| Method for machining a sem conductor wafer on both sides in a carrier,
carrier and a sem conductor wafer produced by the nethod 5 The invention
relates to a nethod for nmachining a sem conductor wafer which is guided in
a cutout in a carrier while a thickness of the sem conductor wafer is being
reduced to a target thickness by matefial being renmoved froma front
surface and a back surface of the sem conductor wafer sinultaneously. A 10
met hod of this type is used in particular for the double side polishing and
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wafer lies during 15 machining is Iineg méth an inlay. A carrier of this
type is fornmed by a carrier body arfethedat | east one inlay. According to
US- 6, 454, 635, during machining the sem conductor wafer acquires a bead-Ilike
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sem conductor., wafer. 30 JP-05-177539 A prggoses a nmet hod_for the_double
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and the depth, of penetration x _of the sem conductor _ _
polishing and lapping of semiconductor wafers. A carrier is
used to hold and guide at least one semiconductor wafer during
machining. To protect the semiconductor wafer, the cutout of
the carrier in which the semiconductor wafer lies during
15 machining is lined with an inlay. A carrier of this type is

formed by a carrier body and the at least one inlay.

According to US-6,454,635, during machining the semiconductor
wafer acquires a bead-like thickened portion in the edge region
20 when the thickness of the inlay, as a result of wear, becomes

less than the thickness of the carrier body.

US-2004/0235401 includes the description of a carrier, the
inlay of which is at least 20 um thicker than the thickness of
25 the carrier body. This is intended to prevent wear to the
carrier body from releasing metals during the machining of the
semiconductor wafer, which would contaminate the semiconductor

wafer.

30 JP-05-177539 A proposes a method for the double side polishing
of semiconductor wafers, according to which the thickness t of
the semiconductor wafer to be machined, the thickness T of the
carrier and the depth of penetration x of the semiconductor
wafer into the polishing cloth are matched to one another d

35 according to the inequality T-2X<t<T+2x. The method can be



wafer into the polishing cloth are matched to one another 35 according to
the inequality T-2X<t<T+2x. The nethod can be 2 used, inter alia, to produce
sem conduct or wafers which are concave in cross section and in which a
particularly flat front surface can be generated by subsequent single side
polishing. 51t is desirable for the dehands i nposed on the flatness of the
front surface of a sem conductor wafer as far as possible also to be
satisfied in the edge region of the sem conductor wafer, so that this

region can also . be used tq ¢ ect r oni t.S. - The | oca
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surface is divided iinto sites t.aki ng i nto account. an_edge cl.usi on, and
the positiVEShd315 Sre FTHISE Vi i “ﬁssﬁc&fﬁrgt rsejfrgle%csel%%a%cgﬁssh &1 er mi ned,
the reference plane being determ ned for each site by error square
mnimzation. The SE val.ue (Site Frontside Site-Least- Squargs .Range)
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of current and future generations of electronic conponents. The object is

achi eveFBPEEthod for machining a semi conductor wafer which is guided in
a cypout in a carrier :

The local flatness on the front surface of a semiconductor
wafer is generally specified by the SFQRm.x value. For this
purpose, the area of the front surface is divided into sites,
taking into account an edge exclusion, and the positive and

15 negative deviation from a reference plane is determined, the
reference plane being determined for each site by error square
minimization. The SFQRnax value (Site Frontside Site-Least-
Squares Range) indicates the deviation which is not exceeded in
100% of the sites.

20
It is an object of the present invention to specify a method
which in technical terms is relatively simple and which
provides semiconductor wafers with a local flatness of the
front surface, even in the edge region, which satisfies the

25 demands imposed on this parameter for the fabrication of

current and future generations of electronic components.

