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Prior art approaches to describing post-process nonuniformities include subjective, verbal
descriptions such as “center-fast” for annular nonuniformity or “left-side-slow” for azimuthal
nonuniformity. Center-fast is generally descriptive of a post-process wafer condition where
more material has been removed from a center region on the wafer than from a surrounding
- region on the wafer. However, center-fast does not provide a specific, objective, and
quantitative description of the nonuniformity. Similarly, left-side-slow is generally descriptive
of a post-process wafer condition where less material has been removed from a left side region
on the wafer than from a remaining region on the wafer. As with the center-fast description, the
left-side-slow description fails to provide a specific, objective, and quantitative description of

the nonuniformity.
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associated with the uniformity profile of the surface. The sub-population data is a targeted
region of the wafer that is less than the entire wafer surface. The interface enables graphical
selection of a particular spatial distribution option, and enables graphical identification of a

region. The region is for the sub-population data. The user interface displays metrics for the
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The invention, together with further advantages thereof, may best be understood by
reference to the following description taken in conjunction with the accompanying drawings in
which:

Figure 1 is an illustration showing a graphical user interface (GUI) of a wafer viewer
system, in accordance with one embodiment of the present invention;

Figure 2 is an illustration showing an isolated view of the wafer display area, in

accordance with one embodiment of the present invention;
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Figure 15 is an illustration showing an isolated view of the spatial statistics area with an

annular spatial distribution selection, in accordance with one embodiment of the present

invention.

DETAILED DESCRIPTION OF THE PREFERRED EMBODIMENTS

Broadly speaking, an invention is disclosed for a wafer viewer system for graphical

presentation and analysis of a wafer. More specifically, the wafer viewer system includes a
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A save data icon 107 is provided to allow a user to save numerical data corresponding to

a currently displayed wafer. In one embodiment, the save data icon 107 offers a drop-down
menu for presenting options for saving either wafer data, diameter data, or optical profile data.
A print icon 109 is provided to allow a user to print a wafer report. In one embodiment,

the wafer report includes a header (containing wafer names, date, number of sites, etc...), a set
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for adding a wafer to a collection, deleting a wafer from a collection, making a collection from a
wafer lot, making a collection from all wafer lot properties, inserting a wafer in a collection, and

saving changes to a wafer collection. The option for making a collection from a wafer lot allows
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wafefO I THRChptRIh fRNHakif@ W Bdlleehiom Ffs tafl ﬁlafé’@flStr &%bhﬁﬁtdl%s a user to
The option for making a collection froma wa

simulthiapnsly W26 0uli3e 08GerROTEUBRB0B0 30 Al6containing genutber of types of

r eat er .col |l ecti o fi. con a
data s Rffofy o5 Adpuiior i po Rl Wil Pe ROl Bl ihe mumber of
types‘c Qf dABKERG & el epahicORaftF @m&ltlbné"@zﬁl? coht@fn ﬂ%%%ﬁlbcﬁﬁmg data for
| ows a user to ~sinmultaneousl y create nmultiple wafer

eachoﬁtheenuhtlplcswﬂcmm a file containing a nunber of types
afo rrultl e vvaf rs. Asep%ate waf

of

o et fosn TR0 mhu et e b SBftutth e riouith gperation of the
GUI ﬁﬁpﬁsorféfen%ﬁﬁnen't:-atﬁ@ h E it 1 5L L RSN n Bl ?Glt ?&Eb?ltmg options

contain the corrésponding data for each of the

to e1timﬂ d)btplhgewh]dred;p orfotagh pheipoweith fikAnpat fpmmaxs ded to all ow

a user to obtain assjsta MWth, ion of the I .

oXnuq%Infgcm GHPRORY Leop Hé? HE PPV Wol P& do a?en‘%“ email to a
t

des@%%%gi@nmgweﬂ%g%g 10510 ISJB %%Eo :cﬁt ]Pa{&gir%g] Jé@t\rl‘\n\?attlﬁh Qf Eﬂéé Pﬁ%ﬂ technical support
icon flaﬂnmnamamﬂlgnasthnttmhm celv empib qréparaton feﬁture ®f an email program

provided to allow a user to send an email to a

remdglggnganlg{séaor@y}terlsgstp@chm cal support emmil address.
ACAhVa%BhPﬁo{?fUB he %Wﬁléd ety Galses H)Opl?tﬁltn infratidn hbout the wafer
autonmtical ly i nstanti ates an new emarl  preparation

Viewéﬁﬂtstme Inonaembodimentp thegaboit icord B8 effersandrapfiost menu for presenting

nput er stem An about jcon 133 is provided tq
optiogs g ther, Ahn £ROBRALONTCEHA RS PETer LR SYHE R aFit 2 water viewer

systeﬁ# ?f@ﬁgltesgétegtmn SO n&FBP%'sH%E wafe!l] SicIRP lé%lstérﬁ%&ﬁg automatically
ers a ro - down or presenting I'ons
instarfidtbera @&Hbabfbwsef qegidéntoon rmgahﬁbtngomﬂsmwvajrmmv hed\veravigates to a
systemor visit a wafer viewer system website.
predesggnated; viHeIHCW sSSP WP Ba8Cvi sit the wafer vi ewer
syst i t
o/ AU EER 5, TR R LR D R Wake vewer s,

one dhabadintes rdgBtratiorpotie siaferatiecerugbtemn iv iussteds as3estugty fagtbre to control
_ rjgag . Aregistration icon 135 is prOV|ded to allow a
dist g@@n prsl ingigllaicarof shaapisy vigieneystesy or B hostromypger system.
dﬁ%ﬁt to thé gf &5 ti @d % 'J(’:ﬁv 1§ r100\{1I ﬂl@iu X\fimlsé includes a
use as a secur ure '5eeontrol is

seneﬁﬁﬂalyﬂﬁcaid Hit7i, @Fdlﬂﬁetéﬂl(ﬂsw@faﬁi io6ineVIgy aﬁ)asﬁlﬁﬁhﬂﬂadlhﬁdlstnbutlon icon
host conputer system In addition to the

121, an SEMPEOTER igpnUdr 2 Bistasamm igsmel 25¢ itka Wakeh spisadshgesicon 127. These
addltgclnscli)u el %l tg\gja? ‘cblealcoﬁse&/h?g'e @ri]gls&%sd bc'elé)\g ?rp%c#é%(;t}o d\iv%]il their corresponding

ogram con an azl nu
wafeﬂVf&Wetb}étdn@fbatL@@n 121, an XSEM profile icon 123, a

hi st o%r amicon 125, and a wafer spreadsheet icon 127.
Theke GUI 10 further includes a first wafer identification and selection field 137 and a
second wafer identification and selection field 139. Each of the first and second wafer
identification and selection fields, 137 and 139, displays a name corresponding to a wafer data

set currently loaded for a Wafer A and a Wafer B, respectively. Additionally, each of the first



addi ti onal user-activatable icons wll be discussed
bel ow in connection with their correspondi ng wafer
WO 2@mo8008yst em feature. The GU 10 further i ncPam®©s2083/030456
first wafer identification &nd selection field 137 and
a second wafer identification and selection field

139., Each. of .the first  an. n
st B ah b A RO SR8 3. oty s rop down mem for
seleci SRl NhFlaBle RAHTE: daflf eERY10add fbPthe WkeA Hdilee Waddr B, respectively.
currently |l oaded for a Wafer A and a Wafer B

r sBpeCUIVI®l furthedinichiden al displayegemrad fieldyd41 ito allowgthe user to select a

2004/ 030083. PCT/ 03/ 03 8 C .
st QO B SREGRL AP 7 B Sy 0859 B cocimens, e
displ (%Cﬁ"lvtl%l Rl PR-GHRW &E%Pldomrmeﬁiﬁfd? %Eéssﬂi@rbp@\bﬁé bidifferent wafer data
er data set to be [oaded for the Wafer A and the

sets toabeselBted dapdisplay @ng analysis. Bl exanpler thetrop-dewndagnycan include

PR o Ty Wi
(Wartieher Wé'f%}’!g, gﬁ% jéllmfe} QAW SRED BY], Heitng ditkees. THeSdptiay selected will

contr ol offers a drop-down nmenu for )
deterpiigsthotwafeyr dapt thatris cafendlyfdisplayiet and pealyz¢diby thewaker vigwee system.
sel ected for display apd anal ysis. . .For exanple e
i GEALEI B 1R e 4B PP AL TR AT bar SPoRnd 445, further
S aRo VLR a1 be felibiREd O Waf WafeRlata bo¥dtat inAh¥ display control
math%@?éérﬁgﬁ&aﬁ?%agra A /e I{\?\af er B), and [e(ll Vaf er . p y.
field Ay ( Tha\6pantoBYikld BiBouftere t Rieors-doWh enanptfop presesitiagtagapultiplication (x),
will determne the wafer, datg. that is
disiRel

. urrentl .
an agdigpn {ybp SHRIragHan );-Qea 1905t BPWEE g&e P“‘g;?s’i%?ﬁ opgration to be
i @fn AR GBREPEGHirol FiBlddi414Fhangerand field
peﬁog%g%tggﬁg%gﬁa Hrg#gmi%fgg Séf'%?% hienr rraﬁﬁe}?r%ti é)al1 operati ongc
145 efersal mpbdovaenfenn fedaltowinp ehevaiber todselest sherct adgmper, a mean, or a
~ the display control fi(fald 141, The operator fielﬁl 143
minigpfae pRerand peeY Serection of thy nyypRergRErang gption allows the user to enter a
Lk ) e | 1 QPbrkitd. SeRei@oHPb 186 hicaR operand option
nunfh U B 145 o SRl bGPtk SRR @6 il operand op
will ORRE @lid @Bart valbe of theniademdata saledtdrbinihé disptiatcantrolafieldd 41 to be used
selected in the display control, field 141. The ogerand Iue of th
as theiopprand1 Secsion & ShemiN B TLRRGFATEPRIION Sl fa185, iR grfifaum value of the
Y A5 | ' I4; BperMAd) TR Mathematical
ot 5 A3 e SR RIS BLTSAD ohe SoL  Bchmaic
oper@idmoMBichted it $eY opefat@rfiedd 143 (ireumbes; -,i/nott Hevitdermmnigrmed on the wafer
field 145 to be used as_an operand. Selectio

