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processi ng sem conductor wafers and nore particularly
to controlling and optim zi ng waf er nanot opogr aphy
during processing. [0002] Sem conductor wafers are
commonly used as substrates in the production of
integrated circuit (1C chips. Chip manufacturers

require wafers that have extrenely flat and parall el
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pol i shing processes designed to i nprove certain

surface features, such as flatness and parallelism.
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mrrored er surface on the but does
of hydrostatic pads and a pair of grinding wheels. The pads and wheels are oriented in

opposed relation to hold the wafer therebetween in a vertical orientation. The
hydrostatic pads beneficially produce a fluid barrier between the respective pad and
wafer surface for holding the wafer without the rigid pads physically contacting the
wafer during grinding. This reduces damage to the wafer that may be caused by
physical clamping and allows the wafer to move (rotate) tangentially relative to the pad
surfaces with less friction. While this grinding process can improve flatness and/or
parallelism of the ground wafer surfaces, it can cause degradation of the topology of the
wafer surfaces. Specifically, misalignment of the hydrostatic pad and grinding wheel

clamping planes are known to cause such degradation. Post-grinding polishing



address topol ogy degradation. [0004] In order to

identify and address topol ogy degradati on concerns,
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consi der the nanotopography of the wafer surfaces. For

exanpl e, Sem conductor Equi pgrent and Materials

International (SEM), a global trade association for

t he sem conductor industry (SEM docunent 3089),
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differential wear on the grinding wheels cause the
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operation and the effects of differential wear on the grinding wheels cause the planes to
diverge from alignment after relatively few operations. The alignment steps, which are
highly time consuming when performed by an operator, must be repeated so often as to
make it a commercially impractical way of controlling operation of the grinder.
Additionally, current techniques do not inform the operator of the particular
adjustments that should be made to the clamping planes. Instead, the operator is merely
provided with data describing the surface of the wafer and then uses trial and error to

find an alignment that reduces the nanotopography degradation. Accordingly, the



find an alignnent that reduces the nanotopography
degradation. Accordingly, themanual alignnents are
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SUMMARY OF THE INVENTION

[0007] Aspects of the invention permit nanotopography feedback in less
time, allowing adjustments that can be made to improve nanotopography to be
recognized and implemented with less lag time for improved quality control and/or
wafer yield. According to one aspect of the invention, data indicative of a profile of a
wafer ground using a double side grinder is used to predict a nanotopography of the
ground wafer. A grinding parameter for improving the nanotopography of
subsequently ground wafers is determined based on the predicted nanotopography. The

operation of the double side grinder is adjusted in accordance with the determined



subsequently ground wafers is determ ned based on the

predi ct ed nanot opography. The operation of the double
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det er mi nedgri ndi ng paraneters. As such, aspects of the

present invention provide inproved nanotopgraphy for

waf ers subsequently ground by the double side grinder.

I n anot her aspect, the present invention utilizes warp

data to provi de the nanot opography feedback. For
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neasur enent device for measuri ng data 1 lcative O
and executing a fuzzy logic algorithm to determine a grinding parameter as a function

of the received data. The method also includes providing feedback to the double side
grinder. The feedback includes the determined grinding parameter to adjust operation
of the grinder.

[0010] A system for processing a semiconductor wafer also embodies
aspects of the invention. The system includes a double side grinder having a pair of
wheels for grinding a wafer, a measurement device for measuring data indicative of a
profile of the ground wafer, and a processor configured for determining a grinding
parameter as a function of the measured data and a fuzzy logic algorithm. In the
system, at least one of the wheels of the double side grinder is adjusted based on the

determined grinding parameter.



profile of the ground wafer, and a processor
configured for determning a grinding paraneter as a
wo envonssss2 of the measured data and a fuzzy | ogPCT/US2008/088452
algorithm In the system at |east one of the wheels
of the double side grinder i$ adj ust ed based on the
determ ned grinding paraneter.[0011] O her objects and
features will be in part apparent and in part pointed
out hereinafter. BRI EF DESCRI PTI ON OF THE DRAW NGS
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an_enbodi nent of the present invention. [0014] FIG 3
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tiltfapd y¢rticaltilesf 2 gndingwoerlar e exenpl ary f1ow di agr ans
i Lt%b&%t]i NIFRS. 6 is a diagram illustrating an exemplary line scanning process

executed by a measurement device according to an embodiment of the invention.