The object is achieved by a method for machining a
semiconductor wafer which is guided in a cutout in a carrier
30 while a thickness of the semiconductor wafer is being reduced
to a target thickness by material being removed from a front
surface and a back surface of the semiconductor wafer
simultaneously, wherein the semiconductor wafer is machined

until it is thinner than a carrier body and thicker than an



30 while a thickness of the sem conductor wafer is being reduced to a
target thickness by nmaterial being renoved froma front surface and a back
surface of the sem conductor wafer sinultaneously, wherein the

sem conductor wafer is machined wuntil it is thinner than a carrier body and
thicker than an 3 inlay used to line tl3e cutout in the carrier to protect
the sem conductor wafer. The primary application area of the invention is
the double 5 side polishing of sem conductor wafers, in particular of wafers
which partially or conpletely consist .of silicon.. The |nventi3£ | so rel ates

to a seRPdBHdUEESr tRafePSwiieh CHAS U EhdEn thE! iC8ed Son St % d has a

front sdehaeendackaekwh@esurface and an edge R as well as a local flatness -
on the front surface, expressed as SFQRmax, of less than 50 nmw th an edge
exclusion of R- 2 mmand of |less than 115 nmw th an edge exclusion of R -

1 mm thegepdehailSabphngakasedagBadodl theMitRerd it @ At dowdfie’ 8 nm 15
Senlconductor wafers"with a dianmeter of at |east 200 nm the | ocal flatness
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by carrying o ubl e 20 side polishing in accordance with the method

descri bed above. Unl i ke known net hods, the sem conductor wafer is
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wherein the carrier the inlay have different thicknesses
thr oughbeent H@léﬁhﬁﬁeO@ubQﬂihoﬁldﬁst h@drrhlélﬁl A dgoort e f2agesed d@sduct or

d| ‘ Je r 2%@?5‘%3%&?%95 QB% thz a%glv%ﬁ‘ir akhani1the) iMldhe ¥ WA 1R tfligHness

surface, expressed as SFQRpax, ©Of less than 50 nm with an edge
exclusion of R - 2 mm and of less than 115 nm with an edge
exclusion of R - 1 mm, these details being based on a grid with
a site area of 26 * 8 mm.

15
Semiconductor wafers with a diameter of at least 200 mm, the
local flatness SFQRgax ©f which has the values indicated as far
as the edge region indicated, were hitherto not feasible.
Surprisingly, this is now achievable by carrying out the double

20 side polishing in accordance with the method described above.
Unlike known methods, the semiconductor wafer is positioned in
a carrier, which likewise forms part of the invention, wherein
the carrier body and the inlay have different thicknesses
throughout the entire duration of the machining of the

25 semiconductor wafer and the carrier body is thicker than the

inlay, with the thickness difference amounting to 20 to 70 um.

The invention is based on the discovery that two conditions
need to be satisfied simultaneously in order to be able to

30 achieve an excellent local flatness even in the edge region of
the front surface of the semiconductor wafer. Firstly, the
machining of the semiconductor wafer on both sides must lead to
the machined wafer being thinner than the carrier body. The
thickness difference (target thickness of the semiconductor

35 wafer - thickness of the carrier body) is preferably in the



The invention is based on the discovery that two conditions need to be
satisfied sinultaneously in order to be able to 30 achi eve an excel |l ent

| ocal flatness even in the edge region of the front surface of the

sem conductor wafer. Firstly, the nmachining of the sem conductor wafer on
both sides nust lead to the nmachined wafer being thinner than the carrier
body. The thickness difference (target thickness of the sem conductor 35
waf er - thickness of the carrier body) is preferably in the 4 range from< 0
to -6 m preferably in the rﬁggg from - o.-5.m Second an i nlay which
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surprising since this is considered disadvant ageous by the aboyvenentioned
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to 60 m 10 Further details of the invention are described bel ow based on
t he &xarfMrPres ittt SdaS St Harerhidrrest disadmntageredmiict?®? wafers

with a difiRienlom) DAL Ml | referaicgddsd | g 8Sred@e Fig. 1 shows a
plan view of a typical carrier wth cutouts for holding three sem conductor

waf ers. (hg.cknestfof dhemadigear Radl |- iThidmess myf tHee rtATVve positions
of sem g Ore I Lroo 17 %,a%f@fédleirlqpcﬁ'refé&b%/ sS{PWs, B 6T @ss section

t hrough the arrangement of carricer 20 body, 1nlay and seni conductor wafer
between two polishing plates. The invention can be carried out on existing

i nstigl | 84,908 Al USING X3 | NG, JBENAS, forgd e doubl g 5106, p0L & iy ng of
the example of the double side polishing of silicon
semiconductor wafers with a diameter of 300 mm and with

reference to figures.

