2126008 WAFER AND METHOD OF WORKI NG THE SAME The present invention rel at
to a wafer and a nethod of working the sane. It is applicable, for exa
to sem conductor wafers. In general, sem conductor devices such as
transistors, integrated circuits (1Cs) or large-scale integrated circu
(LSI's) are made froma wafer, which is a substantially circul gr, fl at nenber
made _of a seni conductor material such as-ktlicon (Si). If for%
such as dust, chippings, etc. adhere on the surface of the waf er during
processes such as diffudaspR @ JHED B £
evaporation, they form causes for scratches I n the mafer surface and for
defects such as an ununi formfil mthickness and drawbacks arising during
transportation. re are v rlpus causes for the ap eaﬁﬁgce q{ such forelgn
‘?r?g“

matter. As one of ’i'f HEL PSP IHRH T e method
transportatio f | e er| rt of
the wafer col Irbfgesvig{glg{r l{}}/any ran?é:or r@ﬁ&h‘f%ﬁ "é?aise'co

-2- into contagdy ‘?ﬂﬁﬂ‘ g Whereby the outer perlpheral part of the
waf,er itself br ea’ksr{% ocgﬁfg Chi ppi ngs due to the breakage adhere on
the surface of thenajeeras, semdeﬁHdHEdF“déVlcég“EdEH“%% transistors,

s integrated circuits (ICs) or large-scale integrated
circuits (LSIs) are made from a wafer, which is a
Y substantially circular flat_:. member, -made oft: a: semdbeonductor
material such as silicon (Si). 1If foreign matter such as
dust, chippings, etc. adhere on the surfacelof'the wafer
during processes such as diffusion, coating with a resist,
etching and evaporation,'they form causes for scratches in -
- the wafer surface and for defects such as an hnuniform
£ilm thickness and drawbacks arising during
| transportation. |
There are various causes for the appearance of such
foreign matter._ As one of the causes, it has been known
that, during the.transportation of wafers by way of
example, the outer.peripheral part .of the wafer collides

against any transport mechanism or the wafers come

L
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-various defects. Heretofore, in order to prevent the aforenentioned
breakage of the outer peripheral part of the wafer, both the nmjor surfaces
of t waf er outer- peripheral part have been chanfered by nechani cal or

" che nmeans (refer to Japanese’ Patent Application Publication No.

" 53- 4). The inventors, however, have found out that, even when both the
maj or surfaces of the wafer outer-peripheral part are chanfered in thissg
manner, the wafer chips frequently. The inventors earnestly researched into
~the cause of such chipping. As a resaRt, inportant facts to be described
bel ow have been revealed. 1In general, a wafer is fornmed with a flat
portion éatpedonhactowitht earbnothgarneybergbynéhgal flatness)" by cutting a
part of the wafer rectilinearly, Lg%grder to indjcate the crystal

 orientat i ReTLRRATAL BAF QD P &% ohtg egks formation of
- such flat, portion, however, results .in formng acute corners at the
“junction SRt ﬁglPPéf’gﬁor‘{“f%ﬁt%n@% @%%%ﬂ%%racﬂ?erf$e°'be?1?‘$heral edge of
t he waf er, LS &F juncti ri. i . abl o] L.ppi ng. That is,
during thseurt rans%glrjta{ai{él g”r?%{}et%éej waf er 1%1.%%1]&%%&38% FSQSEI i des agai nst

her eby TR e I R RS W R R T . s
descri beq far@trn thilth & Bre L@ 'Y e outer peripheral part -
of the wafer, both the major surfaces of the wafer outer-
periphéral part have been chamfefed by mechanical or
chemical means (refer'tb Japanese Patent Application
Publication No. 53-38594). |
- The inventors, however, héve found oﬁt that, even
when both the major surfaces of the wafer outer-peripheral
. part are chamfered in this manner, the wafer chips frequently..
The'inventors earnestly researched into thé cause
of éuch chipping. As a result, important facts td be
described below have been revealed. In general, a wafer
is formed with a f;at'portion called'the "orientation | _ s;;
flatness (principal flatness)" bx cutting_a part of'the |
wafer reétilinearly, in order to indicate the crystal
orientation of the wafer and also to‘position'the wafer.
The fbrmatibﬁ of such flét.portion, however, results
in forming acute corners at the juncﬁion_betweénthe
flat portion and the contour of the peripheral edge of Ehg'
wafer. _Cohsequently, the junction part is iiable to chipping.
. That is, during the transportation of tﬁe wafer, the junction
part collides'against thé gﬁide of an air beérihg or comes

into contact with another wafer; Whereby this junétion part



formed in the junction parts between the flat portion (the orientatiogégégg

flatness) and the adjacent peripheral 5 regions of the wafer. Int
regard, the inventors have found that harnful phenonmena occur in the
regi ons of the acute corners, as stated<4stow. In the processing of the

waf-er, when a photoresist filmfor a photolitho- graphic process is forned
on the  surf aceboéakseoflif €o, gibecrdwes tanehippiggs appear in the

photoresist film Wen aAEthsEEh%%%F%%o%% th&plaﬁ%ﬁfﬂ e nk rg, 8 own | ayer

is formed on the wafer surface m of dbnor ness |s orned due
to, e.g. abnorﬁgrmgdowhtheheupr:&sm pamten biedwesnokihge £ 18t part iypect, 15

a sem conduct O(tM@f§fléﬁeQ¥1w ftla%n%%rsﬁata'n@ t‘?lfe %a%%reeq&nw%&!m ce,

havi ng as seen In an a gerl Ggfnera I's a circle wth at.
| east one %erlm%‘}nﬁo?fl Hediﬂlélf&trl “ng Ilnn i feﬁlaé'ﬁil't fdesdinyentrse and

chanfer - shapedhwétfeaﬁdoihhbehaehifmer ebﬁme&@now& 2G deid atdgibmorti on
and the adjacen£ ortlon conf orm ng to sai.d mg‘ sggg hanf er - shaped
portions devi a? g ?n?sﬁ]“ By CPIBREEHe 38 SHateh ttﬁ'}%\rqq%f:?%s oth

the acuteness of the Waaasutwhenfaophdtbnysmﬂtaﬂulmiﬁbﬂkanpﬁot¢ﬁitﬂd#on,
sai d inwardly geybpilng,BLLEOT 233l U (SRR ieaahaRed Bor thgns; havi ng

been fornmed by®renoval e € present 1 nvention provi tn a
second aspklt, caownshaudofrwogbsngp@eagnumoﬂ@ucm@ptmgaaisu)ﬁrkmude a waf er