: . of the :
data pelaricd oia BB GOBHO! G 4L 36158 e porsrirzrd i e opfand field 145,
Do Al 2 5L ALy UL o£ G0k ) b A ke s for
dispRp@haBfalpns.i 1A thedakd whereshe tdiste mptibmismseleatedén tie aplstor field 143, the
wafer data selected in the display control f

. ( [ fgl d 141 o £
operpu] petctpdeil the operandeldakth Wik e Wt AMIERPT ObfiegERs ofyfotation for
. dndi.cated. in.th § field 143 (i.e., x, + -, [/,
d1spigyo %'CVW%FI %aéaﬁlgq%gl?ﬁgg&%% the wafer data selected in
t hghdiGUl a3y ®anér RllueehdinidIficldi 14g tohsilovpeleanskr to select a unit of
entered in the operand field 145. Data re uqllfLin from f
measiie tprbehrsaediated Wibphe a’qu%dwlqmﬁ%ﬂsué’éalabﬁﬂs gt apEyesd by the water
. viewer systemfor. dj .an i Ber £:A§ ter,
viewfh SfSepn I b By pEhe AV Al AL Bty LPLE RS, nanometr
kiloAhgdifbrnd43, tli€rometer, Celsius, Angstrom/minute, nanometer/minute,

kiloAngstrom/minute, micrometer/minute, and none. The units field 147 offers a drop-down

menu for presenting the various unit of measure options available for selection.



operand entered in the operand field 145 will be used

as a nunber of degrees of rotation for display of the
wowrdoen3mat a currently selected. The GU 10 f urpP@EUS2003/030456

includes a units field 147 90 allow the user to sel ect

a unit of mneasure to be associated with the wafer

daja.cur i.spl t ts fi
T e R
giverTRafedl Borl thedeUsigesARGSGUD N invhudesehdnternak mlatodmyah selagtion 149. When
m cronmeter, Celsius, Angstrom m nute, , .
selectedn thedniernahinadaranath relecsinn 4P cawsen mathematical operation to be performed
mcr ter/ m nute e i ts.fi A7 oo th
v SRS Y AP BT Syl oL st et s
operaidll fiel@fl SIRARK @d@gtdmmmmfdr alibwirfeathe a6drac séloct.a dAB set to be used
2004/ 030083 PCT/ US2003/ 030456 9 As previously .
as a fiesttoporand in deet mtesad nden watliegloniatiopyrsepprsl Injgyag nagh operand field

15 SRR ey SR G SO 3R b o  second

operfliefh theehnBEhQRdwatbh tattntgenaiontaie interbihma eraton fidki9153 offers a
causes a nmat hematical operation to be 3Eerf or med

dropisievwemens dbe slewing dhe pses to welgsiuthe ripisrnad apath operatipp fo be performed
. th i) fer.. Afirst .int I th. '
T PN T e R -

oper e & péfélatcd BtlvedO chifesPoRng WatadvAllEsSbf aResadted first and second
t he mPer nal wafer math cal cul ati on. A second i nternal

interngitrhatb ppernds. fatd thsulliss frofnf be selactad spemalmatrapgrafion will be used by
allowing the user.tp select a data set to be used as a
the "%%%Y’rﬁwgro%’é‘ie%%’r id}‘?p{‘)aﬁ é‘n‘%l At%e¥Hl wafer math

c a’;rﬁé-} AT 19 Furthdy inBlL8EsNAl afePidicapesedred 157.¢h dnd &dbodiment, the wafer
offers a drop-down nenu for allow régdthe user to

 descriptiecaret H67 iimtleden al sitemfi¢ld d58r at ¢dgn fiedd bel,sad poizedield 163. The sites

ot AR o G T e PR A ot
dispf\%gf‘c{J éeﬁsd %}El}izéd REkdQk WR D athwRake faIdr183 pRadidt: dad ¢ an edge exclusion

the selected first and second internal math _
zoneopk thencisrenDstdasplaysd | and mgaliyreshwafes osevafersedhe sizefiedd 163 provides a

. math operation will| be used b he.waf er .vi ewer

dianiges SO ope STl s rsaaeda e FRETBERAGRE £t her
I NghuAssT 30VRfREr BEREE! RI AR HIE@naton- arkd) 165€In one embodiment, the
enbodi ment, the wafer description area 157 incl udes

a
wafegiihfesmbfi@l ared 365 iavudes gevdfersiddntifr fiekht67 aglageefigli d 69, a recipe field
163. The sites fjeld 159 provi.des. | ation_abpuf.. .
171 336 %g%g]enbge LA llﬂpgeag&@ eéﬁgqﬂtlflgr ?18@1{% aﬁglaxsu?r} bq%{lﬁg}er associated
w1th%g§ Blééé’rﬁﬂ d;ggﬂ%}%g%é{ 208y XRedfe© 'Th%lﬁt% fRld 1699d1§1519ﬁfef daﬁée 6n which the

rov ze of " an edge exclusion zone of t
curréntlyr lendddywalles ghtaywes ceeattdan abtaed. Wad date field\eelsn offtre a drop-down
size field 163 provides a djaneter, size of .th o
coneRlREIRGH T pIR PR A I REARY P RAPL B Toplf s Therfegipe field 171
i i i L §hg &Ry BRbERRA A i8R heRrrently loaded
dlsPﬁ%é%@éﬁ%%@%@r@% ?g&gﬁragg‘ﬁgs i%frorq?rgati on1 ar ea1 165 Henty Toace
wafériakald®s camnahefielddgatdisplays comeledts padyided with ¢hef quatedtly loaded wafer
169, a recipe field 171, and a co nt fiel 73. The. .
datogthircomiemt REl} 73 focaibpis Tl el Saimih sy P expRd icon 175 is
alsoRBRTAEY &th the comment field 173. When activated, the expand icon 175 causes the

comment field 173 to be displayed in a larger pop-up window. The larger pop-up window offers

a close icon that can be activated to close the pop-up window.



with the currently displayed and anal yzed wafer. The
date field 169 displays a date on which the «currently
wo odmsbosaf er data was created or obtai ned. TheCTEE®03/030456
field 169 also offers a drap-down control that when
activated causes a navi gatabl e cal endar to be
di.spl The r.egi f - j [ ]
-l AR a0 SRR ety o 201 B o PR R arca 301. A
remaldie poioANSH the |G Rusewab Qispthyt featutids eassaated iwifhi £arrently selected
173 di spl ays coments provi (:Ii)ed with the currently .
analysisaede. ok sxamgle: i Fipnee Eothrshtrentyescdecioanalysiyyiioge dyspreadsheet.

ith vertical scroll .con ls ; ' ' .
Therffole, ASEbiarare BOCD P FREC DB s HEPA0 R eud{ Brch 301 associated
with ¥ dpr@idsibet b2y SX ARAE. THeOKafdr/duts ates @61 tahe otiepamEhible analysis mode

fiel'd 173 to be displayed in _a | arger pop-up w ndow.
selectibhes drar aysocigsep faapired wibbe des¢réhed in mogs defall below-t hat can

be_actiyated.to cl.ose the pop- i J: A . .
OB 530008 B ki3 o1 e AER-IRs ARV i yofe, qsplay ara 201, in
accotddfibe IR ofte WRTHBHinSHnS B M piéseat iRPentidRRATRe HARE id@]ﬁlay area 201 includes
statistics area 301. A renaining portion of the GUJ .
a wafes disphy window2ibas cagetiar enordinaiecsyateanisefined within the wafer display

G AN oR 5GP S BPRAE 8 P P8 W comer of

fe? Al & w 213 herefore, the remaining portion of the
wa GtJlsﬁlﬁg usedwto di splay a wafer data area 401

asAogafat aohgevd17Hs tisplayed withinrthe wataialispiayswindgw. 21 Ehe wafer image
waf er data area 4 and at her avajl able anal vsi.$. .

217 et e BS80S e GUE e TP BE e ST ater display

windo 5, Ghd Q¥ 1{:94?13 Y7 iddlHd & dfsplay Factual 8#h hdab@Bment site locations
show ng an 1sol ated view of the wafer display area

219 26d an hssocatdondaneant dhtaonbicetho tiaftrrimage 21 halsprineludas a color or
invention. The wafer displ.ay area 201 include a

ons ot et ol e A5 mBremens. As e

user%xéfe?%‘r?ﬁo%sg S_r/élntﬁ? wWikelr li‘l'nﬂ%et NG, Yot icalisdl 203, a Worelémal guide 221, and

. origin o

the cartesian coordi nates systemis
a infloasitidncusd2 25t art ldésptayed et the imdulse locatidre [Thdiisioragtion briodgS displays a

set q?i ,1025135%;1\,\%(%@8%\;%%% %%@i @%@%e%ﬂin‘%%%? ggoglg?] }Q’%{;ltz%l. The vertical
guidgtg?d? Bd H&ﬁ%ﬁl:?ar% %{uhcfe%lcc% Bg ﬁée@lrln ¢8RbHIansh eviﬁ)s/ask?jh@eZm provided at the

ned w e wafer display w ndow 215. _
loweteddge of ndag ev&dr7 displal udindoa 215stpl @pumielppositibn dhe anouse at a desired
measurenent site locations 219 and an associ at ed
locafigsur ement data val ue. The wafer inmage 217 al so
'n(ilhg%?? i?@l@%e?’zm ARO A RET FRR sEABBSY @BrrBponding to the various
nuneri cal 1 rpol ati on between the data neasurenents.
huessr shhdes utidieed imthe soboron nsmocdvemetrivp displeyed avagse ikl wafenimage 217.
vertical guide 223, a horizont al %ui de, 221, an(gl1 a. ch i dat
Accprging: i9plhF SRIB 52219 2894 ehanes 1 5919 Ok shadgesopissiiqnds (o a change in data
| ocat The information box 225 displays a set of
Valuggl}q%ég?&akh coordi nates and a data val ue correspondi ng
t 0 A hefervisse stloadiddn3]l Ehgovided within thguiafer @2Papacta 201. The wafer
hori zont al