[0018] FIGS. 7A, and 7B are diagrams further illustrating an exemplary
line scanning process executed by a measurement device according to an embodiment
of the invention.

[0019] FIG. 8A is a side diagram of a wafer illustrating a warp parameter
and a bow parameter for the wafer.

[0020] FIG. 8B is a side diagram of a wafer illustrating a thickness
parameter for the wafer.

[0021] FIGS. 9A and 9B are exemplary flow diagrams illustrating a
method for processing a wafer according to an embodiment of the invention.

[0022] FIG. 10 is top side view of a wafer illustrating scan lines obtained
for the wafer according to an embodiment of the invention.

[0023] FIG. 11 is an exemplary graph comparing an average predicted

post-grinding radial nanotopography profile obtained from warp data to a



met hod for processing a wafer according to an
enbodi nent of the invention. [0022] FIG 10 is top
wap@e/osdsewy of a wafer illustrating scan |ines PGI/HBI0081088452
for the wafer according to an enbodi nent of the
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DRIV pESPeBESCRIPTION Oat TP DNNVENTION i mi tation, the

syst em i ncl udg% a grinder éOl,. a measur ement device
103,109881a pRefcadgiow tosthp 43RS aecats 94 dhetargitipn permit

nanotopography feedback in less time, allowing adjustments that can be made to
improve nanotopography to be recognized and implemented with less lag time for
improved quality control and/or wafer yield. In FIG. 1, a block diagram illustrates a
system for processing a semiconductor wafer according to an embodiment of the
present invention. For purposes of illustration and not limitation, the system includes a
grinder 101, a measurement device 103, and a processor 105 having a storage memory
107 associated therewith. The grinder 101 grinds a wafer and the measurement device
103 measures data indicative of a profile of the ground wafer. The ground wafer at this
point is unetched and unpolished. The processor 105 is configured to provide feedback
for adjusting a grinding parameter based on the measured data. For example, one or
more of the grinding wheels of grinder 101 may be moved in order to improve the

nanotopography of a wafer subsequently ground by the grinder.



107 associated therewith. The grinder 101 grinds a
waf er and the neasurenent device 103 neasures data
WO pdbosisBye of a profile of the ground wafer. AGEUS2008/088452
ground wafer at this point is unetched and unpol i shed.
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generally flat. The grinding wheels 209 and hydrostatic pads 211 hold a semiconductor

wafer W (broadly a "workpiece") independently of one another, respectively defining
clamping planes 271 and 273. A clamping pressure of the grinding wheels 209 on the
wafer W is centered at a rotational axis 267 of the wheels, while a clamping pressure of
the hydrostatic pads 211 on the wafer is centered near a center WC of the wafer.

[0033] The hydrostatic pads 211 remain stationary during operation while
a drive ring, designated generally by reference numeral 241, moves the wafer W in

rotation relative to the pads and grinding wheels 209. FIG. 3 illustrates an exemplary



generally flat. The grinding wheels 209 and
hydrostatic pads 2 11 hold a sem conductor wafer W
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respectively defining clanping planes 271 and 273. A
cl anpi ng pressure of the grinding wheels 209 on the
wafer Wis centered at a rotational axis 267 of the
wheel s, while a clanping pressure of the hydrostatic
pads 2 11 on the wafer is centered near a center WC of
the wafer. [0033] The hydrostatic pads 2 11 remain
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the double side grinding operation and is generally caused by movement of the grinding
wheels 209 relative to the hydrostatic pads 211. Referring to FIGS. 4 and 5, three
modes of misalignment or a combination thereof are used to characterize the
misalignment of the clamping planes 271 and 273. In the first mode, there is a lateral
shift S of the grinding wheels 209 relative to the hydrostatic pads 211 in translation
along an axis of rotation 267 of the grinding wheels (FIG. 4). A second mode is
characterized by a vertical tilt VT of the wheels 209 about a horizontal axis X through

the center of the respective grinding wheel (FIGS. 4 and 5). FIG. 4 illustrates a



ground by wheel s 209. [0035] M salignnment of clanping

pl anes 271 and 273 may occur during the double side
w@ei0088832 operati on and is generally caused byPCUSI0BS1088452