[ accor dance WhLh ANentA'EROB.En A0 dseriitadiaha ey dinl i, the step

of renoving materi rom-t in ord or m'sai
devi ati ng layer is formed on the wafer surface, a film of abnormal
o/

thickness is formed due to, e.g. abnormal growth.
The present invention provides, in one aspect,
15 a semiconductor wafer ready for the formation of a |
semiconductor device, having as seen in plan a periphery
which generally is a circle with at least one periphery
portion deviating inwardly from the said circle and
chamfer-shaped portions of the periphery between said
20 deviating portion and the adjacent poftions conforming
to said circle, said chamfer-shaped portions deviating
inwardly from the circle so as at least partly to smooth
the acuteness of the transition from the circle to
the deviating portion, said inwardly deviating portion
N 25 and said chamfer-shaped portions having been formed
by removal of material. '
3 . The present invention provides, in a second
- aspect, a method of working a semiconductor wafer to
. - provide a wafer in accordance with the invention as
30 described above, including the step of removing material
from the wafer in order to form said inwardly deviating
periphery portion of the wafer and chamfering the juhction_
regions between said inwardly'deviating periphery portion
and the periphery portions adjacent thereto to provide
- 35 said chamfer-shaped portions. ' .
This invention can best be understood by
reference to the following description taken in connection with



‘periphery portion of the wafer and chanfering the junction regions betmeen.

.. said i rdly deviating periphery portion and the periphery portions
adj ac hereto to provide 35 said chanfer-shaped portions. ‘This
I nvent can best be understood by reference to the foll ow ng description
"taken I'm connection with -4- the acconpanying illustrative, draw ngs,

wherein: Figure 1 is a plan view show ng a sem conduct or wafer which is@eg
~enbodi ment of the present invention; Figure 2 is a sectional view taken
along line Il - Il in Figure 1; Figure® is an enlarged view of Figure 2;
Figure 4 is an explanatory_view for elgcidating t he positioning of wafers;
Fi gure 5°H& 3F¢H B8 f bt LR prathVRgIrAELREE er whaneion of chanf er
regions in the wafer shown in Figures 1 to 3; Figure 6 is a plan view of
anot her enbodi nent of wafer according to the present invention; Figure

Db T B AOUD 2L SELCL SURE KBSl LR REgOSNT I vent on
(L0 E2 Ve VRip S5 SiASo 48 DELRG A EEIITL R0l o o1 9
according toFigure 2 is a sectional view taken along line II - II
in Figure 1;
Figure 3'is an enlarged'view of Figure 2;
Figure 4 is. an explanatory_view for elucidating _ Q;
the'positioning of wafers;
Figure 5 is a plan view for explaining the determiﬁation
of chamfer regions in the wafer.shqwn in Figures lto?};
Fiéure 6 is a pPlan view of another embodiment of
wafér according to fhe present invention;
Figure 7 ié a plaﬁ viéw showing still anothér embodiment
of the present invention§
Fiéure 8_is a seqﬁibnal view taken along line VIII=-VIII
in Figure 7; and ..;. e | -
Figures 9 to 17 are schematic views_shoﬁing three
.examplés'of chamfering devices which can be used for =
_ performing a method'of ﬁorking a wafer according to

the present invention.

Now; the presént invention will be described in
‘detail in connection with embodiments illustrated in

- the drawings.



the present invention. Now, the present invention wll be describe
detail in connection with enbodinents illustrated in the draw ngs#
.Figure 1 is a plan view showi ng an enbodi nent of a wafer accordi
present invention, Figure 2 is a sectional view taken along |ine 1l in
Fi.gure 1, and Figure 3 is an enlarged view of Figure 2. The wafer 1 of this
“enmbodti nent has a circul ar shape prepared by, for exanple, slicing an ingot
of stlicon (Si) whose sectional shape is s@kstantially circular. In a part
of the wafer 1, @:fke-8CYP I Sg ¢ bl oLj € ' aj,lgess or
orientation flat %ﬁf%.% géié ?%?ﬁeglééc?? V%g r%?,agggagﬁgékd%g a cut-away
posi ti oni Na PRatéPNaéObrd iy CSI BHe ! PRedbhBCLAPBNRI0A, CFYGhRE 8XiS and for

. positioning the wafer 1 in various processing steps. As séen from Figure 3,
the outer ppgidhesctionalivied thkéRcalBhgr linesithanfer ¢ Fig@r@. 150 as to
be arcuate. Further, according to the wafer 1 of this enbodinent, in the
junction pand Fidgeteec2nishantenlangled ofieweobrFbguaeéi 2n fl atness 2 and the
contour of the wafer 1, corner regions indicated by two-dot chain lines are
chanfered into tThe shafer of of rthisrenbedinentchasdabgivonidr| shape Owi ng
to such structure, the wafer 1 is_so constructed that the corner regions of
t he juncti @repared /o¥r LO¥ co¥3RYe, slicing an ingot of silicon

ot ' (si) whose sectional shape is substantially circular.

1

o In a part of the wafer 1, a prinéipal flatness (flat) or
f'kj.' orientation flatness or orientation flat (0. F.) 2 is
formed rectilinearly,.and,provides a cut-away positioning portion
for indicatihg thg_direc%ion of a crystal axis énd for
:positioning the wafer 1 in.vé:ious processing. steps.
.ASISeen froﬁ Figure 3,.the outer peripheral portion
3 ofT;he wafer 1 is chamfered , e.g. so as to be
arcuate. .
Eﬁtthe:,'acco:ding to the w;fer 1l of this'émbodiment,
iﬁ'the junction parts 4 between the two ends of the
3 N 6rientation lflatness 2 and the contour of the wafer 1, corner' regions
| igdicated by two-dot chain lines are chamfered into
the shape of circular arcs indicgted by solid lines.
 7§ff:;__ Owing to such structﬁre, the ﬁafer-l is so constructed
| ~ that thé.cornerfregionS'of-thejunction parts 4 are prevented
from chipping during the varidus pfocessiﬁg of the wafer
1, the chipping causing defects such as the appearance .

of foreign matters in the form of broken chipping pieces.



