Title EDGE TRI MM NG METHOD FOR SEM CONDUCTOR WAFER AND SEM CONDUCTOR WAFER
HAVI NG TRI MMED EDGE Background of the Invention 1. Field of the Invention

The invention relates to an edge trinmm ng nmethod for a sem conduct or wafer
and a sem conductor wafer having a trinmed edge, and nore particularly, to
an edge trinmng nethod for a sem conductor wafer before wafer thinning, a
sem conﬁqﬂéor waf er having a trinmed edge for wafer thinning, and a

sem conductor wafer having the trinmed edge after wafer thinning. 2.

Descri pEPGEC! TREIMINGT AMETHODVATfEOR hi SEMICONDYCTORNg WARERS iAND
required in many sem conductor device fabrications. For exanple, wafer

t hi nni n@W&Q@éU%T@R\WP\ﬁﬁﬁ HAVING TRIMMED ERPRat ed (BSI) manufacturing

process, three-dinmensional (3D) structures integrated circuits
manuf act uri ng process, etc.

Background of the Invention
1. Field of the invention

The invention relates to an edge trimming method for a semiconductor
wafer and a semiconductor wafer having a trimmed edge, and more particularly,
to an edge trimming method for a semiconductor wafer before wafer thinning, a
semiconductor wafer having a trimmed edge for wafer thinning, and a

semiconductor wafer having the trimmed edge after wafer thinning.

2. Description of the Prior Art

Wafer thinning or grinding process is required in many semiconductor
device fabrications. For example, wafer thinning process is involved in
back-side illuminated (BSI) manufacturing process, three-dimensional (3D)

structures integrated circuits manufacturing process, etc.

Please refer to FIGS. 1-3, wherein FIG. 1 is a schematic drawing illustrating a
wafer before wafer thinning, FIG. 2 is a schematic drawing illustrating the wafer
after wafer thinning, and FIG. 3 is an enlarged view of a portion of the wafer after
wafer thinning. As shown in FIG. 1, a wafer 10 to be thinned or grinded is
bonded to a carrier wafer or a handle wafer 20. Then, the wafer 10 is thinned
down from its back side by grinding as shown in FIG. 2. Please note that a

portion of the wafer 10 after wafer thinning is emphasized by Circle A and



Pl ease refer to FIGS. 1-3, wherein FIG 1 is a schematic draw ng
illustrating a wafer before wafer thinning, FIG 2 is a schematic draw ng
illustrating the wafer after wafer thinning, and FIG 3 is an enlarged view
of a portion of the wafer after wafer thinning. As showmn in FIG 1, a wafer
10 to be thinned or grinded is bonded to a carrier wafer or a handl e wafer

20. The%n&@dg@gsﬁom I E {@l?ned down fromits back side by grinding as

shown i ease no hat a portion of the wafer 10 after wafer
thinning i s enphasized by Circle A and enlarged as shown in FIG 3.
Pl ease refer to FIG 3. It is well-known that the wafer 10 is thi nned down

to, exenpl ar| ly speakin from seve m cr rs t ver
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sem conductor wafer to a handle wafer. The notch region conprises a first
wal | an@baveevanioned | prodmentsheediicest paoductien sdetstsd avad Itharefoperpenetitad ar
to each other. According to a second aspect of the present invention, a
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Summary of the Invention

According to a first aspect of the present invention, an edge trimming
method for a semiconductor wafer is provided. The edge trimming method
includes providing a semiconductor wafer having a front side and a backside,
trimming an edge of a periphery of the semiconductor wafer from the front side
to form at least a notch region around the periphery of the front side of the
semiconductor wafer, and providing the front side of the semiconductor wafer to
a handle wafer. The notch region comprises a first wall and a second wall, and

the first and the second wall are perpendicular to each other.

According to a second aspect of the present invention, a semiconductor

wafer having a trimmed edge is provided. The semiconductor wafer includes a



backsi de, a front side opposite to the backside, and at |east a notch
region formed around a periphery of the front side of the sem conductor

waf er. The notch region conprises a first wall and a second wall, and the
first wall and the second wall are perpendicular to each other.