of the grinding wheels 209 relative to the hydrostatic

pads 2 11. Referring to FIGS, 4 and 5, three nodes of

m sal i gnment or a conbi nati o% thereof are used to

characterize the msalignnent of the cl anping pl anes
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105 83399 oMk ARG nl LRI AERENGVRL 363 1% warp
measurement device 103 configured to interface with the processor 105. As used by
semiconductor wafer manufacturers, the warp measurement device 103 obtains (e.g.,
detects) warp data for a wafer and measures the warp of the wafer based on the warp
data. In one embodiment, the warp measurement device 103 includes one or more
capacitive sensors for obtaining the warp data. The obtained warp data is indicative of
a profile (e.g., wafer shape) of the supported wafer.

[0038] For example, the warp measurement device 103 may execute a line

scanning process as illustrated by FIG. 6. According to the line scanning process, the

wafer W is supported by one or more support pins 603 in contact with a first surface



t he measurenent device 103 rather than waiting until
undesi rabl e nanot opography features are detected by

WO 200008888 r aphy neasurenent device 115. [ 0037 PCT/OS2908088452
enbodi nent, the neasurenent device 103 is a warp
measur enent device 103 configured to interface with
t he processor 105. As used 63 sem conduct or waf er
manuf acturers, the warp neasurenent device 103 obtains
(e.g., detects) warp data for a wafer and neasures the
warp of the wafer based on the warp data. In one
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first direction along the first diameter of the wafer. The first sensor 621A measures the
distance between the first sensor 621A and the first surface 605A of the wafer at pre-
defined intervals (i.e., pitch R, measurement frequency). The pre-defined intervals are
illustrated as has marks on the surface of wafer W in FIG. 7A. For instance, the first
sensor 621A may measure the distance at 1 or 2mm intervals along the first diameter of
the wafer. The second sensor 621B is similarly moved in a plane below the second
surface 605B in the first direction to measure the distance between the second sensor
621B and the second surface 605B along the first diameter of the wafer. The first

diameter of the wafer may be defined as a function of a reference point. For example,



[0039] FIGS. 7A and 7B illustrate a |ine scanning
process executed by a warp neasurenent device 103 for
wW@bioalostissyy a plurality of [ine scan data sets,PEEUB2008/088452
indicative of a wafer profile along a particul ar
di aneter. As illustrated by FIG. 7A, a first line scan
(indicated by arrow 701) is éxecuted along a first
di aneter of the wafer. In particular, the first sensor
62 A is noved in a plane above the first surface 605A
in afirst direction along the first dianeter of the
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The self mass compensation determines the shape of the wafer as a function of the line

scan data sets, wafer density, an clastic constant, the diameter of the wafer, and the
positions of the support pins 603. In one embodiment, warp measurement device 103
measures one or more wafer parameters based on the wafer shape. The wafer
parameters may include one or more of the following: warp, bow, TTV (total thickness
variation), and/or GBIR (global back surface ideal range). Referring to FIG. 8A, warp
and bow are generally determined with respect to a reference plane. The reference

plane is defined as a function the contact points between the support pins 603 and the



al ong the second di aneter of the wafer. As expl ai ned
above in connection with the first line scan 701, the
wo p00gossszl second sensors 62 | A and 62 | B r espRCT/US®08/088452
nmeasure the distances between the sensors 62 | A and 62
IB and the first and second iurfaces 605A and 605B of
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103 8rePaRE B PR ETBEHEr M aa R B RagB fa [Beacesing by the
prdcb &8 M3 t_g &KempREtHRIREESEREMory 107 may store data used by or
accessed by the processor 105, such as software, applications, data, or the like.
[0043] Inone embodiment, the storage memory 107 may be volatile or
nonvolatile media, removable and non-removable media, and/or any available medium
that may be accessed by a computer or a collection of computers (not shown). By way
of example and not limitation, computer readable media include computer storage
media. The computer storage media in any method or technology for storage of
information such as computer readable instructions, data structures, program modules

or other data. For example, computer storage media include RAM, ROM, EEPROM,



105. The processor 105 receives the warp data and

execut es conputer-executable instructions for
W@erobossssng a plurality of operations for proCcRGEUSZH08/088452