-from chi ppi ng during the various processing of the wafer 1, the chi pping
causi fg_tef ects such as the appearance of foreign matters in the form of
br okd ppi ng pi eces. -6- More specifically,each of the chanfered
regi ons3/of the joint parts 4 in the enbodiment of Figure 1 is a region
-enclosed by the solid line and the two-dot chain Iine. The |inner edge of
the chanfered region 5 is defined by the circular arc of a common. |nscered
circle which is inscribed to the contour of the wafer 1 and the orientation
flat ness 2. \Wen - performng the arcuate chanfering of the junction
part 4, the preferable ch g& range of6the chanfered region 5 is

?8

e or et T fedral oL by FERE! ChaiebPolobaEtoich ouEkhE HBRRRCNCE 1O

are usua S|t|one by rotating themwhile

the perifﬁie{éEslﬁ’ftﬁ@eeM&iﬁeﬁﬁeobngﬁhPetPUQQ Wi $Bg@ohokhelogedHer ein,
t he pherionenon 1's exploited i n which en the orlentatlon fl at ness of- the

wafer 1 Bgs MwedseDid 0like £9d!| Ehebtwdh@otaérain 3iARS rQhating owing to
~the flatness of this orientation flatness. Wien the circular periphery of
t he waf einneér i edgens ficthe' ¢hambhered! tegionhs nafdefiredobmt bteal ong with
the rotation of the roller. Wth the orientation fl atness, however, even
when t hecimafwkamnare hef ral ¢emmon einscribbhedceirehe Whlﬂhngsein§ﬁr1bﬁdthe

roll er does not contribute to the rotation of the wafer. Thus sglte of .
t he to the contour of the wafer 1 and the orientation flafness

&

When performing the arcuate chamfering of =
the junction part 4, the preferable chamfer range of the ~
chamfered'region 5 is determined in a.wey to be described

in detail below with reference -to Figures 4 and 5.

The wafers 1 are usually positioned'By rotating
them ﬁhile the peripheries of the wafers are held in
touch with a roller 6. Hereiﬁ, the phenomenon is exploited
in which when the orientation fiatness of the wafer
1 has mqved'up to the roller 6, the wafer 1 stops rotating
owing to the flatness of this orientation flatness,'

When the circular periphery of the wafer is in Nt
contact with the roller, the wafer is rotated along with
the rotation of the roller. With the orientation flatneés,
however, even when the wafer and the roller lie in contact, :
the turning effort of the roller does not contribute |
to the rotation of the wafer. Thus, in spite of the
rotation of the roller, the wafer stops rotating and -

.moving and holds its state.

Shown in Figure'h is an example of such expedient.



rotation-of the roller, the wafer stops rotating and noving and holds its

state. Shown in Figure 4 is an exanple of such expedient. -7- A wafer
Jig 100 receiving a large nunber of wafers 1 is placed on a positioni .j ‘
rest 101 which has two rollers 6. Wien the rollers 6 are subsequently %

rotated, the wafers 1 received in the wafer Jig 100 start rotating.

the agjentation flatness portions of the respective wafers have noved up to
the positions of the rollers 6, the wafers do not rotate any |onger. Such
state is established for all the wafers. Eventually, all the wafers are
aligned in the state in which the orientaton flatness portions of the

respective mgferﬁ ars.logebed on.the |OMﬁr si de. bn ex cuting sych
posihtid(gni?%,e r?ﬁ ?5ti2ﬁ f raFF&ﬁﬁgﬁPgoi ﬁ@fﬁaPEF er R rgjgﬁ svlri'?)us ]
Singl e rol v ahibeedorfl 4 POESHBHEREC Ene, 10Y #B18n HRY SuB RoRL eI

phot oel ect i g, | QHEA! Eng! FoL FEEET Kl BPe Subb@ignBiya BRGEbal AW Ng 2

t hi ckness Was shown in Figure S a radiu Its cedter.is [err].

The. di st anceyhtepst Dereeai fedOint enbhpagereniagt 100 EkakBesdtdtahglhe vafer
I's denoted by [err]. Wen a perpendicular 1s drawn fromthe center 01 down

to the orienvhéhothé! arpeasaiohhelrehebsoborbienseoti shePrespective
] ' wafers have moved up to the positions of the rollers
. 6, the wafers do not rotate any longer. Such state
is established for all the wafers. Eventually, all
the wafers are aligned in the state in ﬁhich the'orientation
flatness portions of the respective wafers afe located
on the lower side.
In execdting such positioning, regulation or alignment
of the wafers, there aré véfious methocds other than
the aforementioned oné, such as a method employing a

single roller and a method resorting to oﬁtical means-
composed of photoélectric elements etc. |
Referring to Figu}e 5, a wafer 1 having a thickness
. W as shown in Pigure 3 has a radius R, and its center is
- - Ol. The distance from the center Ol'to the orientation
flatness 2 of'the\wafer is denoted by y. When a
:perpendicular is drawn from Ehe center 0l down to the
_orientation flatness 2, the point of intersection P is
supposed to be the middle point of the orientatioh flatne€ss
2. Denoted by b is the distance between the midpoint of

the orientation flatness 2 before chamfering (namely,



——e . -

to be the mddle point of the orientation flatness 2. Denoted by
bis I stance between the mdpoint of the orientation flatness 2 before.
chant (nanely, -8- the point P) and a junction part 4 between the
~orienfatfon flatness 2 and the contour -of the wafer 1. It is stipulated in
SEM standards that the relationship between the I ength of the orientation
flatness 2, the width Wof the wafer 1 and the dianeter D = 2R of th%Pé
wafer 1 should be as indicated in Table 1 in the mrror wafer state. Tab

" SUpPpPOSES

1 Dianeter of Wafer 3 inches 386 mMm  125mm 150 mm Al'l owabl e
Range of 75.56 - Dianeter (nm : 76. 84 [err]1l

[err]l eHeerpdintWek lardra [junction part360 betkieen 300 - 550 600 -650
650 - 700 Length of Orienta- 19.05 - tion Flatness 25. 40

30 - 35 oridfftatidén fhhtnedd Dnandetbéheontound, ofi bbe vafemalers 1 need..
to be positioned by utilizing the orientation flatnesses 2, the orientation
flatness 2 habttimtstiputated imeSEMEtspandavdswhhah thetrebapbessbipd, at
the mininum for accurate positioning. Letting_a denote_one half of such

| engt h, bekweemgthe alenstiheofii thanerienbatiore HbREREPSt@ st he point of

nseript on [er] BEPesP @n8OMTRly 1G4 Bl asameter D = 28

of the wafer 1l should be as indicated in Table 1 in the s

)

mirror wafer state.