15 Fig. 1 shows a plan view of a typical carrier with cutouts for
holding three semiconductor wafers.
Fig. 2 shows an enlarged detail illustrating the relative
positions of semiconductor wafer, inlay and carrier body.
Fig. 3 shows a cross section through the arrangement of carrier
20 body, inlay and semiconductor wafer between two polishing

plates.

The invention can be carried out on existing installations and
using existing methods for the double side polishing of

25 semiconductor wafers. The installation may be designed for one
or more carriers. On account of the increased throughput, an
installation for a plurality of carriers is preferred, as
described for example in DE-100 07 390 Al, and in which the
carriers move on a planetary orbit around the center of the

30 installation. The installation includes a lower and an upper
polishing plate, which can rotate freely in the horizontal
plane and are covered with polishing cloth. During the
polishing, the semiconductor wafers are located in the cutouts
in the carriers and between the two polishing plates, which.are

35 rotating and exert a certain polishing pressure on them while a

polishing abrasive is supplied continuously. The carriers are



25 sem conductor wafers. The installation nmay be designed for one or nore
carriers. On account of the increased throughput, an installation for a
plurality of carriers is preferred, as described for exanple in DE-100 07
390 A, and in which the carriers nove on a planetary orbit around the
center of the 30 installation. The instsallation includes a | ower and an
upper polishing plate, which can rotate freely in the horizontal plane and
are covered with polishing cloth. During the polishing, the sem conductor
wafers are located in the cutouts in the carriers and between the two
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pressur gheelkhemivhi letigragepdln Heisth alr atiev e iirsifydrete contghaiousl y. The
carriers are 5 thereby also set in notion, preferably via rotating pinned
wheel s WATEAEfgage in teeth on the circunference of the carriers. 5 Fig. 1
shows a plan view of a typical carrier with cutouts 1 for holding three
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carbon layer (DLC layer). However, it is preferable to use
steels, particularly preferably stainless chromium steel. The

15 cutouts 1 are preferably designed to hold an odd number of

semiconductor wafers with a diameter of at least 200 mm,
preferably 300 mm, and thicknesses of from 500 to 1000 um.

It i1s also preferable for the surface of the carrier body 3 to

20 be structured on the front surface, the back surface or both
surfaces of the carrier body, in order to promote the
distribution of the polishing abrasive between the carrier
body, the semiconductor wafer and the upper and lower polishing
cloths. Instead of or in addition to the openings shown in Fig.

25 1, the surface 4 of the carrier body (front surface and/or back
surface) can be provided with structures 10 which are arranged
in the form of a pattern of orthogonal trenches (XY-pattern), a
rhomboid pattern, a strip pattern, a pattern of radially
diverging rays or an alternative pattern. The depth of the

30 structures 10 is preferably in a range from 1 to 200 um, with
the range from 20 to 100 um being particularly preferred. The
width of the structures is preferably in a range from 0.2 mm to
10 mm, with the range from 2 to 5 mm being particularly
preferred.

35
The inlays 2 preferably consist of a plastic, such as polyvinyl
chloride (PVC), polyethylene (PE), polypropylene (PP),
polyamide (PA), polystyrene (PS), polyvinylidene difluoride



20 be structured on the front surface, the back surface or both surfaces of
the carrier body, in order to pronote the distribution of the polishing
abrasive between the carrier body, the sem conductor wafer and the upper
and | ower polishing cloths. Instead of or in addition to the openings shown
in Fig. 25 1, the surface 4 of the carréd er body (front surface and/or back
surface) can be provided with structures 10 which are arranged in the form
of a pattern of orthogonal trenches (XY-pattern), a rhonboid pattern, a

strip pattern, a pattern of radially diverging rays or an alternative
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been worn, down to a certain level. 5 They can be flxeq%!ngé rel easably
: r

connect SRR HIEE X i WYy D 17 RhiEPirPoke X ugkdpte, be
| ai d, adhesitvely bonded or injection-nolded into the cutouts. It is also
advqgtageous for the inlays to be regularly cleaned using a cloth. 10

The polishing plates of modern installations have a sufficient
area for it to be possible for three or more, preferably five
carriers to be placed on them. The thickness of the carrier
body and the thicknesses of the group of carrier bodies used in

15 one polishing run should be as uniform as possible. Therefore,
the thickness variation of the carrier body measured for
example with the aid of a sensor carrying out a measurement at
13 points is preferably not greater than 5 um, particularly
preferably no greater than 2.5 um. Within a group of carriers,

20 the mean thickness, formed from 13 measurement points of the
carrier bodies, should preferably vary by no more than 3 um,
particularly preferably by no more than 2 um.