the received warp data. In particular, the processor

105 predicts a nanotopograpgé of the wafer based on

the received warp data and term nes a grinding

par anet er based on the predicted nanot opography of the

waf er. The operation of the grinder 101 is adjusted

accordingly. In one exanple, the processor 105 may
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one or a conbination of the '
on the predicted nanotopography of the wafer. In one embodiment, the processor 105
determines a shift parameter. The shift parameter is indicative of a magnitude and a
direction for moving the pair of grinding wheels 209 in order to reduce nanotopography
degradation caused by misalignment of the grinding wheels 209. In another
embodiment, the processor 105 additionally or alternatively determines a tilt parameter.
The tilt parameter is indicative of an angle for positioning the pair of grinding wheels

with respect to a wafer in order to reduce nanotopography degradation caused by

misalignment of the grinding wheels 209.



foll ow ng: a personal conputer (PC), a workstation, a
digital nedia player, and any other digital devices.

wO poogfgssber enbodi nent, the processor 105 acceBGEHES2088/6838452
stored by storage nenory 107 via a network. [0045] In
one enbodi nent, the processq 105 accesses a feedback
program for processing the nécei ved warp data. The
received warp data may include the Iine scan data sets
and/ or the determ ned wafer shape for the ground

wafer. In particular, the processor 105 predicts a
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data is leveled using a least square fit in a defined moving window. At 911, processor
105 is configured for computing a first profile as a function of the leveled data.
Specifically, the leveled data is smoothed using a first filter (e.g., low pass filter) with a
defined window size. At 913, a second profile is computed as a function of the leveled
data. Specifically, the leveled data is filtered using a second filter with a defined
window size. The second filter operates to substantially remove non-nanotopography
wavelengths. At 915, a predicted nanotopography profile for the wafer is computed as
a function of the computed first and second profiles. In one embodiment, the predicted

NT profile is computed by subtracting the second profile from the first profile.



to an operator and the operator configures the grinder
101 to adjust one or nore conponents of the grinder

W@ m9asssa2 f unction of the determ ned grindi ng PCT/US2008/088452
parameters. [0047] FIGS. 9A and 9B illustrate an
exenpl ary met hod of processi Sg a wafer in accordance
with an enbodi ment of the irvention. At 903, a grinder
101 grinds a wafer. At 905, a determi nation is made
whet her the ground wafer is the first wafer. If the
ground wafer is determned to be the first wafer, at
907 [010d 9deas Hrearding telespiccte of 0B inindionsprdedssorf 1§D repeats

suri war nd/ or,. t hj ckne s of the fi
orgaral * P SIS il AT Rl FERERR aolesbly Trage for
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10. Each line scan data set is indicative of a
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w ndow size. At 913, a second (gro ile is conPute as a
grifding radssl NF profide dltgiabé drotavarp dBfsetoiahiNBposy-potisang profile
ed data is fjiltered usng%aa second filter with a
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At 915, a predicted nanotopography profile for the

detggrpiag thesgrwmﬂmaé@n%m&aﬁw enrasictehN Taweitlat(ed. pyrage
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aspects of the invention, praocessor “JJOS r epeat f Co
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radial NT profiles are determ ned fromthe four
to-valley value in the B-Ring region for the average predicted radial NT profile.

Generally, lower B-Ring values (e.g., less than 5 nm) correspond to more desirable
nanotopography. FIG. 12 illustrates an exemplary algorithm which used to determine
the shift parameter based on the B-Ring region of the average predicted NT profile.
FIG. 13 is a graph comparing an average predicted NT profile to the NT profile actually
measured for the B-Ring of the wafer. In another embodiment, a similar method (not
illustrated) is carried to optimize the E-Mark. Like the B-Ring region, the E-Mark

region refers to a region of the wafer where the radius is between 100 mm and 150 mm.