Table 1 o '_ | )
Diameter . 1 \ 125 150 !
_of Wafer | O inches 00 mm 5 mm 50 mm .
Allowable Range of 75.56 - | : e
Diameter {(mm 76 .84 : _i 1 1 t1
Width (ym) 360 - 410 | 500 - 550 [600-650 | 650 - 700 |
Length of Orienta- 19.05 < _ _ o o
tion Flatness o 25.40 | 0 - 35 4 - 45| 55 - 60

On.the other hand, since the wafers 1 need. to be
‘positioned by utilizing the orientation flatnesses 2,. N
the orientation flatness 2 has that length of the flat ;“‘*

portion which must be possessed, at the minimum, for

w

accurate positioning. Letting a denote one half of
such length, the length a is the distance from the point _ *
P to the point of inscription il'between a common inscribed
ciréle'and the orieﬁtation flatness 2. Numeral 6 des’gnates

-a roller for the positioning. It is as stated-beforé‘ .
that_photoelectfic elements etc. other than the roller

may well be used as the positioning means.



circle.and the orientation flatness' 2. Nuneral 6 des gnates a roller for
the positioning. It is as stated before that photoel ectric el enent TR
other than the roller may well be used as the positioning neans. .f-g S\
Letting i 2 denote the point of inscription between the comon insc

circle and the contour of the wafer 1, the center 02 of the conmon

i nscrivbed circle lies on a straight line which connects the center [err] of
the wafer 1 and the point of inscription |%. The angl e between this
straight line and the straight line [err] 1”s expressed by [err].

o both the cont o CHHZE e %f“?etei°%”r+§€¥+€n?ﬂ%“#ﬁ3?néézr ejg ! Pee
pos it oni ng By (e PHhecrl S, (Ve TR ANHAFIOE UL PE) o NiafoF,

flat portloml rtnéﬂecéﬁﬂé&nt@tl@p Rt imor? ﬂﬁ%@ﬁbéd@ir&f@”ﬁf.fé@d i's given

by: a (R - r) sin [err] : (1) Secondly, the
l'ength [errlomia tdteraiestpte it veridierddn s ene fﬁ@mémﬁeﬁ@i%foﬂh@f t he
wafer 1 to the orientation flatness 2 is given by: y = = r) cos [err] +
r - wafer 1 and the(ﬁbiﬂ%cnﬁeinéqﬂﬁptﬂmﬁei&lri@mglangxer], [err] =

[err] —_—
L between this straight line and the straight line O,P

 is expressed by 0.

Acéordingly, the radius r of the common inscribed
circle.which is inscribed to both.the contour of the
wafer 1 and the orientation flatness 2 is obtained as
stated below. |

First, the minimum.requiféd length for the:positioning
by the rollers 6, namely, the length a (a = EI;) of that

. flat portion in the orientation flatness 2 which is not
chamfered ié given by:
=(R-r1)sinf ceten(1)
i/._' Secondly, the length y of the perpendicular 0P °
drawn from the center 0; of the wafer 1 to the orientation
flatness 2 is given by: |
y=(R ~r) cosd +r eeee(2)
From a right—angled.triangle 0,P4, y2 = R2 - b2
holds. Therefore, - _ | _ |
y =92 -2 | - Ceeeen(3)
Subsfituting Equation (3) ihto_Equation_(Z), |

2 2

RE-1b =(R-r) cosb+r



*

hol ds. Therefore, [err] Substituting EqUatron (3) into Equation (2), [err]
-10- JERR] From Equation (1), [ERR] Since [err] + [err] = 1, Equations (4)
and/'5)f ield: [ERR] Putting Equation (6) in order, [ERR] In the present

enb t, accordingly, the chanfer region 5 in the junction region
bet he contour of the wafer 1 and the orientation flatness 2 may be.
-wor K | ong a circular arc of any j;adius as long as this circular arggs

the arc-of the conmon inscribed circle of radius r in Equation (7) or falls
within a region outside it, as indicated by oblique lines in Figure 5. That
Is, theradius r of the inscribed circle cormmon to both the contour |ine of
the wafer 1 and the orient atd atness 2 may lie within a range given by
the foll ow ng expression,,g;s_ihgéégnptlon part may be arcuately chanfered

within this range ags rlds usT—f cesec {4y
' (R—rf :

From Equation (1),

sin.§ = —&—— | ceeee(5)
(R — 1) '

Since sinZG + cosze = 1, Equations (4) and (5) yield:

gf, | (J e r)2 ' -/ :

....-(6)
<R—m2  (R-1)2 .
Putting Equation (6) in order,
2. 2
r = —P =2 | csves(7)

2 (R - {R? - 13
In the present embodiment, accordingly, the chamfer
region 5 in the junction region between the contour of the
wafer 1 and the orientation flatness 2 may be worked
along a circular arc of ény radius as long as this-
circular arc is the arc' 6f the common inscribed circle -gj
of radius r inlEquation (7) dr falls within a region
outside it, as indicated by oblique lines in Figure 5.
That is, the.ra&ius r. of the inscribed circle common %
to both the contour line of the wafer 1 and the orientation
.flatness 2 may lie within a range given by the following
expression, and the junction part may be arcuately chamfered

within this range of radius r:

> .
B _ .2

2 (R — 18° — 1v9)

Ly |
e

.....-(8).
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-11- On the other hand, the nininumvalue of the radius r in th g%?%ﬁfering
can be set as stated below. Figure 3 is an enlarged sectional vi Shgwi-ng
the silicon wafer which is one enbodi nent of the present inventi :
shown in the figure, the silicon wafer 1 has t he peri pher al
parts of both its major surfaces chanfered. The di nensions of the
chaq%gring nanely, the length A of a slant face portion and the length B
of amlm end face portion are stipulated fromexperinmental values. It is
experinentally indicated that the | ength §t0f t he chanfer end face portion
di ffers dependi ng upon the thickness W otithe wafer 1. It has been

tally f t hat, wh t th B t t 0.32 320 d
Sﬁpfégﬁ”oalsymn"é'ﬁ e[ZI S Ay % TRTROR TR 4 rp oAt
h I t th hi b th I t h b
ot Part o ¢ B s Pl Rt 1, B AR ey 152 L
hibits th I ds f W =
0.5 mm and when TRPYE A ei%@%ereﬁﬁ%ﬁé e, s R T
15, the Cht R0l e PR BA lorkd dpdmlar: 5t i Braskihen the

| efigth B of face portion 1n the wafer periphery is at |east
150 [err] angvahn RN, aA‘@'é&vﬁptﬁ@ nak bpa iy | asHd el B qimvafee t he waf er

t hickness W 1n other words, it falls within t’he range of 150 [err] B and B
[err] (W- 80) [ertas Thu%he peripheral
¢ parts of both its major surfaces chamfered. The dimensions
: ~ of ihe chamfering,'ngmely, the length A of a slant face
portion and the length B of an end face portion ére
stipulated from experimental values. It is experimentally
indicated that the length B of the chamfer end face
portion_differs-depending'upon the thickness W 6f the wafer
1. It has been expefimentally found that when the length
B is at'most 0.32 mm (320 Pm) and gt least 0.15 mm (150 Fm)
foer of 0.4 mm, the chipping of the peripheral part
of the wafer exhibits the minimum value. It.has been
N © similarly found that the chipping of the peripheral
part of the wafer exhibits thé minimum value when 150 fm
B < 420 Fm holds for W = 0.5 mm and when 150 jpm = B'§ SZOPm
s holds for W = 0.6 mm. That is, the chipping of the
peripheral:part of the wafer is minimized when the length
" B of the chamfer end face portlon in the wafer periphery
.ls at 1east 150 jm and at most a value obtained by’ammraﬂdng