_ g gui de 221 can be used in conbi nati\cl)é”gith a In
vievg gdp@ fgequ.Qé Rifgea dep1dREn Nt orem@.@n.gpg aker, display options. In one
embﬁh%sﬁlgég?,%/tgé\”w%&\“ﬁigﬂlgy bPiAR GHORELE A 0P E5H1 b1k Bolbh §raldRiE Snétfochrome, 1-
sigma, and sites value. The color contour option divides the color scale 229 into a discrete

number of steps. In one embodiment, the color contour option divides the color scale into 9

discrete steps. The color contour option is useful for showing wafer regions with similar values.



| ocation. The wafer display area 201 al so includes a

color scale 229 corresponding to the various hues or
webadmesooss i | i zed in the color or nonochrome mapCT/US2003/030456

di spl ayed across the wafer limage 217. According to

the color scale 229 a change in color or shade

corresponds . to change in d val Y 1
The G bR BT L AR s R . Tho ol
gradiégg];@ﬂgo?i aPLauReR pRdding h@owatienil Wasvwhsetdot conelx option. The

ers a drop-down nenu for presenting wafer .
monodh®pleayptivpt deafines the) cole scarBaiapangray pralenwhhe magoehypmy option 13

options j ncl ude _col or t.our, cal qr.adi . .
“Sefuh%dgﬂ\‘lm,thi _wagq:rgxlmge%i i el Aol ﬁﬂﬂg cc%rrpg}lble with black and
whiteCH QY Tﬂé’gbs?r%i‘ggiogffﬁgﬁﬁiﬁﬂﬂa%s GRataOvalsabedoR 28siightadinaa first color, data

discrete steps.” In one enbodi nent, the : ,
valueg olithin plonbominwepi-sigmadi wisdwsd chior.codslatadpes dbaye 1gigma in a third

colorSﬁE%ﬁ%g%@%ﬁﬁ% é%-{}%ﬁ O{RA\Q {dﬁ%@?{ﬂ%?’l & g%llflegsgtsh'a? G%Sﬁt Yond Qerage. The
sites 931 é%ﬁé%pﬁﬁxwlﬁéztgg%é@%&ﬁe@me&shr&ﬁ&t?sﬂb Qbcagibasi e tnd associated
opti o erli e

es t col or scale 229 using a continuous
meas@fed@heddta valbes.col or gradient option is useful for

rovi ding nore detail_than the, color  cont.our. ' .
T oA ane oo deP e L Lo R 201 e poim
densi& %Ilﬁ%é Ifiﬁlgla%%'eofgéva?? a :&P&Q&&W@ fRn® Pdr REsehfing ‘F(Siﬁf @nsft9loptions for use in

I'mage 217 in a format that is nore
definatnidbelabi 2ridl Bcknasiboditente thy peink densityptipns itghgle low (50
~option displays data, yal ues ow .1-si in.a fi . .
pomfcgsr 89 potratiBlerRPMtiNESSTf )t HPIFP%R BRinh By 3@819°§?tg‘rrr‘£aer¥5°§£%°n grid, and
i ng i ¥8h VBS). #BPULnnIS) @IBtibA of theTowtbption will
hlghzg‘ﬁ’o O.m"%%)egqq E@gﬁh‘g@jﬁﬁ%n ggé)usef u)l%l%%r di spl ayi ng .
causél e anteépoligion toidtto de elefined Withimthe wategdisplayevindpw @4 > with 50 uniform

val ue option only displays the actual. data neasur.e
widl coBmS0End SMSMTOTNAREIRSOBE LTGRO BN CHph P cause the

intergdnti S o L ik [ id rdw 31 PWaHi 19edinif idth
lnterﬁfﬂ?%?lhg’?@é&%p éﬁlgﬁggpﬁyﬁgﬁg&g&ﬁ };Tj"ﬁe poi nt densi t; om Wl.
colul 86d 160 elicbradReightfrows. Selettiop-ofl wrhighe nptidrowill cause the interpolation

presenting point density optjaons rou pn . defini
grid smbé defaredovishindhe g‘faqu.dlﬁmaYowgldeWb%%i Wéﬁ??b t“ﬂbfg’BBi‘Y%f‘%g“’h‘mns and
densi t.y.qgptions, i;nGl - | Yine th eidetined interpolation
200 e %ﬁqlgg{ﬁ ir(c))vr‘{y'gpr‘ flgﬁa ,\}Aﬂ%rl%%rﬁ%tgdg% éna%h Eyl 100 poi rﬁle " efpo .
gridi ThY, Reledlibof ¢hé thiglarptiolipgévid0thephighest intep@latinsi resolution, and
i nterpolation grid). For exanple, selection of the |ow
seleasioniod thedpw optien peevidesehe lves il IPngPs Ui e
def.i ned wi.t hin th ' | 1 -tk 201. Th
anPPorieeE G BT A 2 B0 G S RARNILE Rafet gl area 201, The

inter3BlaB6H k&Bctafeld 83 ROkerPd deptdovm medd forpussentitginterpolation options for
I'nterpolation grid to be defined w.thin the fer . lected

use dh sploalpting arintemslaipd Hataogluss i iSRGt AN Vilh dhe se

. 100, .uni f.orm hei ght .r : [ : j tb@¥hl, and harsh.

L

The%tg{ﬂﬁlhéigﬁ Esrm Bgd‘eg:]o&qdérﬁﬁﬂvaﬁée \GistaosvaRbhthnh twhi@Ogenersitdsor weight funct%on
that is proportional to (1/1™), where r is the distance between a data measurement site location
719 and a location to be interpolated and n is an adjustable parameter with an optimum value
between 2 and 4. A higher n value is better for fewer data measurement site locations.

Conversely, a lower n value is better for more data measurement locations. The soft option sets



200 uni form height rows. A data value is interpol ated
for each point in the defined interpolation grid.
wabaeg/o3®es ecti on of the high option provides tPer/US2003/030456
hi ghest interpolation resoligti on, and selection of
the | ow option provides the | owest interpolation :
resol utign. | nterpo (e} ect fle ' ;
the 11750 daivio, i hE el Res Pyl e 5 1q, L “The nommal opion
calcul LIV Abd RBoABILOa hirgbedt 02 dBplafddedata meakuogmelniocan®n
for presenting interpolation options for. use in .
c ah show sitesgelehon A3 s ridediwitainghe weiss disphy ageasi1afhe show sites

I.n ordance with the sel ac lnt ' i ons 219
scechis SRl B PSSRy 1 SRR osaons
from ¥R dafePRRdRI2178nd harsh.  The interpolation is based

on an inverse distance al gorithmwhich generates a

weA ghowfwahies iselectioth241 isspiovided miithish e wafey @ysp}gy,ar%%(p]e The show
is th j St bet dat i . .
o 2SS B RS AR RR SRR B i v v

data Eﬁaﬁ?erﬁ&it Ud RRLorR18TRIE theWrdfbr idfagoRLT.Mum val ue
etween 2 and 4. A higher n value I's better for fewer

dafashowasilaresteatios 263 15 pramideshwithingbaveaieedigplay aresgtl. The show

n value_ js better faqr re data neasu t [ o
e R St b o S P S A TR B e of e
Wafe}a-shﬁ§vﬁnd/@¢gp5.equal to 2. The harsh option sets the n

val'tié equal to 4. The normal option calculates an n

valAuearamgdimitsgred @43 imprdvédedowitidin $he wypted display area 201. The warning
_ . nmeasurenent |ocations,. A show.sites selection 239 [S. . . o
liith a5 A8 NGt 9 R 2P g TEGER 215,  pfet ytfjne timit feld
247,Salnh%ﬁoﬁﬁ%ﬁﬁé’ﬁn@@ﬁelﬁ%9bﬁ/ﬂeﬁgﬂé Qi Hinstdladdvaite selection 245 is

renove the data neasurenent site |ocations 219 from o
activiited, svah eatai megerebat sitk Iobasion\ 24P heging @h @stocttedpdpta value that is either -

provided within th fer dis ea 201. The ;sh
abovp g, uepes sivenivg BRIDBe o4 plierBgPaanE S oA e R Hetd value 249
is hi%@@ﬁe%iya%\ggmd Luwgg associated with the data

rement site [focations 219 fromthe wafer inage o
21A. scAleslhais areh @51 depenidedrvid6is thes wpfeo display anga BOh Thgescale limits
waf er di splay_ area 201. The show | er selection 263 .
area O3 RSSO RGP TEHaI T APTAUrCRGhdvS A7 P AFOREER R 259 offering
i ' { Toe OPNdSWR meu 259 includ
N D AR A A
user@hpﬁﬁlieﬂ}bpﬁbﬁ,aa f@tentdgecofimeani otion) hmd & §-sigrea optdan. Selection of the user
includes a warning limts activation. selection 245
supp@p,gé Qphqmmabk@ apjupper qcp]gﬂ;dmt @413/3: enéﬁ:ga(? 51 qn RRer m%lw f?er 255 and a
it it da%égtereMﬁrh foer WBiL liﬂﬁt Hd1al9. satitumt bfOMhe percentage of
&&t1on 2 I'S activated, each data neasurenent
meafilopBot Bdlds Apezdedtdza wahg tabe assrdiintedlutdicdd Qal.uEhet upper and lower
is either above the upper warning limt field 24u%el . £ the 3
scaley limits a5 CHEMBRdt NPT HREHCRARFHPA FEIPHPEe P Hegmpa-(Reishign of the >
. 1s highlj j f i . 217, . L GiahSard deviati
sl SR AT i r O (ReERS S o

abod@e mehe scale limts
A die layout area 265 is provided within the wafer display area 201. The die layout area

| i
lower
se

265 includes a show die layout selection 267, a horizontal die size field 269a, a vertical die size
field 269b, a horizontal die offset field 271a, and a vertical die offset field 271b. The horizontal

die size field 269a and the vertical die size field 269b allow the user to provide dimensions of a



area 251 includes a scale limts activation selection
253 and a drop-down nenu 259 offering options for
we@sdoaloBioshi ng an upper and a | ower scal e |i m tPCTN82003/030456
dr op- down nenu 259 included3a user supplied option, a
percentage of mean option, and a 3-sigma option.
Singlg gli)e I nfigg”ft‘élpﬁf’ ?@ehoféeﬁg %‘}gl? ggd ‘.Ilfgtrl](@g abl tg%aé%gld 271b allow the
user {0 ;Sfb{ud?: h@hedgr?cﬁéff@afémwelt@%émép@ﬁ tRe Wwaftir! to be entered
in alower scale limt field 257. Selection of the

petlewatgydisplay areead0 1 ool inpludesabivelsr staistics argaz2fis. Thd: wafer statistics

area 5@&2@8&2%2% ggq:a}lngv? 2),056 ?g{g%}ﬂzg u? y&g pr trhree times the standard
devidoh BSRORE henP G RO& 809 g iRe difeRbhce MRtP&N A8 n@efxlﬁlﬁ‘ﬁ value and