predicted dianmetric NT profiles. Each of the eight
predicted radial profiles represent predicted NT
wheioglssssat a at a plurality of |ocations al ongPEI/D82d081638452
(e.g., ranging fromO- 150mm of the wafer. An average
predicted radial NT profile |s conmput ed by averagi ng
the predicted NT hei ght dat 4% or each of the ei ght
predicted radial profiles as a function of the radius.
FIG 11 is a graph conparing an average predicted
postgrinding radial NT profile obtained fromwarp data
The &-MarkNRlporsterptsl 4 mhkinginp pexki tb eralbépt ga‘,lmdjet@yniaed from each of
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CO@Pﬁgrﬁtﬁ wga‘w@gﬁ)oge%@ﬁ NI&dE I&.t‘h gle%lg pr@% 5@14%1[31 Hppured for the
C-HaBCHE n%ﬁ)%d Fig. 141 a%ee&eﬂﬁfagsyto %J(%Bon tﬁ%f gght@gde%gthe wafer

paraneters are det er ni ng region
illmframﬂgthpﬁbﬂitrgtamdtMCﬁ‘vlaxﬂqrbgonsThe B-Ring region refers

ion t he waf er e t radius is en .
100 19hEdna 1 Bereie e B naB B ety TS dGhines
the"BOR I ARRIRE B tIRs pré@ictc@NT profile. | At 933 tR-fRb &g sdra @b ABtctAlnes
the average predicted radial NT pr ofil'e. Generally

whicthge theB-Riggvahed igdess (hang. B-Rieg salohdefigdrierpe bor fl@spﬁotnd) If
re desi;rabl e nanoto 2 111 strat
thefRIGE SRS PyoS) t&s&r%%ﬁﬁoaﬁﬁgﬂg%g%aeﬁ%@aéhﬂtﬁ?ﬁ tpigient
ne@Ridy (iRANAMRIETgriaBe afitndidte isBreR)N O\ Ifceditio Bl yOff tlﬁehB -Ring value
avera%e predicted NT profile. FIG 13 is a graph

is T PRy £ %ggra%ﬁerarb@r BRAUBH EANED et PPFNFHHAN Qyclegs datagy and the
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n ano Si m
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the B-Ring region, the E-Mark r eferstoa
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%I |ﬂlrofl h]& E é}t anot her enbodinent, a simlar
8 YeH5tf+ PliVr at ed) is carried to optinm ze the
CMarflgosbie CAV@JrHl g%’ 'tlférbp'hﬁflﬁeftl%ntcg}clé the PtRBss8f 1931 &termines
waf er where the radius is between
a preliminary shift direction based on the predicted NT profile in the B-Ring region.
Referring to 931, the processor 105 determines whether the predicted NT profile in the
B-Ring region has a valley followed by a peak (referred to as a "VP profile"). If the
predicted NT profile is determined to have a valley followed by a peak in the B-Ring
region, the preliminary shift direction of the grinding wheels 209 is right. Referring to
933, the processor 105 similarly determines whether the predicted NT profile in the B-

Ring region has a peak followed by a valley (referred to as a "PV profile"). If the



nmm and 50 mMm The C-Mark value refers to a maxi mum

peak-to-valley value in the CMark region for the
war@pagss3predi cted radial NT profile. FIG 14 PGI/HS2008/088452

graph conparing an average predicted NT profile to the

NT profile actually rreasureg for the C Mark region.

FIG 15 is an exenplary top &raphy map of a surface of

the wafer illustrating the B-Ring and the C Mark

regi ons. [0051] Referring again to FIG 9B, at 921,
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According t he optim zation cycle, the processor 105
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[0054] If the processor 105 determines at 941 that the wafer is not the first
wafer in the optimization cycle, the processor 105 executes at 951 an optimization
program to determine the shift parameter used for grinding the next wafer. In
particular, the number (n) of the wafer in the optimization cycle is identified and the
shift parameter for the next wafer (n+1) is determined as a function of the B-Ring
values and corresponding shift parameter values for n wafers. In one embodiment, the

B-ring values and corresponding shift parameters for the n wafers are fitted using a



determ nes the shift magnitude based on the B-Ring
value. At 941, the processor 105 determnm nes whet her
W@ b@omeiser is the first wafer in the optim zatPORUS2008/088452
cycle. If the wafer is determned to be the first
wafer in an optim zation cyﬁ the processor 105
determ nes the shift magnit §e used for grinding the
next wafer ground by the grinder (i.e., the second
waf er) based on predefined guidelines. In one
enbodi nent, the pre-defined guidelines include a
pokynomédl ifit yf &fgr® R g Thalshidt paaargetst daserohinesk usivg i nthr wafer