80 pm from the wafer thickness W, in other words, it falls

within the range of 150 Fm B and B £ (W — 80) pm.- Thus,



2- 4n the chanfer dinensions of the silicon wafer 1 according to the
prege I nvention, the length B of the end face portion is set by the
Yjg expressi on, whereby the breakage and chi ppi ng. of the wafer .
{ed to mechani cal .shocks etc. during the processing or
“transportation of the wafer decrease extraordinarily: 150 [err] B [err] (W
- 80) pmOn the other hand, the length A of the slant face portion in the
chanfer dinensions of the silicon wafer 1 according to the present ' :
‘invention is experinentally set to bejal least 0.2 nm (200 [err]), mhereby '
t he breakage and chi pping of the wafer 1 attributed to nechani cal shocks .

etc. durinaHd1& RS d e EidASNSPOERA! 5011 06n t e BT B 2688 rengeduced
extraordinarily. In view of the above and Figure 3,it is understood that

the perigefid meddenofibaittidie, Muorlsngtrcesopf thdeeg@ntgoaduct or wafer
may be chanfered. Herein, the chanferlng di nensions as to the sectional
shape ofpdriteiomfies sty e thehfdlidwine ¢xpoesston| wherebpnfer end face
portion is set at a value within the range not smaller than 150 [err] and
‘hot gr edthey trteakagee amd whigpiigief btheuwnfectl ngtBeibeted fromthe

t hi ckness of the wafer, while the length A of the chanfer slant face

?'-

portion %o mesheniaalatshasks ogn. FHrime oble rpropessing: ox atcranspop:batri]onof the o |

|nscr|bed circle
of the wafer decrease extraord1nar11y°

150 ym ¢ B < (w - 80) pm | N **e(9)

~

_ o
On the other hand, the length A of the slant face portion o

in the chamfer dimensione of'the silicon wafer-llaccording

to therpresent invention is experimentally set to be

at least 0.2 mm (200 pm), whereby the breakage and chipping

of the wafer 1 attributed to mechanical shocks etc. during-

the processing or transportetion of the wafer can be

reduced extraordinarily.

In view of the ebove.and Figure 3, it is understood

that the peripheral parts ef'both the major surfaces

of the semiconductor wafer may be chamfered. ZHerein, L 5_;

the chamfering dimensions as to the sectional shape of o |

the wafer may be such that the.length B of the chanmfer
-end face portion is set at a value within the range not i '} ,'

smaller than 150 pm and not greater than the value obtalned | -

by subtracting 80 pm from the thlckness of the wafer, wh11e ..
- the length A of the chamfer slant face portion is rendered |

at least 200 pm. ' BRI

Accordingly, the radius r of the inscribed circle .



2 may fall within a range given by the foll ow ng expression, and the <>()
junction part may be chanfered arcuately within this range of radius\Z
[ERR] In conclusion, fromExpressions (8) and (10), the chanfering radius
[err]..may lie within a range given by the follow ng expression: [ERR] where
r ='xadius of the wafer chanfering circle, = radius of the wafer, a =
hal f of the length of the unchanfered portion (flat portion) in the wafer
cut-away portion, b = half of the full length of the wafer cut-away portion
bef ore being chanfered, W= thickness of the wafer, B = length of the wafer
end face pordonmon b0 tHoth nireneyon tidier walf ebhel warhar di nghd ctideomieastation
invention is chanfered in the peripheral  parts of the sliced silicon wafer
wi th the. pr ddettereganed mdiynefieslilonsl thrich iss tange gliomhay sthasfnbtowing
protrude the corners. Therefore, it is difficult to break off. Moreover,
even when areXpngssidmas anst é‘dleoruumm par, may dzl chamfered arcuately

within this range of radius r:

-13- .common to both fhe contour of ‘the wafer 1 and the orientation fkffi%jf-

v

L=B¢r - ceees(10)

In conclusion, from Expressions (8) and (10), the
O, chamfering radius'g may lie within a range given by

the following expression:

W—B<_r(_l' p2 - a% .....'(11).
2 2 (R - R = v9)
where r = radius of the wafer chamferlng c1rcle,
R = radius of the wafer,
a = half of the length of the unchamfered portion

(flat portion) in the wafer cut-away portion,
b ;'half of the full length of the wafer cut-away
e portion before being chanfered, |
W
B

thickness of the wafer,

length of the wafer end face portion.
Inlthis mannér, the wafer 1 accordiﬁg to the present
inventionfis chamfered in thé peripheral parts of the
_?'  sliced silicon wafer with the predétermined dimensions
and is_thus smoothed so as not to protrude thé corners. _
.Therefore, it is difficult to break off. Moreover, |

even when an impact has acted on the wafer 1, a load



- TR ..

-14- do ot locally concentrate. Thérefbre; the strength of the - .

peri ph part of the wafer increases, and the quantity of the chipping o
t he peni ral part can be reduced extraordinarily. It is accordingly

possi bl o0 avoid the problemthat silicon chippings float in the air as
dust and that sonme of them adhere to the surface of the silicon wafer. In
the wafer processing for producing a senm conductor device, thefefore, a :
photoresist filmin a photolithographic,process can have the exterhal Nt
appearance of its surface enhanced and %gve the lowering of its resolution

‘prevent edio N hd VISR By VAo eEPNE &), et Phefé LEré | OPRENYLAGAGERBI epi t axi al
grom h can be effected. Further, since the chanfering dinensions are

