said first sudsitale has a
3 second side,
4 (v said {irst substrate s comprised of monccrystailine silicon,
5 (2} said wrenches have 3 top width greater than O 35 um anc a bowom width
6 greater than Q 3 um.
7 (3)  tne frst substrate Setween sad top of said trenches having 2 wicth
3 perveen C 3 and 100 um and the first subsirate berween sa:c sonem of said
9 rrenches naving a1 widith terween O S and 100 wum,
10 b)  <ocrmung 2 firstinsulatng faver over sad first side of said first suostrate and filing
[ sa:q renches,
12 ) Jlanarizing said arstinsuiating laver o 2xpose said first side of sad first subsirate
(3 tc Jorm isclancn regiens,
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18 (1) said recesses have a depth between about 200 and 1500 A;

19 e) providing a second substrate having a second insulating layer over a first side of
20 said second substrate; said second substrate having a second side;

21 (M said second nsulating layer is comprised of oxide and has a thickness of
2 between about 1000 and 7000 A,

23 (2 said second substrate 's comprised of monocrystalline silicon and has a
24 thickness of between about 300 and 700 A,

28 1)) boncing said second insulating layer to said first insulating layer to form gaps

26 between said second insulating layer and said first substrate:

27 g) removing portions of said tirst substrate {from said second side to expose said first
28 insulating layer to form active areas between said isolation regions;

29 (1) the removal of portions of said first substrate comprises a grinding

50 process, an etching process of KOH or a smart cut process;

31 k)  thermally annealing said active areas thereby removing defects in said active areas;
32 the thermal anneal is pertormed at a temperature between 1200 and 1400°C for a
33 tume between 10 and 30 minutes, and

54 1) forming devices in and on said active areas

33

36

37

38

39

40
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substrate to form isolation regions (e.g., STI),

3 d) providing a second substrate having a second nsulating layer gver a first side of

9 said second substrate; said second substrate having a second side,
10 ) bending said second insulating tayer 1o said first insulating layer;

1t 9] removing 2ortions Or said drst sUbstrata fom said second side 10 expose said Iirst
12 insulating laver w0 form active araas berween said solauon regions; and

13 g) forming devices in and on said active araas

(4

P The methece of clarm 21 wherain said Irst sugsirate 1s comersac of monocrysialline
silicon.

23 The method of claim 21 wherein saic rencaes tave a top wicth greater than 0 6 um arnd
a bottom width greater than 10 um.

24 The merhed of claim 21 wherain the rst substrate berwesn said top of sad renches
having a width berveen 0.5 ana 100 um and the frst substrate berween said bonem of said
tranches having 3 width berwesn ¢ § and 100 um.

=3, The method ofclaim 21 wherein said first insuiaung layer saic drst insulating layer said
first insulatiag layer 1s comprised of oxide and has at thickness of berween about 300 and
3000 A,

26 The methed of clarm 21 wherain said dirst insufating layer has a thickaess of detwesn
about 1000 and 3CC0 A

27 The method af clatm 21 wnersin said sacond insulating laver is compnsed of oxide and
has a thickness of servesn abcut 1000 and 7C00 A

A The methoa or slaim 21

L wnersin said second subsirate 1§ comprisec of monccerysialline
stl:con and nas 2 thickness ot Serwesn aocut 300 and 700 A
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b 32 A method of fabrication of a silicon on insulator (SOT) device, comerising the steps of

z a) providing a first substrate having trenches in a first side; said first substrate nas a
3 second side,

4 (H said first substrate is comprised of monocrystalline silicon,

5 (2) said trenches have a top widthgreater than 0.35 um and a bottom width
6 greater than 0 3 um;

7 (3)  the first substrate between said top of said trenches having a width

3 between 0 5 and 100 um and the first substrate between said bottom of said
9 treaches having a width between 0 6 and 100 um;

10 b)  forming a first insulating laver over said first side of said first substrate and filling
1l said trenches;

12 (1) said first insulating laver 1s comprised of oxide and has at thickness of
13 berween about 800 and 4000 &,

14 <) planarizing said first insulating layer and not exposing said first side of said first
13

substrate to form isolation regions,