assoc rticu shi tude v
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r I
e RIS, BREoRT R Te TS MR ol Py RS E enl PR
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h
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he shift ni.tude is 10 nd the t direction
wald % Rl G T ﬁhﬁé&ﬁﬁ PR IS AL A DB EHe e Gdnore
thel dTo MW ‘é@l%ﬁ%ns]lﬁ)ﬁugeilﬁrﬂmﬂ%soﬂhﬁ@b&%{ouk %f&qﬁ%ﬂégtey MaHa pre-
is greater than 8 nmbut |ess than or equal
detefminpé VBuR(mg § ahl)ethﬁ ga&;ietteemumbféds L) mereqh@aﬂle rca&smémfor
S8 t han
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thed@h@itichH 8@ tiicehd Mekdm&En dEticell 0R6thian walP@hd fdr thd white at
90{I)rocessor 105 deternmines at 941 that the wafer is not

Rethe meghod\prpeaeds #s diprisndtabay e o ingithes é the copgigions is true, the
s OGESIR LR, ARG ARl S e LR AP 1001

thenexthodvest@ns td 1ep03 foe ghiading bivebseyudre wvafar) of t he wafer
in the o t|n1zat|o cycle is &gentlfled and .t he ﬁhlft

par 208 Wher Hirodusine glements( o 19 Preseniveptinidhgrrefprred
embUBEHcY) @breh AR BG4S AR RO LS BRIAAG irhdan

parameter values for n wafers. In one enbodi nent
ﬂwBﬂmﬁngewabuesmanﬁ%h©ckesp®ndmngﬂshVTMhp@mmﬁbtmm@dmgfand
the.,n wafe ted u nom a

iyl ce® U PP RE B PRB ABY I B PR et 81k glopisat
othaF hawad Ehst&Ps1E@smpoNds to a val ue of the pol ynom al
when the B-Ring value is equal to zero. '
[0101] As various changes could be made in the above without departing
from the scope of the invention, it is intended that all matter contained in the above
description and shown in the accompanying drawings shall be interpreted as illustrative

and not in a limiting sense.



[0055] As illustrated, processing according to an
exenpl ary net hod enbodyi ng aspects of the invention

WO 2409/0888321 0 903 after the shift paraneter is deCEURINEOBS452
at 943, 945, 947, or 951. Likew se, the optim zation
cycl e ends and the nethod rj§urns to 903 if the
processor 105 determnes th no adjustnent to the
grinder 101 is necessary at 925. At 903, the grinder
101 grinds the next wafer according to the determ ned
grindi ng paraneters (e.g., determ ned shift

Wipdrselared)is: At 905, the processor 105 determni nes

whet her the next wafer is.the first wafer.. Since,th .

et nPEPOHST RO RHE ¥ 1 Ftet Ol O RS e EenBun gy Sojibe side
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conditions is true: the é-Rlng of the previous wafer

i s Hreeling dathabfaied by aderp peRFBeMenf|dgeice forgneasgripgyvarp of a
o5 SFTRTLY o MRS R TR0, L0 SRR o
thedasdsaedMdidp;, | f one or nore of the conditions are true

t he neasurenent device 103 obtains warp data for the
waf Bredigting@nagetoppaphst ofgae Wﬁ%f‘é dad Oaéﬁ?jregew% ¥grp data;

aboyigrerrhinif}&] SRS i l bh ASprbFiclcl WenothfSriHy &JF th
ub eSS EC] RS horkBel PREH bh Ao Sl B
wafer formed for the wafer and the nethod returns to step

R S T A I ——

pafRfgrred enbodi ment(s) thereof, the articles "a",
"an", "the" and "said" are intended to nean that there
are one or nore of the elenents. The terns

"copprd sing",, "ingl udi.ng' and,"havi ng'. are i ntended t
be_PhaibsPvRtshaehiedier R 1y Raprmad il Sherelipp pbHc dotble
side lgEiB&t ok protidmet fo@ivatis toetlc abesTe Bids grih@kOdklid Agdback
_various changes could be made in the above w t hout
inchding thie dlgtermne eHadige pa@mstert he i nvention, it is
intended that all matter contained in the above

description and shown in the acconpanyi ng draw ngs
shaBl Tihe ndtiicer @freddimdl @Bereln dagl deadrimieingivetludet detormining a shift