~adapt ed to¥ ritle erigiterradvwerangt fthaoesfof iheroioéol esnét tied to enhance
~the resolution thereof, various patterns can be formed on the wafer by fine
wor ki ng. qieaxdridiyng £ dhdelpimsing eibue neerti pheral upartocaerbexi sts in the
junction region between the contour of the wafer 1 and the. orientation

fl at ness reduqed jextnaandinarikiei bl e i ageardingle peseibdbe regi on
br-eaking of f and devel opi ng chi pping due to, for exanple, the collision

agai nst tu9e &f9ide tre archiemddiathgshlicomtekippings theater wafer during s

the transportati gn of the wafe . , Besides_ the defect of the foreign
Tt tor adf (WiAbIET R AR Fab FORGQAE CHHPh HBTFECE, the |

surface of the silicon wafer. 1In .the wafer processing

“duk

for producing a semiconductor dévide,.therefore, a;pumﬁmesist o
film in a photolithographic process can haveufhe external ~
'apﬁearance of its surface enhanced and have'the lowering
of ‘its resolution prevented, and favorable vapor growth
etc. free from any abnormal epitaxial growth can be
effected. Further, since the chamferihg dimensions
"'; are adaptedlﬁo relievé the crbwhs and fringesiof thé'
| photoresist and.to'ehhanCe.thé_resolutioh thereof, various
'patterns can be fdrmed-on thé!wgfer bj fine working.
Accdrding to_the Efesent embbdiment,'no acute corner
exists in the junction region between = '  ; N
the cantour of the'wafep_i and the orientation flatness
2. 1t is there_fdre possible to prevent " t.h.e. junction region
breaking_off and developing chipping due to, for ekample, : _' ¥
fhe coliision against'the gﬁide of an air bearing orl .
ébntact’ with another wéfer.during tﬁe transpoftatibn_
" of the wafer 1. Besides the defect of the fbreign matté}_.

ascribable to_the appearance of such chipping pieces,



it i's possible to conspicuously reduce defects such as inferior )
transportation attributed to the fact that the acute corner hitches g 5§he
guide of the air bearing, etc. during the transportation, and an i pflépie

t hi ckness of a resist filmattributed to the fact that the thickness t he
resi'st. filmdisperses partially due to the turbul.ence of air current in the
acute.corner during the application of the resist. [This is especially
favorabl e for wafers of |arge dianeter. ggre 6 is a plan view which shows
anot her enbodi ment of the wafer according” the present invention. In this
enbodi nent, the joint regions between the contour:of a wafer 1 and an '

orientation itaisepssginle ﬁ@Cébﬁspf@ﬁsziyaﬂéaﬁeé &@?Ebestsachanges of
chanfer regions 5 1ndicated by obl1que |ines. his case, the maxi num

chanf er rang&sOinfbﬁlﬁhaﬂfﬁﬁsp@ﬁtﬂﬂlémSaﬁﬁfib&ﬁe&Ytd sheafgbt thae which
connects the points of inscription [err] and [err] of an inscribed circle
comon to bothetéeutentormenfhibteheafen thanguide ofi theationbébaingss 2,

as explained before with reference to Figure 5. The radius r of the common - -

i nscribed ciette duning theectramsportabione sadeanabgéensorndhiekndssy
Expression (11).. Wth the ﬁ@esent enbodi nent_ al so, there is no acute corner"
in the juncte®na paesiat hbilmeat tntbebed ote bhetﬁ@cﬁanﬂtlthﬁdthhékness

orientation flatness 2,
of the resist flfm disperses partially due to the turbulence

K) of air current in the acut¢ corner during the application
of the resist. This is especially favqfable for wafers
of large diameter. - - .. |

Figure 6 is a plan view which shows anothef embodiment
of the wafer accofding to the present invention. _ |
In this embodiment, the joipﬁ regions between fhe

" contour of a wé%ér 1 and'an'o;ientatidn-flatness 2 afe
rectilineariy chamfered within_the ranges of chamfer
regions 5 indicated by oﬁlique lines. 1In this case;
the maximum chamfer range.éf thé chamfer region 5'is'

N defined by a straight line which connects_thé_points

of inscription il and ia.of an inscribed circle cdmmon

€

to both the contour of the wafer 1 and the'orientation _
£ ; flatness 2, as explained befcre with-reference{to_Figure_5.
The radius g-of'thé;common_inscribed circle caﬁ be_seiected
within the same range as indiéated by_Expressipﬁ (li).
: _With Ehe present_embodiment élso, theré:is no acute

corner in the junction part 4 between

the contour of the wafer 1 and the orientation flatness 2,



so that<the defect of the foreign matter due to the appearance of chi pping

pi e st he defect of the transportation, the defect of the thickness of a

resﬂsi?? Im etc. can be sharply reduced. The chanfering according to the
prese i nvention may be in any shapes other than the arcuate and

- rectilinear shapes in the foregoing enbodi nents, such as vari,ous curved
shapes and pol ygonal shapes insofar as they can renove acute corners. THEL

.present invention is applicable, not only to the case of providing the

principal flatness or the orientation flatness, but also to a case of

providing a sub flatness or a second t1&ness. In this case, as illustrated
in Figures 7 and 8, the chanfer regions 5 of the j[unction regions between
both t hé®®n f”ﬁme&%f?%‘ht i the rioxekes Babier fue cBAtB® of the wafer 1.

are chanfered. and as i,n. ranges Jjndicatgd b ol .,5a, also the junction
r egi ons PRIFFAE c?fo?hjtw d%l%(fe§he5§ %"ﬁf}gﬁa‘?ﬁe € 7trangpentatiemt our

of the r rad. alo t r C n ppscribed circles
inscri b\é@%eod%%ﬁft‘#e]ageegoﬁglﬂlg%sé?#aﬁ%sféufé gﬁ?buérggf Jf%g wafer 1 or
al ong stg@ig{grﬂynezsem@cti ng the points of inscription of the conmon
inscribed circleés, or 1n the regions outside them .Further, the present

i nvention i s Bpldiaitériny accdrding to the present invention

may be in any shapes other than the arcuate and rectilinear

shapes in the foregoing embodiments, such as various -
curved-shapes and polygonal shapes insofar as they can
remove acute corners.

The present invention is applicable, not only to
the case of providing the principal flatness or the
orientation,flaﬁness, but also .to a case of providing
a sub flatness or a second flafness. In this case,
as illustrated in Figures 7 and 8, the chamfer regions
5 of the junc;ion regioné between both the ends of the
orientation flatness 2 and the contour of the wafer 1
are chamfered, and as i£ ranges indicated by symbol 5a, A

also the junction regidns between each of the ends of the .

-

second flatness 7 and the contour of the wafer 1 are

chamfered along the arcs of common inscribed c¢ircles 3
inscribed to both the second flatness 7 and the contour -
of the wafef 1 or along straight lines connecting the
_pbints of inscription of the common inscribed-circles, -
or in the regions oﬁtside them.