According to a third aspect of the present invention, a sem conductor wafer
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opposite an e corinecting t acksi de and

the front side of the sem conductor fer..Th | a I i
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waf er. The slanted side and the front side further inclu efan incll ud%d

angl e, awdchnegion caduariseyReinss walhandea sagpad wall, apd §ha;ifigt it ABdedife
trimm ng nethod for the sem conductor wafer and the sem conductor wafer
havi ng tskeohdiwakdredomependiduedtdeacheotivessent i nvention, the notch region
is formed around the periphery of the front side of the sem conductor

bef ore wafer thinning. Accordingly, when the wafer thinning step is
perfornmed to the backside of the sem conductor wafer, the unsupported wafer
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These and other obJectives of ‘the present invention will no doubt become
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front side of the semiconductor wafer. The slanted side is not perpendicular to
the backside and the front side of the semiconductor wafer. The slanted side

and the front side further include an included angle, and the included angle is a

acute angle,

According to the edge trimming method for the semiconductor wafer and
the semiconductor wafer having the trimmed edge provided by the present
invention, the notch region is formed around the periphery of the front side of
the semiconductor before wafer thinning. Accordingly, when the wafer thinning
step is performed to the backside of the semiconductor wafer, the unsupported

wafer edge is completely removed and thus no edge chipping issue is resulted.

These and other objectives of the present invention will no doubt become
obvious to those of ordinary skill in the art after reading the following detailed
description of the preferred embodiment that is illustrated in the various figures

and drawings.



FIG 1 is a schematic drawing illustrating a wafer before wafer thinning.

FIG 2 is a schematic drawing illustrating the wafer after wafer thinning.
FIG 3 is an enlarged view of a portion of the wafer after wafer thinning.
FIGS. 4-6 are schematic drawings illustrating an edge trinmng nmethod for a

sem conductor wafer provided by a first preferred enbodi nent of the present
I nvention, wherein FIG 5 is a schematic drawing in a step subsequent to
FIG 4, and FIG 6 is a schematic drawing in a step subsequent to FIG 5.

FIGS. 7-,10 e schemati.c,drawi ngs illustrating an edge trinm ng nmethod for
a sem c@ﬁtﬁﬁ?%ﬁ*cr\'@;ﬁ%’? 05&8\‘7@@&”' *a second preferred enbodi nent of the
Present Iy et L on, e S atic drawing %iu%tfaﬁpr?gn%t\bgfe%?go?g wate? thining.

subsequent tl6- Al g @ schematic drawing i
FIG. 2 is a schematic drawing illustrating the wafer after wafer thinning.
FIG. 3 is an enlarged view of a portion of the wafer after wafer thinning.
FIGS. 4~6 are schematic drawings illustrating an edge trimming method for a
semiconductor wafer provided by a first preferred embodiment of the present
invention, wherein
FIG. 5 is a schematic drawing in a step subsequent to FIG. 4, and
FIG. 6 is a schematic drawing in a step subsequent to FIG. 5.
FIGS. 7-10 are schematic drawings illustrating an edge trimming method for
a semiconductor wafer provided by a second preferred embodiment of the
present invention, wherein
FIG. 8 is a schematic drawing in a step subsequent to FIG. 7,

FIG. 9 is a schematic drawing in a step subsequent to FIG. 8, and

FIG. 10 is a schematic drawing in a step subsequent to FIG, 9.

Detailed Description

Please refer to FIGS. 4-6, which are schematic drawings illustrating an edge
trimming method for a semiconductor wafer provided by a first preferred
embodiment of the present invention. As shown in FIG. 4, a semiconductor
wafer 100 having a front side 102 and a backside 104 is provided. The front
side 102 and the back side 104 are opposite to each other. The semiconductor

wafer 100 can be a device wafer having a plurality of semiconductor devices (nhot



FIG 9 is a schematic drawing in a step subsequent to FIG 8, and FIG 10
is a schematic drawing in a step subsequent to FIG 9. Detailed Description
Pl ease refer to FIGS. 4-6, which are schematic drawings illustrating an
edge trimmng nethod for a sem conductor wafer provided by a first
preferred enbodi nent of the present invention. As shown in FIG 4, a
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t he sem conductor wafer 100. As shown in FIG 4, the bevel region 106
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104. Additionally, the bevel region 106 includes a length L', and the
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Pl ease still ref er to FIG 4. Subsequently, a wheel, for exanple but not

limted Vit S hiddRdITtOgraet 10%.i phery of
t he semt@grign tor WaPmEéozovq‘lfﬁobnqttﬁhganront Sel de 102. Atrimm ng direction