As can be seen from Fig. 2, between the semiconductor wafer W

25 and an adjacent inner edge of the inlay 2 there is a gap 5
which allows the semiconductor wafer W to move freely within
the cutout 1 and is preferably 0.1 to 2 mm, particularly
preferably 0.2 to 1 mm wide. The radial width of the inlay 2,
measured from the inner edge 6 to the outer edge 7, is

30 preferably 2 to 10 mm, particularly preferably 2 to 4 mm. It is
also preferable for the carrier body, for the purposes of
improved bonding of the inlay, to be profiled at the
circumference of the cutout, particularly preferably with a
dovetail profile. To produce the inlay, by way of example,

35 plastic is injected into a shaping mold, which is preferably
designed in such a manner that the plastic completely fills the

spaces predetermined by the profile and forms a smooth inner



The polishing plates of nodern installations have a sufficient area for it
to be possible for three or nore, preferably five carriers to be placed on
them The thickness of the carrier body and the thicknesses of the group of
carrier bodies used in 15 one polishing run should be as uniform as

possi ble. Therefore, the thickness vars ation of the carrier body neasured
for exanple with the aid of a sensor carrying out a neasurenent at 13
points is preferably not greater than 5 m particularly preferably no
greater than 2.5 m Wthin a group of carriers, 20 the nean thickness,
formed edgm £3wWhdghuPERERC tsoities semilaendustay e fivgdi efiidhdil d preferably
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can be seen from .bet en t conductor wafer
adj acent ti agenosdgeldedt ha beltapen tther sary igmdedy dhiasld areows tte

sem con .Qr . waf o nove freely within the cutout 1 and is preferably
0.1to ggﬁéghﬁggtggaﬁé%ry preferably 0.2 to 1 mmw de. The radial w dth of

the $nlay 2, measured fromthe inner edge 6 to the outer edge 7, is 30

preferably 2.t 0 rticularl ref er ahl to It .i.s SO
preferagﬁé'f8rQ%égsgg%Fggrkb%df%afﬁfgt%g uﬁ?ﬁ%%é%nbfﬁéﬂ%ﬁ%%ﬂﬁf¥%ﬁ%1ng of
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pol i shi agsandcaks@rensthes upbatr and ileweat ppdlilsed ngn dleliteren &, he)carmd er
body 3 ?2? gg%eggrghglso possible to deviate from this arrangement, in
particular if the alternative arrangement brings about
advantages, as may occur for example when polishing
15 semiconductor wafers with an asymmetric edge profile. Fig. 3
shows the situation in which the semiconductor wafer W has been
polished to the target thickness and the polishing is ending.
According to the invention, the semiconductor wafer W is
polished to a target thickness which is less than the thickness
20 of the carrier body 3 and greater than the thickness of the
inlay 2. The thickness difference (target thickness of the
semiconductor wafer - thickness of the carrier body) is
preferably less than 0 to -6 um; particularly preferably from
-1 to -5 um.
25
The success of the invention will become clear from the

comparison with the prior art presented below.

The comparative examples (C) and examples (E) relate to the

30 double side polishing of silicon wafers with a diameter of 300
mm and a starting thickness of 800 to 805 um on an installation
of Type AC 2000 produced by Peter Wolters (Rendsburg).
The silicon wafers were produced in accordance with the prior

35 art by wire saving of a single crystal, edge rounding, surface



polishing plates. 5 Fig. 3 illustrates the feature required for the
i'nvention to succeed, whereby the carrier body 3 is thicker that the inlay
2, the thickness difference anounting to 20 to 70 gm particularly
preferably 30 to 60 gm It is also preferable for 10 the inlay 2 to be
arranged centrally, resulting in equal 8 di stances fromthe upper and | ower
polishing plates (8, 9). It is, however, also possible to deviate fromthis
arrangenment, in particular if the alternative arrangenent brings about
advant ages, as may occur for exanple when polishing 15 sem conductor wafers
Wi th anJadpddagni €tedGaIpAss i@ €orKegtrateshdistiye Af G GF iaFf Whixdd t he
seniconggg&g%lwggge Wehas ??%dd@”ﬂdﬂygﬁﬂﬂ%.the target thickness and the
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pol i shi is ending. Accordingto'the invention, the sem conductor wafer W
is polished to a target thickness which is | ess than the thickness 20 of

t he carrwier - d t ek : W3 ay 2. The
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polishing plate.