3- signa option establishes thé upper and [ ower scale
the nhipimirs value}, Armeaimiumevaluh 21 k taad danidirdemi vatied?l 3, abwesponding to a set

t e out area 265 is provided within the
0fm¥¥?%£§@$@39a %ﬁéﬁgZOl The die |ayout area 265
| npldigaRr %%ﬁg Wrh 901 FYHYr 1RQLES ARl s CIB ?felclz 98 3fhe analysis
die size fi 269a, a vertical die size
select flebd i23@noffidrs i erqf-loen heml doﬁﬁﬂesmtn@naineéysma rrmncteabpuons In one

e offset field 271b, The horizontal  die size fj
emb%'@antaﬂ& 404 svem? CAPURS anelPdea £respy ae%@gbanafﬁswrttwa a distribution
anal}}é%_elgfpu go%% ;l MIPR fﬂrﬁ gﬁdlﬁs;f)@fog afPa %ggéos?ﬁ%%ont a?/sm opt1on Selection
of ancdnibeis dpiieh daiddd a setrf cbhespoadinlgcfa;itunés endthgadls fo bd dlsplayed within

1b | ow the wuser to provide a die grid offset
the %@1 abi Lﬁéattn@s ARG FATEOIS ASSORate e ish cagh ot \iae @nalysispogge options are

@g§§ tatistics area 203.
mmmﬁﬁgqﬁggéyﬁgﬁ% ?gﬁéc areﬁﬁggg i spl ays a nean val ue
20]5 F1gur8 25 iigramalyails sele2Offeld 23 indidatgsaBattthergreddseet ana1y51s option is
dard devi ation about the mean), a_range val ue

Selethd Befenmg backdp é:ég%%tlm@éﬁ"’%fﬁed%%ﬁe?rﬂm ¥safliy a%upqwlectwn of the

sprea\%lfgu g%ﬁgﬂi%s‘?g g‘%r .28 Ih% '?% Yﬁgg gheetzaﬂags?s(rg%lfct rf% I'f%/ A8 the spreadsheet

analyisSqiitioy etn Wb aie w@hiceed bhhactivafigy theiveqibiagpreddsee?@don 127 in the menu
further includes an analysis select field 237. The
bar IQhal ysis select field 237 offers a drop-down nenu for

ﬂ]ﬁigl%gﬁ 9 ai'i“lﬁhé(/ﬁaln%n r@xﬂ%u%%ﬁ Q{Jbgated Vi Bf ¢ %’?@a‘?&ﬁﬁﬁh area 401, in

nal ysSiI s e options ncl € a Cross-s

accordailey\witls o binbodin@ntlbSthei ppesehiinverdionl Yhe svagftdatnare@d0l includes a
XSEM Profil e anal ysis option, and a spreadsheet .
spreagshigey disslagpThe spreadsheet: display ércludes ansifeyeqlampAQ7ofpr entering and/or

cisp S SR or & R HIGRRGAGAN G SR UL SRAN 00 IR 0L Sk 411 e

includéd g6 aﬁteﬁing/\ﬂahdﬂ’oﬁaﬁidplafyﬁng Rearin gl dasiesianederdogitdsQ i8spattevely, of the
descri bed below with respect to Figures 3 through 13.
correpppupingy datap mepRHECTAPRY| §is. sAs Btcobtmr P dis2arcludedi éen estering and/or

mspliﬁ_yg]?%atw%?er%@ ?Q&E@s&ﬁ?@ng §o @ﬁ%@l{a rg rr*eg? f e?gaolf entered and/or

dlsplﬂyeﬁ%ﬁiﬁﬂl &9 Meaflre@bntofiteOdn b REparsp rr@@d Fhe @keradkml 368dch a header of
option. In addition to using the analysis select field
e1ththg1'¢ site pelusyr4dd o gegolumn 409, the y-column 411, or the z-column 413 to sort the
data in the spreadsheet display by the data in the respective column. Successive selections of a
particular header will toggle the sort between ascending and descending order. A vertical scroll
control is provided to allow navigation through the spreadsheet display. Also, an allow adding

new sites selection 405 is provided. Activation of the allow adding new sites selection 405



anal ysis option can al so be selected by activating the
waf er spreadsheet icon 127 in the nmenu bar 101.

Wo2@u080083 i s an illustration show ng an i sol at BAT/UEENBE/030456
of the wafer data area 40114in accordance with one
enbodi nent of the present i nvention. The wafer data

a 401 inclu d t . dsheet
allowg F;Eee Ysrto manga ggle ?er.i e§ I?%&/Scli%é %Eég?lyrem-gﬁ silteT in the spreadshee
dlsplzﬁrgtﬁhé QHO\@@Q&B% ne@'s&@:i ﬁ:‘lédﬁl@n A0P ighetracyated, dixd aser is not able to enter

asurement Si X-colum 409 and a y-colum_ 41

or change daimial thelspteddshees dtselaynghw dheorprendshseh iR a}lows the user

rtesi an coordinates I of t he
to ed‘éa iﬁ’& ST Hﬁéﬁoﬁﬂ%@ﬁgﬁg% né‘%t")eafe A z-colum 413 is
| NEJUGEE: 0% aRRUET hRE ifMeHeRa walkiSiteéldtgfieldwBertfering a drop-down

t hi ckness corresponding to the data neasurenment site
menulEok présentiny eafedsiandpaens. b epd emberiment, hecwalgrpige optlons include 75

mm, g&q? 3@1{1 &Nt Sg Fman, 2@9@?&@@@ I%P% 4%6' Mﬁ%&%%fers Selection of

4 t &R N4k 12270probidied Zt ¢l Wwerddtige tof the wafer
arég‘?ltg}%r gz% aﬁl n t e spreadsheetf)dl splay by the data

d1splay1wtﬂdewr2£§pect I ve colum. Successive selections of a

particul ar ader, wi || toggl ort. bet
as]@gw&,%lé agﬁ Usiratipn, ﬁlaqu]lag gl?edé}ﬁ q§ \xagp tﬁle gﬁog\éégér?:gpp analysis option is
selec@Nif ch OMtF Eshe! &n%dhﬁié’n{‘ AY itHatpr&entt Hven@hn.t e cross-section
sSpt ea ﬁeet isplay. Also, an allow addin new sites

analysB| @ptioh @an 56 §e1eeteqawa1h|eathdt thA@nalvas sdectdfeld B37.4h¢ digmeter/histogram
icon %gl/ %gg@gggs]t%t@g@ggne liﬁg 3 Sg@\ge ecﬁlé)n Bg' {cgo%%,g%glacl)'nl analysis option, the

GUI ?6‘%%@ &ggg 2ok Eecﬁo %adj@tl AnABARW SARAkead0le 10 T he

eet di sp It the allow addi ng new sites
seFlgﬁtel ®iis 416)511ussranm saoving aneidolatedeview enf the cress-sggsioa area 501, in

to enter or changed alnthesre heet di spl a
sccorrg withens SRBAUSRaE! A AFeraTugican I B FgHE Gefign dtia 301 includes
a crosg sgc‘?foiq 9&12%}16 e eChst ée@ﬁ’oﬁ"’ﬁfsgfaIQTBedﬁ[ﬁﬁysdﬁbfbsg—@écu%n traversing

er data area al so i ncl udes a
throd@ﬁfzebelﬁerﬁ tel edger fn etadbrdid8e ofithea |Snt90hclmée§ﬁcdom0n?i@lﬁuThG Cross-

for presenting wafer siz tions.
sectieth dispey e¥23 NGBS h%ﬁ@nrc\i &¢ eée%“ent.lﬂﬁ thg dﬁfﬁmstﬁ%’i f&%ﬁ“ the center
of thEWa ran Q:Q smctfobg §@§l aﬁ?%éﬁﬂé@“aa@ﬁ@dl SWRIE @€ Sresenting a wafer
ey 0 ar” water size option adj usts

thicknB&. %@fe@orBZt'he p:lhﬁsﬂﬁaibrﬁﬂlspllay R28veescetigen bhagehel thafwafer thickness
di splay w ndow 215. Fi gure 4 is an illustration

variagigoah ﬁéuQQﬁlénGUilSt@GCW@W thewafer 68U ect i on anal ysi s
opt on .| MW iHRNR f@%@f@c%@texact Cross-
of ThpeetsF siBfpifEnphrls ARGREURDER, M IR LLNSHIRE
secn@ﬂttb%h aﬁplaly@i s hiec trds-wedtionedispley 52BeTherakty of srassisegion controls
field 237, the di ameter/hl stogram_ icon