is perpendicular to both sides of the sem conductor wafer 100. Furthernore,
t he wheel 120 is perpendicular to the front side 102 and the backsi de 104

of the sem conducto fer as sho in FIG 4. Accotrdi ngl
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per i phergnotohbeactsomafer de0(12ont thhefroern sicleddORor Awtirignniiog, dimedtionuss a
di arreter of the front side 102 is smaller than a dianeter of the back side
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porti on the periphery and is interrupted by the front side 102.
wheel 120 is perpendicular to the front side 102 and the backside 104 of the
semiconductor wafer 100 as shown in FIG. 4. Accordingly, a notch region 110
around the periphery of the front side 102 of the semiconductor wafer 100 is
formed. It is noteworthy that the periphery of the front side 102 of the wafer
100 can be entirely or partially trimmed. Accordingly, the notch region 110 can
be a continuous ring region formed around the entire periphery of the front side
102 of the semiconductor wafer 100, and thus a diameter of the front side 102 is
smaller than a diameter of the back side 104. OR, the notch region 110 can be

a non-continuous region formed in portions of the periphery and is interrupted

by the front side 102.

Please still refer to FIG. 4. The notch region 110 includes a first wall 112

and a second wall 174, and the first wall 112 and the second wall 114 are



Pl ease still refer to FIG 4. The notch region 110 includes a first wall
112 and a second wall 114, and the first wall 112 and the second wall 114
are per pendi cul ar to each other. According to the preferred enbodi nent,
the first wall 112 is perpendicular to the front side 102 and t he backsi de
104 of the sem conductor wafer 100 while the second wall 114 is parallel
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sem conduct or wafer 100 is bonded to a handl e wafer 130 by an adhesive
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are not supported bfy the handle wafer 130 are elimnated., Additionally, to
ensur e es|1i0A auffesn nef deviee dasupherttebnpingitanthe wheedi rst 1ength Li of
the first wall 112 (enphasi zed as the dotted Iine shown in FIG 6) is

| arger than the predeterm ned thickness T of the sem conductor wafer 100,
which is obtained by the wafer thinning step. Preferably, the first |length

Li is 2 to plehb@egefop fhe|@r exlet subsBgdehblyckitrs SemiebntibetsewafenduODois
waf er 100 after the thinning step. For exanple, when the predeterm ned
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the handle wafer 130 and hang in the air as shown in FIG. 5.

Please refer to FIG. 6. Then, a wafer thinning step is performed to the
backside 104 of the semiconductor wafer 100 so that the semiconductor wafer
100 obtains a predetermined thickness T as expected after the wafer thinning
step as shown in FIG. 6. [t is noteworthy that during the wafer thinning step, the
bevel region 106, the notch region 110, and the portions of the semiconductor
wafer 100 that are not supported by the handle wafer 130 are eliminated.
Additionally, to ensure the elimination of the unsupported portions, the first

length L1 of the first wall 112 (emphasized as the dotted line shown in FIG. 6) is



According to the edge trimm ng nethod the sem conductor wafer provided by
the first preferred enbodi nent, the notch region 110 is forned on the
peri phery of the front side 102 of the sem conductor wafer 100 before the
waf er thinning step. Therefore, portions of the sem conductor wafer 100
that are not supported by the handle wafer 130 are elimnated as shown in

FIG 6 @Qrg;etfg?hﬁ;ﬂgcﬂe %’c?ét@grrhﬁ?&'etlfl SkoiPHelR! hSQkWRbonductd? GaFer Med@r

to FIGS re schema ravmngsHIustratlng an edge trinmmng

of the Wuchis Thigamd by thadPall Miding Rery "’Pﬁﬁ%f%%@“f@%ﬁ 5 apEy ‘33 32"

having a front side 202 and a backsi de 204 is VI ded. Thg front ? ﬁ)oz
and t he tBaf Kiniedetop tlae rredefpyanines! thickaess ot theage igen Héﬁ)ra%v%f 10

sem conductor wafer 200 includes a bevel region 206 around a peri pher
t he seniaftardunt thinfigrst2p0. FAs exttompld, nwheG the, predeteerened dgiidnese of
i ncl udes a canbered surface connecting the front side 202 and the backsi de

204. Addhtisemidondudier hefer 10€dison0206 mibuskeers (langthe otch regRbredd®
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of the wafar 1§iaftrozhefwalies thifing2g@pean be trinmmed entirely or
partially. Therefore, the notch region 210 can be a continuous ring region

formed around the entire periphery of the front side 202 of the
sem conductor wafer 200, and thus a dianmeter of the front side 202 is
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to the front side 202 and the backsi de 204 of the sem condqct or
supported by the handle wafer 130 are eliminated as shown in FIG. 6 and the

edge chipping issue is completely solved.