Three groups of carriers (Types 1 to 3) were available for the
polishing. The carrier bodies of all three types of carrier

15 were made from stainless chromium steel and had a polished
surface, the set of carriers of type 3 additionally being
coated with DLC. The carrier bodies each had three circular
cutouts arranged at regular intervals on a circular path and
lined with plastic inlays.

20
The local flatness of the front surface of the polished
semiconductor wafers was determined using an AFS 3220 produced

by ADE.

25 As can be seen from Table 1, only the carriers of Type 2 and 3
were designed in accordance with the invention. In the case of
the carriers of Type 1, the thickness difference (thickness of
the carrier body - thickness of the inlay) was in a range which
lies outside that covered by the invention. The local flatness

30 of the front surface was in the regquired range of SFQRn.x less
than 50 nm only in the case of semiconductor wafers produced in
accordance with the invention. Furthermore, a back surface
referenced global flatness, expressed as GBIR (Global Backside
Ideal Range) of these semiconductor wafers was measured using a

35 measurement appliance of Type AFS 3220 produced by ADE. It was



8 grinding, etching in a concentrated m xture of nitric acid and

hydr of | uori c acid and edge polishing. A commercially avail abl e pol yur et hane
polishing cloth 5 reinforced with pol yethyl ene fibers, having a Shore
hardness A of approx. 80, and a polishing fluid with an Si02 solids
content of 4% by weight and a pH of 11 yere used for the double side
polishing. The contact pressure of the polishing plate was 0.15 bar and the
tenperature was 38C. The front surface of the 10 silicon wafer was in this
case facing toward the |ower polishing plate. Three groups of carriers
(Types Ilesx Iharere. mi;lrabé@trﬁcmttm ey ishihgsidheofakr+e2 twodaed at al |
three ty )es f carrj V\%I’I@ mafe from stainless chrom umsteel and had a
pol i she FREe ]tLHSe %réto f*carti®fs of type 3 additionally being coated
with DLC. The carrier bodies each had three circular cutouts arranged at
regular intervals on a circular path and lined with plastic inlays. 20 The
| ocal 1T H&ss of the front surface of the polished sem conductor wafers
was determ ned using an AFS 3220 produced by ADE. 25 As can be seen from
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C3 1 |769 |768 1 +3. 50 72 0.52 + 0.03

El 2 |769 |717 52 -3.0 42 82 0.75 + 0.06

E2 2 1769 [|717 52 -2.1 44 72 0.51 + 0.06

E3 2 |769 |717 52 -0.1 48 103 0.35 + 0.03

C4 2 |769 [717 52 +3.3 58 146 0.38 + 0.03

E4 3 |773 [724 49 -4.8 45 114 0.77 + 0.04

E5 3 {773 |[724 49 -4.0 42 112 0.57 + 0.02

Cs 3 1773 |730 |43 -7.0 57 -- 0.80 + 0.04

o 3 {773 730 |43 -8.0 61 -- 0.73 + 0.03

The GBIR values are identical for an edge exclusion of 1 mm and

2 mm.

10 The abbreviations used in the table have the following
meanings:
disx: thickness of the carrier body
dg: thickness of the inlay
dz: target thickness of the silicon wafer

15 SFQRmax’: local flatness at an edge exclusion of 2 mm, 336 sites
(full and partial sites) and a site area of 26*8 mm;
SFQRnax : local flatness at an edge exclusion of 1 mm, 342 sites
(full and partial sites) and a site area of 26*8 mm;
GBIR (Global Backside Ideal Range): global flatness at an edge