1ncluq1|e31nogxg1m$qlqg:@ graphsal epnivel SdP ot prgle gplup pﬁéilc? 51? a coqor selection 519,
L I nd the
and %Fgaié l@ztg tsI o%ro%nir”alt%é a%ean(%i %lh ThB&ngl Qsjol—:leét% Q%Iﬁ@il ¥Rtrd 515 and th

T area i st og am ar
anglE'vﬂkhé &ichd 587 adh bd hisesit lf}athle(meﬁfmoaﬂemg therexiastodratsegtctiome o be analyzed.

of the cross-section area 501, in
The user can select and drag a cross-section control line 525 to obtain a desired cross-section
for analysis. The cross-section control line 525 is defined to pivot about a center of the
graphical control 515. Alternatively, the user can directly enter an angle in the angle value field
517 to obtain a desired cross-section for analysis. If the angle select graphical control 515 is

used, the corresponding angle is displayed in the angle value field 517. If an angle value is



accordance with one enbodi nent of the present

i nvention. The cross-section area 501 includes a
wa@e@gm3d®exti on di spl ay 523. The cross-secti on BOCEPEAEY3/030456

523 di splays a cross-sectiaf traversing through a

center of the wafer in accordance with a set of

onterdd B erARET R BpSAERI U AT, e AP SHEFL BAPREADRRE] 315 adjusts o
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, | cal ,
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the ventizel saateosfsthe sensssentionalispday) Phwaiache iseale Hanits as entered in the scale
. . Cr osi-fecti on display 523. The set of cross-section
limits R £31s i ncl ude an angl e sel ect graphical control
S5Ikfhe ARs2BHich ¥RhY1fdR Mchillds a ardiflseutionataBticoaed 593. The cross-
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sectiamghiistics laeat50§ digphays al meaontales) 56518 Jasigme yalue g (be., three times the
valye field 517 can be used by t ser,. I :
stndBits viet P o e Bt by earaly 208, O STt lf Efochte maximum
valué® ealna_‘?{heafhgnf?ﬁlﬁﬂ Fal64)0SS HBGHIAN vaaRt 501, lhhdea SAMitom value 513,
obtain a desired cross-section for analysis. The
correSp@skng Bch icomentlyntetested andediSpiByddscridestseatien £s epipblighed by the set of
about a center of the graphical control 515.
CrOSSAJOCHPTH ERTIAL- y the user can directly enter an angle in
t he; AROkE sVl HRishdRIndshowids tR. RBlaRidnviewdes ieeBistogram area 601, in
crogs-section for anal ysis. If the angle sel ect )
accogilaa@ivital one @nthodimeht Bf itlee presend invehtion Ohedigiog@imarea 601 includes a

B PR RS YT,
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e select graphic control 515 adjusts to ref]lect
valudsh@he hitseseeain disglag 604linmdudeFhadac plob pf theldett vabires Beeriligg to the current
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histogremn glatp $QUEES- ﬁallegﬂﬂn t@ge%@flbigr_ gg&l}q %2}{ @ngﬁpggfe%tﬁé‘gle Juarter of the
standa& Rebidof Qb &ﬁcﬁ kr%ﬁﬁ.' Phe Ef%ﬁ)gre_hﬁ Bldyvedealso kheweE ah @dleal Gaussian
Scal'e displayed 1 n the wafer display area 201 is al so
distribu&en 1607 based cnahemean nnd staséard ideviatiors pff thy cBagnt higfegram data source
scale limts synchroni zation ,sel6§$to%on 521 is used t

seleafipri0B ohekislop i R Eaey SECHioB 6F OftF IFBROWA Ity {Rat allows the
b SRAEY ' L 15608, i ohd18mbodiment, th
user da 3Py B Bk £ G RE (hd MR RPLTELS, Ligh Smbodimen, the
histodr&R 4] s0dRs eptmesmchdet éither shat dast iveliear aareSpRidingngo the data
Cross- section statjstics area 503 displays. a nean ., . lai
meagpmentsiss obthg datagisies 59@%81398‘%1@% fo fhe i RCLAGioR; HRERe (g nterpolation
. f apdar.d. devi at . , 494588,
s o9l AR SR BRI PR A nchIaRsee a2
M I G877 i@ labl @lustrati SRk owiny tied GEIIG01wheanttie alistiipritiomnanalysis option i

val ue 513, corresponding to a current| & sel e%éesi ari)dt. lysis
seleefpdih agentdance skthgme embediaaent of K15 RreBHIHGNHORe L8R f1sfoution analy

opti(c):lg %R B Cstefegtgd COR recﬂh%f the analysis select field 237 or the azimuthal/radial

distribution icon 121. Upon selection of the distribution analysis option, the GUI 10 displays a

radial/angular distribution area 701.



Figure 6 is an illustration showi ng an isol ated vi ew
of the histogramarea 601, in accordance with one
weedpadsmwent of the present invention. The hi stBQI/ER2003/030456
area 601 includes a histodgsamdisplay 605 and a
hi st ogram data source sel ection 603. The hi stogram
di e t tri
of TN 17 B el URGpRniNEIG] e NP ThAA RUME @istribution
area W@ll uas accbidanbé Stithg bﬂ&‘mdibsdllnmpt @ 3hée peésentemventiar. Fheotadial/angular
of the data val ues accor di H‘%he current I st.o
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703, afd hel @adulisatigSb@ivn selitistic daed 71 607 based on the nean
and standard devi ation of the current_ histogram data
solheeadial disséhution dspBy 7BAPeReRglahelduisr Gikness from a distribution
tion 60 ff a,d o] I €displ 39
conGEle o, W 8, B i 0 L AREAATER Il WP ooy 7

corre3pSidRAD AN Haki tBYkEEIS valus. Anteorpohatlsanbf thehadial d1str1but10n display
hi st ogram data source options include either the dat

739 we@g@dsdﬁ thesdierarrierfepre e diatripution copiardn thefslge o fiecgatgr. Through a
I
dlstr\tm.}gp% gql%%\ﬁ?eﬁ]cf Z?/plgﬁ% e% BP &%a‘i‘g 41 &%@ﬁ@s@{lﬁ&t%ﬂ cﬁﬁil%pcontrols the user

can GBS toVsch ﬂ{ee&ﬁtnf)htﬂhﬂce%?éf aﬁ@iﬂhdrfhegdoﬂieﬁﬁ@cﬂnadrlcﬁmheswhm t)r a center of
field 235. Figure 7 is an illustration show ng the

mass]ef thhavaferhEhrdiugh pigsaphiceh d@ﬁmu;agn souffRliTGn in ghe st and angular

rrb f
dlStqu,yglh }sgﬁay o?ﬂtégfa,l tE? %e% ?el} 36 eczg1 ﬁ%@ braB'a l‘taﬁ]li} &%t%%ggfm %ontrol line 745 to

obtai€h ebi®dl WMdidl @ktibefiod Rer &WSY@’Hmeddﬁatdﬁm&htianBHntﬂﬂ line 745 is
the azinuthal/radial distribution icon 121.

defl@dl @cpwon abéutt the cﬁstgbummupclmr seleqtod i tb?)ldi%lﬁbmmese@glt field 727.

ey s BB 88 B R A3 i e

radidl| Hid&ibuabh Ofbr SARAWSRY IANhE SRR edistribedowfcohliel line 745 is used, the
radi al /angul ar di'stribution area 701, in accordance

correwpblhdlng emglwbl@othrméryled dfi théx @npllee@élm fieldy &He il he angle value is entered

mreqt];dpé ggq y:ila[Bca f1glgf(t35h tEUt I(ij?rﬁ./cg ggoqg%og?rpg’lgeeﬁsaadjusts to reflect the

ente 'dsa'h Ie%]deon di spl ay 741 a set of radial and angul ar
I st |but|on di splay controls, a radial distribution
st The sinigokr aligsbutit®3displagl & amg@ntara oo tof | wafes ghickness around an
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to the Stdebo H{lbla{élss GaREEN th@n&&ﬁale@'&@e Qf thBeanpafaerdistAbution display 741

vertical scale of the radial distribution display 739
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e ST D LA EUBPSPL B  chomse
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tribution select” field 727 in the set of radial and
Thrarghuther gapsical uumbunomucmptray 783ntheolussr ¢dneseledr andc drag an annular
choose to set t i on. cen a

g t
distrefaisiont ¢anérok 8Re ¢ 23 é? I N Redesited, Pm}j}h%reﬁftélpgg?n r%]élgs foganalysis. The
ann'.yglgdll i lion DOhRH0 748 APRMHR t@'bﬁfaﬂ%&'a@jhsﬁ‘e@ni‘ﬂo@{ the distribution

e set of radial and angul ar
center selected in the distribution select field 727. Alternatively, the user can directly enter a

radius in the radius value field 729 to obtain a desired annular distribution for analysis. If the

annular distribution control line 743 is used, the corresponding radius is displayed in the radius



di stribution display controls, the user can sel ect and
drag a radial distribution control line 745 to obtain
w@2eemseexl radi al distribution for anal ysis. TPeT/USZiR30456
di stribution control line 4135 is defined to pivot

about the distribution center selected in the
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Figure 10 is an illustration showing an 1solated view of the XSEM/profile area 801, in

accordance with one embodiment of the present invention. An XSEM/profile display area 803

is provided within the XSEM/profile area 801. The user can open an XSEM or profile picture
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scale for measuring distances within the XSEM/profile display area 803. A calibration distance
select field 813 is provided to allow the user to assign a value to a distance between the first

calibration slider 809 and the second calibration slider 811. After calibration, the user can
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between the straight-1line distance direction and the

hori zontal and vertical axes. The cal cul ated

dilde Az st ds spely safarrnt the waderesoligetien Sars becrepagishndisplayed and
oty W0, AP P00 SHUPRIS GRS i bl b gt s

sets. Blldne amﬂodlhlemg alni depdge ONafetl Usth aBC R cdBfitd fblagdddoB W collection of
Addi tionally, the user can drop a nmarker set of |ines

multiple datacets; Thel averagemwplsh daid seheandsedisplerdd s enabysiedyAlso, a 3-sigma
vlue 3508 B2 SRR 8 B L0 RS RSl b Bk min

value a1ag 365 mcmﬂm@@ badeldoi the@olls@iontd¥ m@Yiple @ita SetPafll ich® be displayed
808 created using profile paraneter results over a

and anedyagpi ct ure d| spl ayed in the XSEM profile display

3:121%3%%950 R0 pggucﬁ é%ayg I ong?q r%}geeﬂptr Of! e 29 y loaded wafer

collecBbRf THe®efi6d Iﬁ@t b0 98B ihclde 9 b s ek meﬁi@nay sbdwarﬁimlseﬂ of data values
showi ng the GU 10 when a series analysis option is