Please refer to FIGS. 7-10, which are schematic drawings illustrating an edge
trimming method for a semiconductor wafer provided by a second preferred
embodiment of the present invention. As shown in FIG. 7, a semiconductor
wafer 200 having a front side 202 and a backside 204 is provided. The front
side 202 and the back side 204 are opposite to each other. As mentioned above,
the semiconductor wafer 200 includes a bevel region 206 around a periphery of

the semiconductor wafer 200. As shown in FIG. 7, the bevel region 206



waf er 200. Furthernore, the second wall 214 and t he backsi de 204 have an

i ncluded angle 02, and included angle 02 is larger than 0. In other words,
the second wall 214 is not parallel with the front side 202 and the
backsi de 204 of the sem conductor wafer 200. The first wall 212 of the
notch region 210 includes a first length L3. The second wall 214 of the
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03 is an acute angle. Accordingly, a cross-sectional view of the thinned
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200" . According to the edge trimm ng nmethod the sem conductor wafer
provi ded by the second preferred enbodi nent, the notch region 210 is forned
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and a second wall 214, and the first wall 212 and the second wall 214 are
perpendicular to each other. According to the preferred embodiment, the first
wall 212 and the front side 202 have an included angle 81, and the included

angle 97 is smaller than 90 degrees (°). In other words, the first wall 212 is not

perpendicular to the front side 202 and the backside 204 of the semiconductor



thinning step. Therefore, portions of the sem conductor wafer 200 that are
not supported by the handle wafer 230 are elimnated as showmn in FIG 10
and the edge chipping issue is conpletely sol ved. According to the edge
trimm ng nmethod for the sem conductor wafer and the sem conductor wafer
having the trimed edge provided by the present invention, the notch region
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Clains What is clained is:
includes a first length Ls. The second wall 214 of the notch region 210 includes

a second length L4, and the second length L4 is larger than the length L’ of the
bevel region 206. As mentioned above, there is a principle that the

semiconductor wafer 200 suffers no device loss after trimming by the wheel 220.

Please refer to FIG. 9. Subsequently, the semiconductor wafer 200 is
flipped over and the front side 202 is bonded to a handle wafer 230 by an
adhesive material 232. It is observed that portions of the semiconductor wafer
200 are not supported by the handle wafer 230 and hang in the air as shown in

FIG. 9.

Please refer to FIG. 10. Then, a wafer thinning step is performed to the
backside 204 of the semiconductor wafer 200 so that the semiconductor wafer
200 obtains a predetermined thickness T as expected after the wafer thinning
step as shown in FIG. 10. It is noteworthy that during the wafer thinning step,
the notch region 210 and the portions of the semiconductor wafer 200 that are
not supported by the handle wafer 230 are eliminated. Additionally, to ensure
the elimination of the unsupported portions, the first length Ls of the first wall
212 is larger than the predetermined thickness T of the semiconductor wafer

200 after the wafer thinning step. Preferably, the first length Ls is 2 to 4 times



1. An edge trimm ng nethod for a sem conductor wafer conprising: providing
a sem conductor wafer having a front side and a backside; trinm ng an edge
of a periphery of the sem conductor wafer fromthe front side to form at

| east a notch region around the periphery of the front side of the

sem conductor wafer; and providing the front side of the sem conductor
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aecor ai mgarmele aferd WerRaeheu NP rIEIIER: r hAF FBIcERtor bate! 209,

id d the backside of th j dyct fer. 3. T dge trinmi
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wall is parallel with the front side and the backside of the sem conductor

waf er . havegheTfiestenaj 21 Riwithrthefishdengidy L1 ababent d o8duay butiigtdimited to

according to claiml, wherein the first wall and the front side of the
seni conahpd. orit Wakencevalé skaatlié fistt iardtided ofinbe dfirandvaiha 10i isstadiihbbed
angle is smaller than 90 degrees.

depending on the predetermined thickness T of the semiconductor wafer 200

after the wafer thinning step.