Further, the present invention is applicable to.



a case where, besides the flat portions such as the orientation flatness 2
and the second flatness 7, a curved positioning notch is fornmed in the=.
wafer 1 as exenplified by synbol 8 in Figure 7. In this case, the .joi ,‘\
regi ons between each of the ends of the positioning notch 8 and the jur
of the wafer 1 may be chanfered along the arcs of comon inscribed ci es
i nsckibed to -both the positioning notch 8 and the contour of the wafer 1 or
al ong straight lines connecting the pointg;ef inscription of the common
inscribed circles, or in the regions outsiée them as in ranges indicated
by synbol 5b. The chanfering. of the present invention may well be perforned
si mul t aneouds ycage whdwre f dresiidam tfe thimbrpeamtiionsidataesth®, or with
the chanfering of the outer peripheral part 3 in the thickness direction.
Such si nul t &t atian sriatness dergngd dihg Ageond ofdaties®ihs af view of
the job efficiency, but separate chanfering nmay well be perfornmed. O
course, the GHEREShPIFH AT iHE RiChdis AWwRad rigyuthe ¥kt rh@®ring of the

outer ber! DS S WY B LARIPTEIL datlie oM chpeng digsction, Tree
el ongs o i S TEFRn SRR (Y o A eg 88 B Popfhatrine
- notch 8 and the contour of the wafer 1 may be chamfered along

the arcs of common inscribed circles inscribed to
both the positioning notch 8 and the contour of the
wafer 1 or along straighf lines connecting the points
of insériﬁtiqn of fhe common inscribed circles, or in
the regions outside then, as in ranges indicated by
symbol Sb. | : | |

The chamfering of the present invention may well
be performed simdltaneously with the formation of fhe.
oriéntatidﬁ_flatness 2, or with the chamfering of the
outer'pefipheral paft 3 in‘tﬁe thickness direction. Such.
. - simultaneous chamfering is very favorable f_rom the point of
view of the job effié_iency, but separate chamfering may well |
be performed. Of course, the present invention does
'.;5” . not always require the chamfering'of the outer peripheral
part 3 of the wafer 1 in the thickness direction. '

Thfee examples of devices suitable for'performing the

- .chamfering are iliustrated in Figures 9 to 17.

-



" 8 having a rectilinear groove 9 is being rotated, it is noved in the
hori zontal direction and the vertical direction so as to perform

chanfering. It can also performthe chanfering of the outer peripheral
part gf/te wafer 1 in the thickness direction. In the illustrated device,
numner *} 2 designates a chuck rmechanismfor the wafer 1, and nurmeral 103 a

hani smfor the grindstone 8. _ They can rotate and can nove &_;
vertically and hori zontally, respectlJ@Iy The chanfering device in Figures
14 to 16 is of. the so-called shape transfer type. Wile being rotated, a
grindstone 10 having a curved groove 11 which' is conforned to the shape of

the chanferi of t r almp foq t f n the thickness
di rection |sq%5ved' éﬁﬁé&%?%l %éyéeé) éhusgiég&gr er peripheral

part of ith fer_ ééya qﬂﬁﬁp [ r Besi des,
t he chamEo et"'h\rezﬁgg??’orcl.'sj,alg'%ESla%ﬁla g)ﬁﬁg\/\%ﬁ gurgvsﬂ: aeifm(.:l;nn&%teé}:%anf er ed.
I'n thisgmpRRenhg tahQ’e‘é*ﬁrﬁﬁféé}g ARVUEY 11 ek dtad b w@an perform both
t he chanfering of the chanfer regions 5, 5a, 5b and that” of the outer

peri pherg mpaield dh tthe Wfrdizohtalhaligfertrod hase tmehesviidaXhant ering

operations should efficiently be perfornmed at the sane -19- tine, though_
t hey madiwekitiba eccaist b |pahf\uruhja:lha§mfe'ﬁ1mg;harﬁ‘tercalg alesd ce in Figure 17
performs chanfering ' g
perform the chamfering of the outer peripheral part
of the wafer 1 in the thickness direction. In the illustrated \)

device, numeral 102 designates a chuck mechanism for
the wafer 1, and numeral 103 a chuck mechanism for the
grindstone 8. They'can fotate-and can'move'verticaliy
and horizontally, respectively. '
The chamfering_devicé-in Figures 14 to 16 - is of.
the so~-called shape transfer type. While beihg rotated,
a-grindstbne 10 having = cur&ed grqove 11 which is conformed
to the shape of the chamfering of the outer peripheral
paft.of the wafer 1l in thg thickness direction is mdved
in the horizontal direction. Thus, the outer peripheral 4

part of the wafer 1 can be chamfered as shown in Figures 1 .

to 3. Besides, the chamfer regions 5, 5a and 5b shown

[

in Figures S5 to .8 can be chamfered.

In this manner, the chamfering-—devices in Figures G
to 16 can.perform both the chamfering of the chamfer
;egions 5, 5a,'5b'and that of the outer peripheral part -
of the wafer 1. Therefore, these mechanical chamfering

operations should efficiently be performed at the same



-

chemcally. A rotary supporter 12 in whi ch a | ar ge nunber of wafers 1 ar
sandm[ched Is imrersed in aliquid etchant 14 (for exanple, a solution :>é3\
havi ng a conposition which consists of fluoric acid, nitric acid and

gl acial acetic acid at a volunetric ratio of 2 : 5 : 3) contained in an
etching bath 13. ., Wiile being rotated along with the rotary supporter 12,
the fYafers 1 have their outer peripheral parts etched by the liquid etchant
14. In this case, in order to chanfer onlﬁ t he chanfer regions 5, 5a and
5b, the other outer peripheral parts of t 3 wafers 1 need to be masked so
as not to touch the liquid etchant 14. However, the corners of the whole
outer peripheings tHyupR! thég ﬁaﬁnh6§h|5ecaﬂstﬁted iAdibeahbngyness
direction by the liquid etchant after the chanfer regions 5, 5a-and 5b have
been forned by. nehéagthsaefepihgdiegice afvVRigare! N7t ber€asAsothahifgriagl?,
mechani cal shocks on the wafers 1 can be relieved. 'The present invention
i's not restreciéeiicablyaf eAsrobaeyobupporten 18i ln whichsaalaogepplicable to
waf ers made of germanium (Ge) or various conmpound sem conductor materials
such as gal | humber sefii ¥afends) and gandwiehedr het immergedhénpeeddquid
enbodi ments set_ forth above, -20- no acute corner exists in the junction
r egi ons bet vebphamk Lont £0F eXamBLe naRcFOARBLPRCIBTLNEAY CRBPPFfLON

-

which consists of fluoric acid, nitric acid and glacial
- acetic acid at a volumetric ratio of 2 : 5 : 3) contained
~ in an etching bath 13;: While being rotated along with
the rotary supporter 12 the wafers 1 have their outer
peripheral parts etched by the liquid etchant 14,

this case, in order to chamfer only the chamfer reglons
5, 5a and 5b, the other outer perlpheral parts of the
wafers 1 need to be masked so as not to touch thé.liquid
etchant 14. Howe%er, the corﬁers of the whole outer
periplieries may well be chemically chamfered iﬁ the
‘thickness direction by the liquid etchant after the

o chamfer regions 5, 5a ahd 5b have been formed by mechanical

grinding in advance. In the case of Figure 17, mechanical

shocks on the wafers 1 can be relieved.