limting sense.Wjat is clainmed is; 1. A nethod_of
pargpstes @%&e@néﬁ%%\gwt%ﬂsnaﬁawaogam of the W@fegr%aff{}%vft pargmgter
incOMRL Bf $ hBEn B dYBRODAYIRIpAE of EaRfindwR@ 1oQfnpEendi ng
n eel s, sagg wgthodoco%bgggin%: reég?Ving 8atg ©
nampitoignendy vy aavakerqubsasasnthyegremnd biethiecloublesidemamder. ng

warp of a

4. The method of claim 1 wherein said determining includes determining a shift

parameter based on the predicted nanotopography of the wafer, said shift parameter

indicative of a direction for moving the pair of grinding wheels to improve

nanotopography of a wafer subsequently ground by the double side grinder.

5. The method of claim 1 further comprising filtering the received warp data
and wherein said predicting includes predicting a nanotopography of the wafer based

on the filtered warp data.



waf er as ground by the double side grinder, said
recei ved warp data being indicative of the neasured
wW@R009/088882di cti ng a nanot opogr aphy of the waf ePCIHS®A8/088452
on the received warp data; determ ning a grinding
par anet er based on the predgﬁted nanot opogr aphy of the
waf er; adj usting operation t he doubl e side grinder
based on the determ ned grinding paraneter. 2. The
conput er nethod of claim1, wherein adjusting
operation of the double side grinder conprises
pr 0%i dihagneftleslifacdimt lowhéreindeithlatersiinieg graludte ppplsaigd fuzzy
dback ingcl udi the determn dlng paranet er.
sy e pr R PR F b et o i ng
|ncludes determining a shift paranmeter based on the
predi ct ed nanot opography of the wafer, said shift

par dmdhemathed efzlaiel wherginraighiredigéng weludeysangputing a profile
for%a%u{rfag u%t'% %T&%nglrén %a(f% dE‘EBﬁR %ﬁgﬁﬁpﬁa&p gern%ﬂﬁﬁ%g rlﬁ‘dlng

sequentTy groun e Side gri

pardmeidn @agedtonedB-®ing tagion df ti ecrrﬁputedspﬂodildj et erm ni ng

i ncludes determning a shift paraneter based on the

predi ct ed nanotopography of the wafer, said shift

par %F“?r}@ ndlt el Q\fhe?elﬁj bdi@ Glak @R %fHunH‘B tﬁkgdc?#‘[‘)?e ?de

pair of grin |ng ee s to I nprove nanotopography o
grinddres ustidied qué mbpolisgedund by t he doubl e side grinder.

5. The method of claim1 further conprising filtering

the received warp data and wherein said predicting

i nchud®eg KR Gldidg B ane b@ﬁ?g&a@ Bbﬂlﬂ’lflng A8 wWAREr@hd

based on the filtered war p d he net hod of claim
HK@$KH€W€MM°@Q8@WEEDéﬁﬁmnhﬁ@dnwﬁ¢mdes appl ying a fuzzy

logic algorithmto the predicted nanot opography of the

wafer. 7. The nmethod of claim1l wherein said

pr ed cThe encktel dfFGRSm OO fitHek Bemprifh®further ﬁd}ﬁstﬂlg't‘dpélfaﬁﬁﬁ of
of the wafer and wherein said determ ni ng_incl

thecrtoubleriiide giinpdar basedan ity rp@aﬁaf?ét@ﬁotﬁagréahmf the Bolmhﬁ@ wafer.

regi on of the conputed profile. 8. The nmethod of claim
1, wherein said wafer as ground by the double side
gri ndeA ¢osnpuneticiptanand mehod bSiegoving nanotopography of a wafer

ground by a double side grinder, said double side grinder having at least a pair of
grinding wheels, said method comprising:

receiving data indicative of a profile of a wafer as ground by the double side
grinder;

executing a fuzzy logic algorithm to determine a grinding parameter as a
function of the received data; and

providing feedback including the determined grinding parameter to the double

side grinder to adjust the operation thereof.