905 feyefaglc walkgr in the wadererdesis. The serighplod m@p@w@a tis xghderaé according to a

glaphpséfl ?lt (&Vg(w tq@u@@ gcgljﬁﬁls%@nal ﬁoujr_ séi%élgﬁ%ﬂe and a series

order S8b&Mhi 98, Phe §diRs %ﬁt'cﬁ@l@"@%{ﬂb@n@&t Ibl@f‘@f ﬂhB @Juﬁﬂty sdifction 909 for

di spl ays a series plot "area ure
each wefendn it wefer stoblaitrg. dihei csxah‘a@esdzlwtlew%E foms aednopslown menu to

accord nce w.th one enbod 0
aow 8 s BRI Kb BT AGTy Bt DEER, VA oS BFRPRS the standrd
deviati@SRRft thelBedn)Ca W8 vakel |.& ChirRRntBRERRER Rhe hfaQﬁm%ﬁ Salue and the
a wafer collection represents a col l'ection of
minimmph vilpée 2 dezaxamyet ildegor a nrinimipem velne\iEieesesics macter seloetiom 913 offers

f dat t t
s g YR BRI 15 Bl PRI Mo o RORS i o

of the! RRERSANhe SerPRisQA8SEsplhy boﬁr%e g ﬁ&leséeﬂééﬁbn P09 RR%s a drop-down
control (SPC) series, or a mat Chi ng series, anong

menu ¢o hidovg thel uset toeselaot cittess linabfrca:nges fermt,colines doingat, ofircles format, or
I ti edatastsr s, result |n differ .

a bars it B e G L SPI O  USpesT (B Cotp e PABRIon A 1 offers 2

drop-@fwilHlehi Rb 6116@! e S8krStor RREES e%?%% seguh tpalrﬁpmi &k%qnfc‘arcmaung the

the sane process in the sane at different tines
value beledtérbint tbe huaraity bélewiondl0P ek, onelembodithent t the |groupfof data pomts can be

either grll talggégartg %‘éﬁlﬁ,s gtrs%ﬁ\{lglﬁg%ﬂ gé&@ﬁé%&ﬁ%@%&é%&sﬁcs area 301 or a spatial

white ?%[61}-}1%2199 §{é:9?ﬂ@ $afstics U 1d ‘ﬂ)@ s {%Ek 3?1‘& QR ESiohdin the spatial
t waf er collection can be sep rate I splaye an

statistin atep 36t areAdeseribesiirlavawith respsalty e S.phﬁﬂl sedtisties aram 3G

calclated rthe col lection of nmultiple data se
3 Ei st sele{gﬂo&@é} Ié@ grqyéc}egrtooay?)gv thetusexg tosdlsglay a control

limit &13 h%%%@%]seﬂopaﬁgﬁg%ﬁ e o&ﬁjo Bl s%ﬂecﬂg oS | ete ﬁegﬁan 1 drop-down

e aver waf er data set can e di splaye
menu dﬂta,%ej@edg thd scmtroé lizais i Igrome eﬁﬂalodﬂnem,f emtia lignis eptiom include 1.5, 2,
range | ue er data set, xi muym val ue data set,
2.5, 3aﬁ§g gnti\x(r%nq%%\é% e., standard dev1at10ns out the mean). A show moving average
selection 929 is also provided to allow the user to display moving averages of the mean and the

selected control limit about the mean, on the series plot display 903.
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information related to the2turrently | oaded waf er

coll ection. The series plot area 901 includes a series

pl.ot di spl 90 of a nunber of data val ues

o 4B RIGEPERALTEN fhe Yeat e r%zéf_tafeagr i SSRrRG! GRS 903 and have
the oQERTine %ﬁﬁdﬁ Sape TieBRaS] IR AP ARy B15, fn amother
embodﬁhemttthe nse@ Tan aetmiiteaa seyviebuttodrdBérinskd etics @iot2ich 90Mhe cause each

series pI ot display 903 presents a plot of the

waferfatmet i) the gjafericplectigndo b utomyéipal g Sequeniinly displayed in the water
[ The quantity selection 909 offers a
dlsplaé%lln-ag\gv%ggnenu to allowthe user to select either a
mﬂme sedédiplot are3-MWilgiiw inzludes @iseties sthiivties atdan®ls. tIﬂhe series statistics
standard deviation about the nmean), a range valu
area P17 lisplays 15 signhceltsePhden 3Hemanvalii A2V 41 ere thise ttrn@s the standard
devia @bmye%gﬁg, a ?ang @2‘5 311éged1f§fen§e %!GJ gH%evﬁlak'ﬁnum value and
e Sseries order rop-d

the miffifunt Qalat), G\mzbﬁmuttﬁea‘lué QZS,QinGCH méiitnl ey V:ﬂud\@ﬁ’e rcdﬂt&@@cﬁfdmg to the
or a wafer date for ordering of the wafers in the
currenify; joadedyy afer epllspion anigiata sopcegeleptions?Il. e sel ecti on 907
o.fl:{l 8 1§‘1ﬁd51931'ugt9m %E)W#n(é& @l) a%\ﬁ/ \}1 of'ﬁn%rs ?alss?zltl%ﬁés area 301, in

er alirnes+circ

accor@arce | ®ih fone rebodihentaotb ées pfe@érff&hvérﬁifont e Sepatigis s@ligtcs area 301
di splay 903. Furthernore, the data source selection

includps 1 gifafial eonfrol 3PP ﬁordgimhlﬁ@husql@tlagw@mmf thlgewafpbto be statistically
analy%‘tﬁf %C%Paﬁal%&%iﬁut? n ge‘ri‘ecﬁmﬁ oj"OQto% t'h{ayg'%r & %rcc:) Sivl%)g gL nu ?or{ selecting a

ue se he qua

type ¢TRGateIARECH BIRdh (o bE Bsedlrif Wit §atisiadodtrIO303t tn @ﬁﬁbtﬁl@odlment a center-to-
either all wafer data points, a spatial black region

edge ispaniledipimian ist aifred s i duer lec@pn a0k fbe | qepter-to-edge  spatial

dlstnl\al\%lotnl %% tchseén%h%ﬁ? r‘%&‘?’ %%2)5' ﬁlt %t (?bgfun a cTesured center-to-

edge %@'fdnsdnla@@ls aTeAccHidh-t8lcdgel afalis b&cheaeb @ﬂtewtohtw&arfﬁﬁﬁ the center of
to the spatial statisti cs area 301. A show control

the wafemtq thesaontsel lie 393 posidorpridi agaigrtwedgel aer isheallgd arblagk region for

| h di
statisgS In oS pBARNEST ittt o e g St P ' GBlsPoredse aren s
called4 Q&ﬂnt@%\glon FEN$tatisticalSfa8kls EpsRE. Mdh@r-tbieﬂgé embBdiment further
one enbodi nent, control limt options include 1.5, 2,

includes 5 re@jusadisplay figlds3@7 goradigplaying astadiadi distange fram itbp svafer center at

sho novi ng average selection 929
Whlcqa@e§Pl§t6°qz]r“g‘\3?§3§opcfsgloz§1? ow the user to display noving
aYRLaaea, 9letl0FRIaBABasEREhdnh Boinke), 8fel BEvideMbf RJcalﬁénm &;, yi) across a
abolit the mean, on the series plot display 903.

wafermmmwoéeyzp@ b@s/mma@aadma of meowefeer%@nmnfer statistics are
n,sel ect % r from

r e i es pl
basedTeig 570865 AL TP o As R EBIS ey bR PR et i elogs the user to
obtair? §taflstiR! i%Y%GbJr@glbllike (1Vé;af e BlhaP ke%YoﬂMaMQMé shdte deBion) of the wafer.
anot her enbodihent, the user can activate a novi e
Statistics fioo nach3s thmsubh@gws iaesscabdudatechbasad 90 Indlesiom ok enlg diehdata points z;
i.n the wafer collection to be

Wlthlr‘ﬁﬁ’?&??&’??tbﬁlsfl T8 sequential Iy displayed in the wafer

The spatial statistics area 301 further includes a black region statistics area 309. The

black region statistics area 309 displays a mean value 311, a 3-sigma value 313 (i.e., three times

the standard deviation about the mean), a range value 315 (i.e., difference between the
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ring fsces eind echteri of thbavaity. By adjgiting the @bitsdliloe 33% ahg@BSrarap move the
automatical ly recal cul at ed ag t he usg; adj usts éhe K rogi
annulgp Aeadow s 2935 et Higi egicr RE theel ek Sdiues Rrespnied 1R fygeblack region
statisﬁEseﬁ'e'fl 158 c?ﬁ’@nsgbﬁd to%@%%l?&th& %ﬁlﬂfl%@? &7 2y pR&EndeA S HSFhite region
a center o SS area . e center of "mass area
statisB433 arbastH3ay@redp&@et toothepadmplemontr df tiet edectwlr aresparnatemdlhe annular
to the center of mass of the wafer._ The ?et of Ecgl ar,
embaodgperfi faghersinplydes e radis ¢isplay figldspi3afpr shsplaying a4 ﬂg‘ﬁl%tance from
i-Sp i AV ] - r : -
the g%a elg%/elrl %ﬁ" hE eth%g@?él lkpéc%%t lé %8]?1%%{? I|§)C§n1 [ ca?’sl cI)1 P u%aﬁfmb()dlmem’
the cbebBSassredd4Bydisblays thhgetsqfaiolalcooniatesl coB@Sponlimpuioghe center of
14 is an illustration showi ng an isolated view of the
massqyi Ahe wWefest ati stics area 301 with a side-to-side
S g r . 1 j0Nn, t .
S0 S LS54 SR 436 ERNER A e enion oy
empleyhadoiessmmierfinglententedl opdistichisdavdloingidden sp@tliialcomputer systems.
distribution is selected in the spatial_ distrjbution
Thesg gipeationy agohosesEqaEingophysical mangy LOPonSPlH’élcéb gpgniities. Usually,