Please refer to FIG. 10. After the wafer thinning process, a thinned
semiconductor wafer 200’ is obtained. The thinned semiconductor wafer 200’
includes a backside 204’ and a front side 202 opposite to the backside 204’, and
a slanted side 208 connecting the backside 204’ and the front side 202. It
should be noted that the slanted side 208 is not perpendicular to both of the
backside 204’ and the front side 202 as shown in FIG. 10. Particularly speaking,
the slanted side 208 and the front side 202 have an included angle 83 and the
included angle 83 is an acute angle. Accordingly, a cross—-sectional view of the
thinned semiconductor wafer 200’ shows that the thinned semiconductor wafer
200’ includes a trapezoid shape as shown in FIG. 10. And a diameter D,
diameter of the front side 202 of the thinned semiconductor wafer 200’ is larger

than a diameter of the backside 204’ of the thinned semiconductor wafer 200’.
According to the edge trimming method the semiconductor wafer provided

by the second preferred embodiment, the notch region 210 is formed on the

periphery of the front side 202 of the semiconductor wafer 200 before the wafer

10



5. The edge trimm ng nethod for the sem conductor wafer according to claim
4, wherein the second wall and the backside of the sem conductor wafer
conprise a second included angle and the second included angle is |arger
than O degree. 6. The edge trimm ng nethod for the sem conductor wafer
according to claim1, further conprising performng a thinning step to the

backsi dﬁhﬂrghgestﬁﬁm GNIURS Q! EWESES oflthler7nseer;';Ft%]rﬁﬂﬁtffo‘r b{]ﬁm DY ORIt el 96t

t he sem con t'or "waf er accor Ing to cla erel n the sem conduct or

wafer after the thipni e ONpL, QI r.mne i e ,
The  edgd R PRI BTl B Rant & BB BAEERE MERA ThHE"TD angi sty
wherein the first wall corrpris?s a first length and the first length is

| ar ger @64 EMPNIREJatLs I RRINA!ATK 888Dt the seni conductor wafer after

t hi nni ng step. 9. The edge trinmm ng nethod for the sem conductor wafer
according to claim8, wherein the first length is 2 to 4 tinmes to the
predeterm ned thickness of the sem conductor wafer after the thinning step.
10. The edgicidridingn® ted kadel o minhier s em b fiot ohe wakheicoadcatali mafeo aridai m

8, wherein the second wall conprises a second |length, the sem conductor
the semiconductor wafer having the trimmed edge provided by the present
invention, the notch region is formed around the periphery of the front side of
the semiconductor before wafer thinning. Accordingly, when the wafer thinning

step is performed to the backside of the semiconductor wafer, the unsupported

wafer edge is completely removed and thus no edge chipping issue is resulted.

Those skilled in the art will readily observe that numerous modifications and
alterations of the device and method may be made while retaining the teachings
of the invention. Accordingly, the above disclosure should be construed as

limited only by the metes and bounds of the appended claims.
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waf er further conprises a bevel region, and the bevel region conprises a
third | ength. 11. The edge trimm ng nethod for the sem conductor wafer
according to claim 10, wherein the third length is smaller than the second
region. 12. A sem conductor wafer having a trinmed edge, conprising: a
backsi de; a front side opposite to the backside; and at |east a notch

regi on &ﬁénﬁg around a periphery of the front side of the sem conductor

waf er; erein the notch region conprises a first wall and a second wal |,
and thevk%rﬁt W%ll nd. t he second wall are perpendicular to each other. 13.
The seni'tOAulrct'8t f'ar having the tri mmed edge according to claim

1. An edge trimming method for a semiconductor wafer comprising:

providing a semiconductor wafer having a front side and a backside;

trimming an edge of a periphery of the semiconductor wafer from the front
side to form at least a notch region around the periphery of the front
side of the semiconductor wafer; and

providing the front side of the semiconductor wafer to a handle wafer;
wherein the notch region comprises a first wall and a second wall, and

the first and the second wall are perpendicular to each other,

2. The edge trimming method for the semiconductor wafer according to
claim 1, wherein the first wall is perpendicular to the front side and the backside

of the semiconductor wafer.

3. The edge trimming method for the semiconductor wafer according to
claim 2, wherein the second wall is parallel with the front side and the backside

of the semiconductor wafer.