20 exclusion of 2 mm,



ref erenced gl obal flatness, expressed as GBI R (d obal Backside |deal Range)
of these sem conductor wafers was neasured using a 35 neasurenent appliance
of Type AFS 3220 produced by ADE. It was 9 5 | ess than 0.800 m both at an
edge exclusion of R- 2 mmand at an edge exclusion of R- 1 mm Table 1:

TypedLSKJEdLSK- dEdz- dLSxSFQRmax 2SFQRmawl GBI R [n][nj[nj[nj[nnj[nn][m
C11769770- 1- 1. 7831011. 03 0. 13 C217697681- 1. 163820. 75 + 0. 06

C317697681+3. 850720.52 0.03 ElI 276971752- 3. 042820. 75 + 0.06
E2276971752- 2. 144720.51 0. 06 E3276971752-0.1481030.35 + 0. 03 ,
C427697 L1523 i3EPUE® a@e O 2 ey Iobpl 4 gies®., 7dhe gegretry in

Co37737303 B U6 L2075 O 0785 o i Bl e e el T duge
exclus!@mﬂﬂ waanﬁqnajus&ngnthﬂ)mﬁﬁsuﬂﬂmenneﬁppﬁmamm&xNElllm@rmmble have t he
the 1l ARt Her et ot LTl e sl AR ©
flat mess:raxssarseextg@ms((ammaimﬂaz:adnflﬁﬁﬁ e e&nt(élumf arite partiednsit es)
and a SUA éyéﬁﬁéﬁiﬁ%g¥%égg of 1°. The radial cross sections are then
divided into 4 sectors, and the mean of the 90 radial cross
sections per sector is determined. Thereafter, a third order
reference line is calculated for each sector for the range
10 R-5 mm to R-35 mm. The deviations between the mean radial cross
section and the reference line are determined at positions

R-3 mm, R-2 mm, R-1 mm.

The deviations from the reference line can be indicated with

15 respect to the front surface (measurement of the front
surface), with respect to the back surface (measurement of the
back surface) or with respect to the sum of the deviations with
respect to the front surface and the back surface (thickness
measurement) . In the measurement, deviations with a positive

200 sign indicate an edge roll-up, while deviations with a negative

sign indicate an edge roll-off.

The deviations in the mean crosé section measured at R - 2 mm
from the reference curve (thickness measurement) were within a
25 range of -00.40 um to -0.003 um. In the case of the front
surface, the deviations at R - 2 mm were in the range from
-0.030 um to 0.050 um. For the measurement of the back surface,
the deviations at R -2 mm were in the range from -0.070 um to

0.030 pum.

The deviations between the mean cross section measured at R -
1 mm and the reference curve (thickness measurement) were
within a range from -00.20 um to -0.070 um. For the front
surface, the deviations at R - 1 mm were in the range from

35 -0.050 um to 0.040 um. For the back surface measurement, the



SFQRmax| : local flatness at an edge exclusion of 1 mm 342 sites (full and
partial sites) and a site area of 26*8 mm GBIR (d obal Backsi de | deal
Range): global flatness at an edge 20 exclusion of 2 mMm 10 In addition to
the local and global flatness, the geonetry in the edge region of the

sem conductor wafers was al so exam ned.;; This was done using the neasurenent
appl i ance NP1 300 mm produced by KLA Tencor. In this neasurenent nethod, 360
radial 5 cross sections are calculated fromthe center of the silicon
wafers at intervals of 10. The radial cross sections are then divided into
4 sect orégeviatdidie atedh -0f1 tive WBre adh athe rossge skodm ond. e gector is
deterningj Thereafter, a third order reference line is calculated for each
sector for’th range 10 R5 mmto R-35 mm The devi ati ons between t he nean
radial cross section and the reference Iine are determ ned at positions R 3
m R-2 mm R1 nmm The deviations fromthe reference |ine can be indi cated
with 15 respect to the front surface (neasurenent of the front surface),
with respect to the back surface (measurenment of the back surface) or with
respect to the sumof the deviations with respect to the front surface and
t he back surface (thickness nmeasurenent). In the neasurenent, deviations
with a positive 20 sign indicate an edge roll-up, while deviations with a
negative sign indicate an edge roll-off. The deviations in the nean cross
section neasured at R- 2 mm fromthe reference curve (thickness
measurenent) were within a 25 range of -00.40 mto -0.003 m In the case of
the front surface, the deviations at R- 2 mmwere in the range from
-0.030 mto 0.050 m For the neasurenent of the back surface,