I Stribution a . ' .
voud] a0, ERERRF A PP GRULAAl BB gl copue
of bdiRe stF&d, trdnefesred,e€dmiined, diodgpaded; ARt raheriviseemadipulated. Further, the
obtain a desired area for analysis. The side-to-side | .
manigylationss perfemiededret eftenvisferiselonan fiewns, tsyeh wasr @Fodyring. gdentifying,
dete bortljinda?rfy extendi ng through the center of the wafer.
ctergying; UsPrhg™¥8ie control 1ine 337, the user can rotate

t h&n§idtethb CopeiAonadRecrifed Uliertifiethat esthe panfoft e itabrtion are useful
Val ues presented in the black region statistics area

mactgo®opsatians p Fhe inventiorealse etlates e devire-qrgngipparats dar performing these

al ue resented in the white i I Sl r -
overst st CTHRAEREMAS g e Sl bEnbf S TorIpEleBrb Pugold, or it may be
a gerkAGubRrss bé’lﬁp@é@@lecﬁb@ly%bﬂﬂité@oﬁdoﬂﬁ%ﬁ@ﬂ ol iarsentpuftdd Hidpeam stored in
incl'udes an angle display field 331 for displaying an
the comyiuéerabbupartitidanarhspusc gerteea]-narpashiredchings 1edhpe awedygith computer
2004/0%0083 PCT/U8200§{9§045

. 23 . . .
programs written in accordance wi e teagmngs herein, or it may be more convenient to
construct a more specialized apparatus to perform the required operations.

The invention can also be embodied as computer readable code on a computer readable

medium. The computer readable medium is any data storage device that can store data which



line 337 is positioned. Also in the side-to-side
enbodi nent, the center of mass area 343 displays the
W@ ea04080080] ar coor di nates correspondi ng to t hePCEOEEN3/030456

of mass of the wafer. Figuré 15 is an illustration

showi ng an isol ated vi ew of the spatial statistics

area 301  w th an annul ar d st ution
can b hedlics be et BE B GOUMMIEE YEH JaariBloti He ApRBpef fradable medium
1nclu<ﬁ€r ¢3RN drived VR WoRD atthdheli NG g@oésm@)mre&ﬁ-oﬁygﬂl%ﬁml » random-access

he annul ar spatial distribution is selectéd int

memmpacmROMs tG]])-BlsI CDRWe| gegidiv 805, abbiet opjivabind h@n -optical data

T XK T A——

compﬁ&e'r% efng Psoucgﬁrthé Qoﬁlght%i:? cddile Q:"oﬁ is ﬁo?e%@ﬂd%xelnht@@ iB3istributed

tain a desired annular area or anal ysi s.
.hdn@nnular area is defined as a ring about the center of

the wafer. By adjusting the c troI li , the user . .
¢ bl s freentia e é’FeIhfl%%fnP %‘ﬂm af bbpREtents. e wil be
r I
appre‘&ﬁmdeﬁqat‘)t,fsiltc) LG i e YR 4B rg%i?‘?gg@%?qdd eftink AfeatiBHons and studying

the d@mm}gsamllateelaze Wsibues tepateme nadelitians, pdmut/ahonsaalrde@uwalents thereof. It
statistics area 323 correspond tqQ th

(o]o]
is theEore nioedl (i HicaProaFTa PRGOS ARGINGES. PG Fisetuions, additions,
e i.Spl fial

permiydf{ribnd BRL VAR Bv (RIS o) (Y Bt B iup b ddlvention
Whivadir it bRimenisy ol line 339 is positioned. Also in the
annul ar enbodi nent, the center of nass area 343
di spl ays the set of polar coordinates corresponding to
the center of mass of the wafer. Wth the above
enbodi nents in mnd, it should be understood that the
i nvention may enploy various conputer-inplenented
operations involving data stored in conputer systens.
These operations are those requiring physica
mani pul ati on of physical quantities. Usually, though
not necessarily, these quantities take the form of
el ectrical or nagnetic signals capable of being
stored, transferred, conbined, conpared, and otherw se
mani pul ated. Further, the manipulations perfornmed are
often referred to in terns, such as produci ng,
identifying, determning, or conparing. Any of the
operations described herein that formpart of the
i nvention are useful machine operations. The
invention also relates to a device or an apparatus for
perform ng these operations. The apparatus nay be
specially constructed for the required purposes, or it
may be a general - purpose conputer selectively
activated or configured by a conputer program stored
in the conmputer. In particular, various
gener al - pur pose machi nes may be used wi th conputer
progranms witten in accordance with the teachings
herein, or it may be nobre convenient to construct a
nore speci alized apparatus to performthe required
operations. The invention can al so be enbodi ed as
conmput er readabl e code on a conputer readable nedium
The conputer readable nediumis any data storage
devi ce that can store data which



WO 2004/ 030083 PCT/ US2003/ 030456 24 can be thereafter

be read by a conputer system Exanples of the conputer
wo e@dabioes medi um i nclude hard drives, networ kPer/USmo®aB0456

storage (NAS), read-only nefory, random access

menory, CD-ROMs, CD-Rs, CD-RW, magnetic tapes, and

ot her optical and non-opt i@%ﬁita st orage devi ces.

The conput er readabl e nedi al so be distributed

oyer a ; h isine:
camput & BRI kG o £ B A T b e e Somprsing:
dipsovidingt & graphashiselactiodhcdrgrol Hos s¢laetary & apgibmofbthenwafer map for
. described in ternms of several enbodinents, it wll be
Sta“s%ﬁi’iﬁ%}’%i?ed that those skilled in the art upon reading
¢ . £ oati . - .
S REEEE L icHREE foh B cLRORAATHOT 1o Ry dicifisical analysis
pekispldyag o Statisticad dath Yalteniedectdieregioh; add  is therefore
intended that the present invention includes all such
A LR R f@%ﬂﬁﬂlﬁ&ﬂp@ﬁs@et%ﬁageﬁq apge dptihe selected
regioftS fall within the true spirit and scope of the
Invention. What is clained is: WO 2004/ 030083
PCT/ US2003/ 030456 25 CLAIMS 1. A graphical user
interface for controlljing analysis of a wafer nap, .
c@apr i  @Phiqe} yyar dptggace Tor spRTellipe spalyws obA WalRt Pgp as recited in
. f0 [ region of the wafer map for
Clmms ’alfr?[ge%i%ga H%R% ysis; generating statistical data for
t heowaingci etbsssgition fod aaalypingt the twefers trapj sl cibs-section capable of

~anal gsi S; displaying the statistical data for the .
beings graphically radijistad: thnaWr eogfesrstanal nlgcatms sy, draggingap cross-sectional
ata f ' [ . i pot : :
consfZn8 Ayl foTy nt VoSS AL b S BAAGRd el dinge in the seection
regiog;amdr ol i ng analysis of a wafer map as recited in
claim1l, further conprising: providing a cross-section
f PresgRBRY sthiiiiceldatawiondetpapng El‘?élels‘/r%@@:s@é%‘mab}?cété‘ﬂbbl e
of being graphically adjusted to new cross-sectional
| ocati ons by dragging a cross-sectional control, an
adj, ust & raphfcal uke Whierfacsfos @ehiréllial ah@lgsit iodn wafesinag as recited in
~the change in the selection region; and presenting
claimgl, &grther icomiprigiiga upon detecting the new

;P aaEch b Piosh AT My sty BTN Qunk RN apgoeglor value of a

; _ cont'r
statisti@g dis@gbdtidn; and

enabling graphical adjustment of the radial value and the angular value, the radial value

and the angular value defining the selected region.

4. A graphical user interface for controlling analysis of a wafer map as recited in
claim 1, further comprising:
providing a graphical representation of a center of mass of surface non-uniformities

identified in the wafer map.

5. A graphical user interface for controlling analysis of a wafer map as recited in
claim 1, wherein the selected region defines a sub-population analysis, wherein a complete

population analysis is for an entire wafer.



claim11, further conprising: providing a graphica

control for selecting a radial value and an angul ar
wWo204@30m83 a statistical distribution; and enabtT/ng2003/030456

graphi cal adjustnent of theéradial value and the

angul ar value, the radial value and the angular val ue

defining the selected region. 4. A graphical user

interface for controlling analysis of a wafer map as

rgeited ?ﬁphi%laﬁs%} InterFddb FRCInaSRIHY dth ﬂfgéd rr%; %\ﬁg%ité"g wafer map, the

graphi caf tepresentation of a‘center o
wafer Suipf idestifying- aohif@nitytprefile of demtfiatd thet has bdea erehedy themper interface
5.. A graphical user interface for controlling analysis
Compiyfing: wafer map as recited in claim1, wherein the
S 1. . - f S . .
FEUE 30 PR SR ot RO LEB RIS wsscied vt
the witftirinity pyafirr of WO 2R, GRO GEB pEYTTALS ONB /BRI S Gargd6d Gegion of the
A graphical user interface for analyzing data used to
wafer ifeah éy lgssethan Wereafiragpfer $Wi@cewaf er map i dentifying a
uni ferm Lle of r nat. . . et ched,
¢ PhdeBlngehabRiaP iR of RpBELRE S Pk SRR T R
degdblinB UirbsticadtémitRafiqr of alregiohNthestebiopdmin g farothe dab-gopulation
associated with the uniformty profile of the
data; angr f ace, the sub-popul ati on data being a targeted

regipn. of the i S Ny h |

wareigty pices SELE WO Bk BRiCPlnk SnGhidRy updated upon
detectR 4 ¢iadbein Gpatdphlcabidsiiifidatibn onthepédiom; enabl ing

graphical identification of a region, the regi on being

for the sub-population data; and displaying netrics

for the reagion, the L ' 0 [

uhtiat od ERERuted ol PR LR s AMe M Rl € Xchkiate o wafer map as
recited &€ Blairh 65 aihieRin 6he bh@e lspdiad istributibn Ppeiphs dfinesla® annular shape that

interface for analyzing data used to generate a wafer o
overlapa ptha ssubrpaputasion; date [feri paysisnandeths apmlest shape i papale of being

..distribution optiaqns.defin n annul ar shape that

pos‘“?f?ﬁé#tf)&ﬁgset%c&aggeb{ qg%l?%%?filegﬁr% g’P a for analysis, and the

annul ar shape is capable of being positioned to cause

a change in the identified region. 8. A graphical user

i Bt er f dc grapbicahpsdryinterfacedior analysiagtdatayBiesr ot gengrajgap ayafer map as

BB SRS U BRFoE 0 B e
and tKhit-BigcI@ dhafd [sCabale BdREg kSpssamaRlieo ehuseel dh@nge in the identified

re-positioned to cause a change in the identified
region.