4. The edge trimming method for the semiconductor wafer according to
claim 1, wherein the first wall and the front side of the semiconductor wafer
comprise a first included angle and the first included angle is smaller than 90

degrees.
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12, wherein the first wall is perpendicular to the backside and the front
side of the sem conductor wafer. 14. The sem conductor wafer having the
trimed edge according to claim 13, wherein the second wall is parallel
wi th the backside and the front side of the sem conductor wafer. 15.
The sem conductor wafer having the trimed edge according to claim 12,
wherein thesf gl ¢ le' trﬁ"r‘x‘x‘i‘mh[?grrﬁét%‘d $6 68181 sd e AR @BRAYELLT aved®lin

conprise a first | cluded angle and the first included angle |s snal

t han 90 r
accor di ng Mpﬁﬁg%%g$ 'ﬁCF%e gg&égttri? b&fkﬁ nd&/ﬁ{pg nﬁ %ﬁﬂ?@r
Sentcondictor el crCorntce 3 rerond )l e nr%sdga‘%ntg*rg.s 598 than 0

degree.

6. The edge trimming method for the semiconductor wafer according to
claim 1, further comprising performing a thinning step to the backside of the

semiconductor wafer.

7. The edge trimming method for the semiconductor wafer according to
claim 6, wherein the semiconductor wafer after the thinning step comprises a

predetermined thickness.

8. The edge trimming method for the semiconductor wafer according to
claim 7, wherein the first wall comprises a first length and the first length is
larger than the predetermined thickness of the semiconductor wafer after

thinning step.

9. The edge trimming method for the semiconductor wafer according to
claim 8, wherein the first length is 2 to 4 times to the predetermined thickness of

the semiconductor wafer after the thinning step.

10. The edge trimming method for the semiconductor wafer according to

claim 8, wherein the second wall comprises a second length, the semiconductor



17. The sem conductor wafer having the trinred edge according to claim 12
wherein the second wall conprises a second |ength, the sem conductor wafer
further conprises a bevel region, the bevel region conprises a third

| ength, and the third length is smaller than the second region. 18. A
sem conduct or wafer conprising: a backside; a front side opposite to the

backsi d%a@@‘#u‘?‘tﬁéuﬁ{a&%@?{r%&%% %Q@?ﬁééi'&%,tﬁﬁi bRe ievde régibr Benigrddts alferddf

t he sem conduct or erein the"slanted side is not perpendicular to
t he bacﬁgbagqand the front side of the sem conductor wafer, the slanted

side an front side conprise an included angle and the included angle
Is an acute angle. 19. The sem conductor wafer according to claim 18,
wherein a dianeter of the front side of the sem conductor wafer is |arger

than a di aneter_ of the backside of the seni conductor wafer. i
11. The edge trimming method for the semiconductor wafer according to

claim 10, wherein the third length is smaller than the second region.

12. A semiconductor wafer having a trimmed edge, comprising:

a backside;

a front side opposite to the backside; and

at least a notch region formed around a periphery of the front side of the
semiconductor wafer; wherein the notch region comprises a first wall
and a second wall, and the first wall and the second wall are

perpendicular to each other.

13. The semiconductor wafer having the trimmed edge according to claim
12, wherein the first wall is perpendicular to the backside and the front side of

the semiconductor wafer.

14, The semiconductor wafer having the trimmed edge according to claim
13, wherein the second wall is parallel with the backside and the front side of the

semiconductor wafer.

15. The semiconductor wafer having the trimmed edge according to claim

12, wherein the first wall and the front side of the semiconductor wafer comprise



a first included angle and the first included angle is smaller than 90 degrees.

16. The semiconductor wafer having the trimmed edge according to claim
15, wherein the second wali and the backside of the semiconductor wafer
comprise a second included angle and the second included angle is larger than O

degree,

17. The semiconductor wafer having the trimmed edge according to claim
12 wherein the second wall comprises a second length, the semiconductor wafer
further comprises a bevel region, the bevel region comprises a third length, and

the third length is smaller than the second region.

18. A semiconductor wafer comprising:

a backside;

a front side opposite to the backside; and

a slanted side connecting the backside and the front side of the
semiconductor wafer; wherein the slanted side is not perpendicular to
the backside and the front side of the semiconductor wafer, the slanted
side and the front side comprise an included angle and the included

angle is an acute angle.

19. The semiconductor wafer according to claim 18, wherein a diameter of

the front side of the semiconductor wafer is larger than a diameter of the

backside of the semiconductor wafer.
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