‘The present invention .is not restricted to

Cyn

‘wafers made of silicon (Si), but is also applicable
to wafers made of germanium (Ge) or various compound
_semiconductof materials-such as gallium arsenic (Gads) _

and gallium garnet.

With the present embodiments set forth above,



" of a

.of t'he wafer such as a renoved portion for positioning. It is therefore
possible-to remarkably reduce defects ascribable to the existence of such
acut e oRners, such as the defect of foreign matter due to the chi pping
of théiyayer, the defect of transportation and the defect of the thickness
st film. 21- CLAIMS 1. ~ A sem conductor wafer ready for
the formation. of a semiconductor device, having as seen in plan a periphegy
which generally is a circle with at | egst one periphery portion deviating
innardly fromthe said 5 circle and chanfer-shaped portions of the

. periphery between said deviating portion and the adjacent portions

conf or My dousdidhidr! existisl inhertfeerjwtatperh prrgians devi ating i nwardly
fromthe circle so as at least partly to snooth the acuteness of the

transit imst#eerm the contder tef ttiee deafert | avgd pthe | out -seayl porbict y

devi ating portion and said chanfer-shaped portions having been fornmed by
renoval of the orafdr such as a remeved perbien nfor opesithoningherein said

i nwardl y_devi ating periphery portion of the wafer is 15 an orientation

f1 at nesstt 3dis thereforeRessikertld menarkaklm nedygrrdefeth® wafer has two

¢ i | AR o . ¢ whi oh .
of said mvvagd ~devi aaitl ngelPeréé)nceeryoportlons 0 i ch one |.s an

ori ent at3SF¥¥l o 1s] such acutescorners,
such as the defect of foreign matter due to the chipping -
of the wafer, the defect of transportation and the defect N
of the thickness of a resist film. ~/
' "

. W



h .

the other a portion for wafer positioning. 20 4. A -accor
to any one of the preceding clains, wherein the outlines of the. chanfé j
shaped portlons are arcs of inscribed circles:c lB che-—
and the inwardly deviating periphery po#¥ton or M“mﬂumm ut'si de such
arcs. 25 5. - | A wafer according to claim erei m t e fadlus of

each said ins@iPB circle is denoted by the fol |l owing expression’ [ERR|
-22-“wherein r = radi us fsémecbnaaetbedwateel eeaay—fmdrcm Florimtad iwarf er, a

= half the length of an or atign_flatngss.whic orns .sai d inwardly

devi at i ng penﬁ#uﬁ;ﬁ?@lc°n Got8r SeVbS?fl RVig9- aﬁaFFePhéﬁ §thgf t he
orientation fl fﬁﬁﬁeb@f@hﬁchhgeheramgy 5= athntbﬂesylam elte lwafsdr, B =

hei ght of the er| her fac e 0 gcording
to any one of a?%r% éﬁggé%ﬁ %g&gﬁ énéno rdl cﬁ}er shgﬁéd
portions age s¢1nmgatahdnebaméepeshapsﬁyP@@ﬁh@@ﬁlﬁé ﬁ@ﬁn@§ﬁﬁpheﬁ§br|pt|on

of inscribed gig %énCQ&Y&”aé91£E§nﬁﬁb%&t§thbﬁdaﬂﬂetB@jda@ﬁﬂﬂ@bﬂkieﬁﬁlng
portlons or I1€ I n regions outside such _|ines
conforming to said circle, said chamfer-shaped portions

-~

deviating inwardly from the circle so as at least partly
to smooth the acuteness of the transition from the
)10 circle to the deviating portion, said inwardly deviating
| portion and said chamfer-shaped portions
— having been formed by removal of material.

2. A wafer according to claim 1, wherein said
inwardly deviating periphery portion of the wafer is

IS an orientation flatness.

3. A wafer according to claim 1, wherein the
wafer has two of said inwardly deviating periphery
portions of which one is an orientation flatness and
the other a portion for wafer positioning.

20 4. A wafer according to any one of the preceding
claims, wherein the outlines of the chamfer shaped
portions are arcs of inscribed circles common to the:
wafer circle and the inwardly deviating periphery portion

N : or lie in regions outside such arcs.
25 5. A wafer according to claim 4, wherein the
- : radius of each said inscribed circle is denoted by

‘the following expression:

[




7.. A sem conduct or wafer substantfally as herein described with
3, to and as shown in Figs. 1 to 5 Fig.- 6 or Figs. 7 and 8. 8.
bf wor ki ng a sem conduct or “#fer 20 to produce a wafer in
¢e with any one of the preceding clains i
'rermw ng material fromthe wafer in order to for F “i‘ mlﬂHWVl atlng
peri phery portion of the wafer and chanfering.the jsunetion « egl oORS betwe \v
said inwardly deviating periphery portion and 25 the periphery portions
adj acent thereto to provide said chanfer-shaped portions. 9. A et hod
according to claim8 wherein the chanfering of said junction regions is
per f or red whexnétin aneomidﬁuntdf(ﬂhﬂﬁinswmﬁhédau1nuleu peri pheral part 30
of the wafer in a thé%E%. ég A et hod of working a
sem conduct or wafe i rﬁ %Ubstantlally as any such net hod
herei n descri bed wat F maflérm lenqtt_he ef campanjéntatiieni fidatness
which forms said inwardly deviating periphery
5 portion, _
b = half the length of the orientation flatness .ﬁ'
before chamfering,

W = thickness of the wafer,
B = height of the peripheral face of the wafer. P
10 6. A wafer aécordihg to any one of claims 1 v/
to 3 wherein the outline of the chamfer shaped portions
are straight lines respectively cohnecting points of
"inscription of inscribed circles common to the wafer
circle and the inwardly deviating portions, or lie
15 in regions outside such lines.
7. A semiconductor wafer substantially as herein
deScribed with reference to and as shown in Figs. 1
to 5, Fig. 6 or Figs. 7 and 8.
8. A method of working a semiconductor wafer
20 to produce a wafer in accordance with any one of the
preceding claims including the step of removing material fram
the wafer in order to form said inwardly deviating periphery  \»
portion of the wafer and chamfering the junction regions '

between said inwardly deviating periphery portion and

e )

25 the periphery portions adjacent thereto to provide
said chamfer-shaped portions.

o

9. A method according to . c1a1m 8 whereln the
chamferlng of said junction regions is performed simult-
aneously with chamfering of an outer peripheral part

30 of the wafer in a thickness direction.
10. A method of working a semiconductor wafer
according to claim 8 substantially as any such method
herein described with reference to the accompanying .
drawings.