0. A graphical user interface for analyzing data used to generate a wafer map as
recited in claim 6, wherein one of the spatial distribution options defines a circular shape, and
the circular shape is capable of being dragged to different sizes to cause a change in the

identified region.

10. A graphical user interface for analyzing wafer measurement data, comprising:
providing a control for selecting a first set of wafer measurement data;

providing a control for selecting a second set of wafer measurement data;



region. 9. A graphical user interface for analyzing
data used to generate a wafer map as recited in claim

W® 20040800683 N one of the spatial distribution opPCDNS2003/030456
defines a circular shape, ahd the circular shape is
capabl e of being dragged to different sizes to cause a
change in the identified region. 10. A graphical user
i proeidingce cpoirolafral pezforginges Mathemasionleppematiogabesveen the first set of

conprising. . pravjding a caontrol .for select] afirs .
water SRR RO e tAnL P et ST Wb Ihesfig ek Sfler g gfhomarica
operatﬁﬂ'c%aﬁh%@r@suﬁ%@&dw%ida@zi; as@f er neasurenment data; WO

2004/ 030083 PCT/ US2003/ 030456 27 providing a control

f &isplpdng therreswit et pbwhigndati.cal operati on between the

first set of wafer neasurenent data and the second

set of wafer measurement data, the mathematical

oper at A OftasHiSAtdseiferfRE bt atyzid wibdrahelatctienPBaka as recited in

di splaying the result set of wafer data. 11. A
claim gPapttiezih the efirst wetepf avderf measmahenti deja waflethe second set of wafer

measur.enent data as recited i.n .claim 10 erej,n the
measufqmedf datgrepyes PeCP%%%ﬂ&’é%é%ﬁtwaﬁ%ﬁ n@.i'e%FHEe”E‘%‘\é\Q& ch’ﬁ&og@'t‘on subset
of wafef m¥RlLRImenfBAS BeRiFBRlocHtddwIER b@ﬁi%ﬁtof 3 vegspon subset

of wafer neasurenent data, the common subset of wafer

nmeasur enent data being associated with a portion of a
:: ﬁéég}e}ff i p éﬁ?rlgacg?g{ %llg}l’l]{rzg{gf ?vcﬁ erzﬁgqsﬁ{]efﬁal 1 a0 as recited in
claim fﬂrfﬁtlﬂﬁe’rc? Lingl Ng: providing a subset selection
control for selecting the common subset of wafer
neasidireansultkat aseletBon Aogiralpltiox ableottey theteeniace sibset of wafer
anal yzi ng waf er neasurenent data as recited in claim
measufementfadei n t he subset sel ection control provides for
removal of specific wafer neasurenent data from one
of the first set of wafer nmeasurenment data, the second
sE. of Avahghicalneas intafaes tfod azyzisg évafert ihedsheenfeint dhtasasdecited in
. second sets of wafer neasurenent data. _14. A graphical,_
claim \[Ze rWheHEigr flifc SUPSSF SE1FATSF, iCRBI Na PERVIdRSa QFr EFRRNE! (it spegyfic wafer
[ [ ~ [
measufdffehl Rt form OhGIT Rt RELEY AT I AUER S0 1hERALAY et of wafer
measuvedient dampand Hotis thedtrstragd sérand asts lof wafdr nafaswvaient dhéd. a as
a function of location on a wafer surface, differing
magni tudes within the result set of wafer data being

| {4 ust i i &1 t dat ited i

rr%ir'loc h@gg?gﬂgg%d;sgr %E:&fa%; gfgrag%l% & %g%re?lnt grr Sce Fas recredn
claim henakkreig disslapugheadesulgsa of wafacdatomcbfdenvdfsplaying a wafer map, the
wafer map illustrating the result set of wafer data as a function of location on a wafer surface,
differing magnitudes within the result set of wafer data being illustrated using one of a color

scale and a monochrome scale.

15. A graphical user interface for managing and evaluating a collection of wafer
measurement data, comprising;:

providing a control for selecting the collection of wafer measurement data;

providing a control for performing an evaluation of the collection of wafer measurement
data, the evaluation creating a set of evaluation results; and

displaying the set of evaluation results.



measur enent data, conprising: providing a control for

selecting the collection of wafer nmeasurenent data;
w@eaniosliossy a control for perform ng an eval uat PONUS$003/030456

the collection of wafer nea8urenent data, the

eval uation creating a set of evaluation results; and

di spl ayi ng the set of evaluation results. WO

2004/ 030083 PCT/ US2003/ 030456 28 16. A graphical user

interface for .managi.ng and eval uating a col.lecti of
oer ArgaufiurBa HuldaEr Fifebly R Seliflingd tllbolin of water
measufdﬁﬁénh_aata@@méitwimaainmsz\fumeagoﬁgﬂmth s for adding and
renovi ng sets of wafer nmeasurenent data to and from
t previdinlg eptriobsrfon adding end renwyingeetsrf vehderameasWrengent data to and from
h 1gr%\ghifal user intertf e for managi ng and eval uating a
© collesPR Of WaTer Sreaemen surenent data as recited in
claim 15, further conprising: providing a control for
generating the collection of wafer nmeasurenment data
f¥om aA graphigal ofsenaftenfaceefos maanging ahdt evaluahieg gr callsctidn of wafer
waf er nmeasurenment data_including.a coomon type of
measuffpegt (415 3 FRalienin g L3 (VT COMAFIPE. 18, A gr aphi cal
Usi8hidid 8Tcbksl f@' giBRAARE Mk BRIEbcBYR!JfakARH ndasurement data from a
col l ecthon of wafer neaSurenent data as recited in
group of asvafar Ibgaswieereai dathhthe @ootpr off whifer npesdrementndpta including a common
al uation of the  collection of wafer neasurenent
type ofdatameasurerpent for plipleWatfiSr sel ecting a quantity to be
eval uated, the quantity being selected froma set of
options including a nean, a standard devi ati on about
tHe neAngraghicanger bheerise rfon memaging mndadvaliating aacollection of wafer
m ni mym val ue, the_ nmaxj val ye, and, .t he m nj mum )
measufegiek datp s ocifed i e i%ﬁ“@‘hﬂ@r‘f%@ fPereragiefy2lyaton of the
collect%fﬁ@é&é{‘%e%u%@ gfd’(!aq é%s \r%(%t()ﬁ{éolcfgﬁ ?e;i%{{tﬁlg%:ﬁuag%% 88 evaluated,
the quareity beimgrsgletted fevmlausat booptivhs indheding lalmeein] astantflardafesiation about
measurenent data includes a control for selecting a
the megfjyya EANZH OCREeRr2 MABEUIR Xl A0 atI%‘nthmBeVail\Faﬂ}?amé’&}n%éalue’ and
the misRSel9E. waf er neasurement data being associated with
a portion of a wafer. 20. A graphical user interface
for managi ng and eval uating a collection of wafer

measurenent. data as recited in claim19, the control
fob  sef cBEPHep! Pset puetacs fiopmmapasingang FraksHpg dagodlection of wafer

measo 8 I RIS o, 2LE A D) TRTSCBIRY 0B atin o

the coHeduohr @ wafee ghaasureienndath indixdes ndadited] ffop srlactignd etibsef of wafer
the wafer, and an _annul ar region sel ectable at an ) )

measuggpsnt Hafa o e syalned fthe bspterfobHEemetsremeat dapdreing associated with

a portion of a wafer.

20. A graphical user interface for managing and evaluating a collection of wafer
measurement data as recited in claim 19, the control for selecting a subset of wafer
measurement data including options for selecting wafer measurement data within one of an
arbitrary half of the wafer, an arbitrary region outwardly extendable from a center of the wafer,

and an annular region selectable at an arbitrary distance from the center of the wafer.

21. A graphical user interface for performing a profile analysis, comprising:



21. A graphical user interface for performng a
profile analysis, conprising: WO 2004/ 030083

wEO48H803/ 030456 29 di spl ayi hg an el ect r oni BCT/US2003/030456

m croscope i mage; providingdcontrols for adjusting the
el ectronic m croscope image; and providing a

graphi cal neasurenment control. 22. A graphical user

| disglaying an eleetr@rue fUeRPRRC HNpEcHf i | e anal ysis as recited

inclaim 21 furt.her ri,Si.ng.; : L dj c rols
BV P g e P R b SRt BT 1 5
Ao@hRIRTY £@laphisAméditi@ideaceontiel. performing a profile
anal ysis as recited in claim 21, further conpri sing:

di splaying a profile over the electronic mcroscope
! Eﬁge. A graphical user interface for performing a profile analysis as recited in claim

21, further comprising:

providing controls for calibrating the graphical measurement control.

23. A graphical user interface for performing a profile analysis as recited in claim

21, further comprising:

displaying a profile over the electronic microscope image.