12. The computer-implemented method of claim 11 wherein said determining
includes determining a shift parameter based on the predicted nanotopography of the

wafer, said shift parameter indicative of a magnitude for moving the pair of grinding



9. The nmethod of claim1, further conprising polishing
t he waf er and neasuring a nanotopgraphy of the
w@iovessss2 waf er. 10. The net hod of claim9, fuPCTER2008/088452
conprising further adjusting operation of the double
si de grinder based on the sured nanot opgr aphy of
the polished wafer. 11. Ac iputer-inplenented nmet hod
of i nmproving nanot opography of a wafer ground by a
doubl e side grinder, said double side grinder having
at least a pair of grinding wheels, said nethod
whednpy ingirage nanetapiogiapy dhe avafardilessguandly grouwnddryght deuld¢ side
.a,waf er as ground by the double side grinder;
gripdleuting a fuzzy logic algorithmto deternine a
grindi ng paraneter as a function of the received data;
and providing feedback including the determ ned o
gri ﬁgi Age petnawer-Brplementpd mggor) ad chiimd | gyhaseia said getermining
. ' - Ope ' t fi.
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ori ying the pair of grindingwheels to inprove
nanot opogr aphy of a wafer subsequently ground by the
doubl e side grinder. 13. The conputer-inpl enented

met hod, of claim 11 wherein said _.determ ning ingludes
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a wpferrgipyryl nide deuble sidagriodes, srathortp bgingpihgtcbéd andumpelished.
subsequently ground by the double side grinder. 14.
The conputer-inplenmented nethod of claim 11l wherein
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_ warp neasurenent device for neasuring warp of a wafer
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recei ving data obtained by a neasurenent device for
' i ck f
m%181 %r ITﬂg n}emocc:i 0 % alrnol 1, \?vherein said wafer as ground by the double side

grinder is unetched and unpolished.

18. A system for processing a semiconductor wafer, said system comprising:

a double side grinder having a pair of wheels for grinding a wafer;

a measurement device for measuring data indicative of a profile of the ground
wafer; and

a processor configured for determining a grinding parameter as a function of the
measured data and a fuzzy logic algorithm;

wherein at least one of the wheels of the double side grinder is adjusted based

on the determined grinding parameter.



waf er ground by the double side grinder, said wafer
bei ng unet ched and unpolished. 17. The nethod of claim
wa 29090888821 N sai d waf er as ground by the doubl BCHUS®08/088452
grinder is unetched and unpolished. 18. A systemfor
processi ng a sem conduct or fer, said system
conprising: a double side grinder having a pair of
wheel s for grinding a wafer; a neasurenent device for
nmeasuring data indicative of a profile of the ground
waf er; and a processor configured for determning a
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system of claim 18 wherein said neasurenent device is

detgrmyaing herastinepapmeigeds € binpden ofthamepsgedvaarp dida andfa biary
d wafer, said ground wafer being unetched and
]OQPS%?{ ﬁg and mherein sai d processor is a processor
conflgured for deternining a grinding paraneter as a

function of the nmeasure ata and a fuzzy lo |c
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neasuri ng data Tndicati ve o a pr e groun
grovafl evaferdmig wgrewhod andigolislesidng unet ched and

unpol i shed. 21. The system of claim 18 wherein the

doubl e side grinder having the at | east one whee
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gri nds anot her wafer. 22. The system of claim
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ground wafer; a polishing device for polishing the
et ched wafer; and a nanot opography neasurenent device

for mearaelﬁyst@nbhaaﬁ@m@mmmﬁbﬁ igg: the polished
wafer. 23. The system of claim 18 wherein said
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a nanotopography measurement device for measuring the nanotopography of

the polished wafer.

23. The system of claim 18 wherein said processor is a processor configured
for determining a shift parameter as a function of a the measured data and a fuzzy logic
algorithm, said shift parameter indicative of a magnitude for moving the pair of
grinding wheels to improve nanotopography of a wafer subsequently ground by the

double side grinder.

24. The system of claim 18 wherein said processor is a processor configured
for determining a shift parameter as a function of a the measured data and a fuzzy logic
algorithm, said shift parameter indicative of a direction for moving the pair of grinding
wheels to improve nanotopography of a wafer subsequently ground by the double side

grinder.



algorithm said shift parameter indicative of a
magni tude for noving the pair of grinding wheels to
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by the double side grinder. 24. The system of claim 18
wherei n said processor is aéﬁrocessor configured for
determ ning a shift paranet as a function of a the
nmeasured data and a fuzzy logic algorithm said shift
paraneter indicative of a direction for noving the
pair of grinding wheels to inprove nanotopography of a
waf er subsequently ground by the doubl e side
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