the deviations at R-2 mmwere in the range from-0.070 mto 0.030 m 30
The devi ati ons between the nean cross section neasured at R- 1 nmmand the
ref erence curve (thickness neasurenent) were wthin a range from-00.20 m
to -0.070 m For the front surface, the deviations at R- 1 mmwere in the
range from35 -0.050 mto 0.040 m For 1khe back surface neasurenent, the I1
deviations at R- 1 mmwere in the range from-0.080 mto 0.030 m 12
Patent Cains: 1. Method for machining a sem conductor wafer which is guided
inacutout in a carrier while a thickness of the sem conductor 5 wafer is
bei ng r PakedY Cdagm=dr get thi ckness by material being renmoved froma front
surface and a back surface of the sem conductor wafer sinmultaneously,
wherein the sem conductor wafer is machined until it is thinner than a
carri er lbodie taed ﬂdﬂ<ma§hﬂnﬁﬂgeﬂ1Sam#ﬂPnQHQFQﬁ)W&ﬂﬂ?tWﬁiQﬁﬂkﬁnquﬁQ%e

carrier ;to 1 e h Qqu;or &l r%gh éﬁ

claim1, Ehheggﬁhqﬁhgkéghﬁéo E%for wa eﬁﬁh' neanlned unti é?b é%eren

bet ween wialfert arsgaelrtghmelmm dfo tahetas:@ﬂtcmirdlm{rtﬂswvdﬂemw:t&ﬂe thmskn_ess

of the. rgale% S dr If"?:rom dyﬁro%t sQuI and b-gl:%{ @IJ%%@S lt?ﬂ din .Cl al m 1

or clai ereéin seni-conduct or wa 'S machi ned unti material with

a thickmem&caﬁﬁu@mcheasﬁé}gymMuitdnaQMSMMHMNHtrdﬂhzthéﬂﬂﬁmﬁndmﬁhQEDmlained

in one Off%&aHan%c%Aned\ngfTllér¥% thinner than a carrier body and
thicker than an inlay used to line the cutout in the carrier to

10 protect the semiconductor wafer.

2. The method as claimed in claim 1, wherein the semiconductor
wafer is machined until the difference between the target
thickness of the semiconductor wafer and the thickness of the

15 carrier body is < 0 to -6 um.

3. The method as claimed in claim 1 or claim 2, wherein the
semiconductor wafer is machined until material with a thickness

of at least 5 um has been removed.

20
4. The method as claimed in one of claims 1 to 3, wherein the
semiconductor wafer is machined together with other
semiconductor wafers using a set of carriers in which a mean
thickness of the carrier bodies varies by no more than 3 um.
25

5. A carrier for holding at least one semiconductor wafer while
the semiconductor wafer is being machined on both sides,
comprising a carrier body with a cutout for holding the
semiconductor wafer and an inlay which lines the cutout in

30 order to protect the semiconductor wafer, wherein the carrier
body and the inlay have different thicknesses throughout the
entire duration of the machining of the semiconductor wafer and
the carrier body is thicker than the inlay, with the thickness
difference amounting to 20 to 70 um.

35



sem conductor wafer is machined together with other sem conductor wafers
using a set of carriers in which a nean thickness of the carrier bodies
varies by no nore than 3 gm 25 5. A carrier forholding at |east one

sem conductor wafer while the sem conductor wafer is being nachined on both
sides, conprising a carrier body with1d cutout for holding the

sem conduct or wafer and an inlay which lines the cutout in 30 order to
protect the sem conductor wafer, wherein the carrier body and the inlay
have different thicknesses throughout the entire duration of the naq?ining

of the SemTEEnFacEdCTnErerF e 1S SAier hIRPIS R Hitk e Y HAITIHE T nl ay,

wi th theHehigkniasy pddhf e/91ees PURINGHah 20 o0 70 m 35 13 6. The carrier
as claimed in claimb5, wherein the thickness of the carrier body varies by

less than 2 m 7. The carrier as clainmed in claim5 or claim®6, wherein the
S inlayis el @adMBMAL 18 i mEE iGRIJIBMm &5 A & 1BGh 14 oRRic!@ids 5 to
7, wherein the dinmensions of the cutout are such that there is a gap

bet ween inday gsd 22 tem4wifde "Bét@ween a semni conduct or wafer which it holds 10
and the inlay. 9. The carrier as clainmed in one of clains 5 to 8, which has
a structure of trenches on at |east one side of the carrier body, the

t r enche$ -b&8heg cREd 20@ smdedpesghd 0 ong e EIAang de thd 15"Hrihghe

patter“d‘ﬁ’ﬁ\ie%@iio%ss%lfe('tth%d_cfdt%ﬂtaa&reo% N e 1@ d ikFeAtR@éér?rn, an

orthogonal pattern, a strip pattern and a radial pattern.” 10.
seni con@uét andn@f am whideh Dedavetserr senistafiusit Bottpfer which it holds

10 and the inlay.

9. The carrier as claimed in one of claims 5 to 8, which has a
structure of trenches on at least one side of the carrier body,
the trenches being 1 to 200 um deep and 0.2 to 10 mm wide and
15 forming a pattern which is selected from a group consisting of
a rhombic pattern, an orthogonal pattern, a strip pattern and a

radial pattern.

10. A semiconductor wafer which has been polished on both

20 sides, having a front surface, a back surface and an edge as
well as a local flatness on the front surface, expressed as
SFQRnax, of less than 50 nm with an edge exclusion of R -~ 2 mm
and of less than 115 nm with an'edge exclusion of R - 1 mm, and
based on a site area of 26 * 8 mm.

25
11. The semiconductor wafer as claimed in claim 10, which has a

diameter of at least 200 mm.

12. The semiconductor wafer as claimed in claim 10 or claim 11,
30 wherein the deviation between a mean cross section measured by

thickness measurement at R - 2 mm and a reference line

determined by regression is -0.040 um to -0.003 um, and the

deviation at R - 1 mm is -0.070 um to -0.020 um.



20 sides, having a front surface, a back surface and an edge as well as a

| ocal flatness on the front surface, expressed as SFQRmax, of |ess than 50
nmwi th an edge exclusion of R- 2 nm and of less than 115 nmw th an edge
exclusion of R- 1 mm and based on a site area of 26 * 8 mm 25 11. The
sem conductor wafer as claimed in claim,a0, which has a dianmeter of at

| east 200 mMmm 12. The sem conductor wafer as clained in claim10 or claim
11, 30 wherein the deviation between a nean cross section neasured by

t hi ckness neasurenent at R- 2 mmand a reference |ine determ ned by
regressiom, ithe Gddiconductdr O0Bf e AvdcldtmedevhadbhénoatcRaimd omts -0. 070
mto -0.020 m t4 13. The sem conductor wafer as clained in . one of clains 10
to 12, Wher®iSreHe Wi RY ™ot RNV e e e BsE TS8R t PBRT HBAsTUT R T BY '
nmeasur enpptnstendiONd £ Sthid aefort RirfZdcdmaang a sehergngea téhPerence
determ ned by _regression is -0.030 mto 0.050 m and the 5 deviation at R -
1 mmis LDERIOIEDAY keIve STHI skFri tOnMRRt P HRf 8r0ad KPai ARA FRcone
of clsai Meiihton % aheregigmthe devesd i gn betyeeno aygean cross section
measured by neasurenent of the back surface at R- 2 mmand a reference 10
i ne determ ned by regression is -0.070 mto 0.030 m and the deviation at
R 1 Mads b QbhiBdpal030 Bedd adhe sameondushoropatesi s ghatged in
one of clainms 10 to 14, which has a gl obal flatness, expressed as gl obal

t hi cknesls3 15vhers it i W G R abion destyerin . 18900 neHPsansedgeorxeeasudadof R

- 2 mm Wn@aﬁ&&@& Elusd AL Af Rirrded™t R - 2 mm and a reference

10 line determined by regression is ~0.070 um to 0.030 um, and the

deviation at R - 1 mm is -0.080 um to 0.030 um.

15. The semiconductor wafer as claimed in one of claims 10 to
14, which has a global flatness, expressed as global thickness
15 variation GBIR, of less than 0.800 um at an edge exclusion of

R ~ 2 mm and at an edge exclusion of R - 1 mm.



