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position of a sem conductor wafer to accurately transfer the sem conductor
wafer to a processing position in an apparatus for nmanufacturing a 15

sem conduct or package. 2. Description of Related Art In general, a

sem conduct or pack@ROSS-REFERENCE YO REISATED APPLICATION

This application claims under 35 U.S.C. §119(a) the benefit of Korean
5 Patent Application No. 10-2010-0041973 filed May 4, 2010 and Korean Patent
Application No. 10-2010-0048752 filed May 25, 2010, the entire contents of
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BACKGOUND OF THE INVENTION

10 1. Field of the Invention
The present invention relates to a method for aligning the position of a
semiconductor wafer and, more particularly, to a method for accurately aligning
the position of a semiconductor wafer to accurately transfer the semiconductor
wafer to a processing position in an apparatus for manufacturing a
15  semiconductor package.
2. Description of Related Art
In general, a semiconductor package is manufactured in such a manner
that a plurality of semiconductor packages, on which transistors and capacitors
are integrated at a high density, are attached to a rectangular plate-shaped lead
20 frame, the plurality of semiconductor packages are electrically connected to a
pad of the lead frame by wire bonding, the resulting semiconductor packages

are molded with epoxy resin, and the semiconductor packages on the lead



that a plurality of sem conductor packages, on which transistors and
capacitors are integrated at a high density, are attached to a rectangul ar
pl at e-shaped | ead 20 frame, the plurality of sem conductor packages are

el ectrically connected to a pad of the |lead frane by wi re bonding, the
resul ting sem conduct or packages are nolded with epoxy resin, and the

sem conduct or packages on the lead franme are cut into each sem conductor

package e ard8i iAtd BAcREE8MRThductor pa_ckaé@bvraém?ultah@n pre@ssof
sem conduct or packages have been diversified, "and thus a new packagi ng

technol ogy for singulating a sem conductor package has been devel oped,
5Typically, in @e(‘sq%:ﬂéuﬁthﬁt BHSa‘Hpﬁjﬁ‘B‘PBQ‘,?U%IOWQKagﬁ Y%E)egnpcﬂﬁqergpﬂqdy of
sem conduct or packages are forned is placed on a chuck table and a cutting

bl ade amiarfdhmus@nbwtwﬁke?mdechﬁblag'y\f@& gingalatiagha sémesonsluctortpaekagde
cutting blade cuts the wafer into each package. Here, the cutting bl ade
passes throygh a,bl ade receiving groove configured to coincide with a
cutting Ihaﬁg%cﬁn q%veeq(i‘&({maf er on the chuck table to performa cutting
process wi thout being in contact with the chuck table.

5 Typically, in a singulation apparatus, a wafer on which a plurality of

semiconductor packages are formed is placed on a chuck table and a cutting
blade and the chuck table move relatively to each other such that the cutting
blade cuts the wafer into each package. Here, the cutting blade passes
through a blade receiving groove configured to coincide with a cutting line of the

10  wafer on the chuck table to perform a cutting process without being in contact
with the chuck table.

However, when the wafer to be subjected to the cutting process has a
circular shape such as a wafer-level package, it is difficult to allow the cutting
line of the wafer to accurately coincide with the blade receiving groove on the

15  chuck table, and thus, when the wafer is transferred to the position of the cutting
process on the chuck table in the singulation process, the wafer may not be
accurately placed on the chuck table.

As such, if the wafer is not accurately placed on the chuck table for
cutting, the cutting line of the wafer does not accurately coincide with the blade

20 receiving groove on the chuck table, and thus the tip of the cutting blade may hit
the top surface of the chuck table during the cutting process, which causes

damage to the expensive cutting blade or chuck table.



However, when the wafer to be subjected to the cutting process has a
circul ar shape such as a wafer-|level package, it is difficult to allow the
cutting line of the wafer to accurately coincide with the blade receiving
groove on the 1is chuck table, and thus, when the wafer is transferred to
the position of the cutting process on the chuck table in the singulation
process, the wafer may not be accurately placed on the chuck table,

As such, i theyaboer | the"@hfACHHN AbEIDE BLARRE 2ddredCihsle S ther
cutting, the cutting I'ine of the wafer does not accurately coincide with

t he bl ade 20 [ecFiving groove on the chuck table, and thus the tip of the
cutting UHNY kRg farmedina gl sharg ansk thugdhe sgalcandiiciorRackages RES cut ti ng
process, which causes damage to the expensive cutting blade or chuck table.

Mor eover detdreningd easWiddfedive, bwhidh  inBisasesdané esariifagteringorgst hendut ting
line formed in a matri x shape, and thus the sem conductor packages are

det er m ned def ective, . which increases the manufacturing cost and

signifi czfrlﬂqﬁpq’ﬁléfdgggcﬁ1@ep‘?r8&i8€ '{)’i ty. 5Therefore, a process for
accurately aligning the position of the wafer is necessarily required

bef or& t he waf dihesefohe,as prdeesadbe netaratdly @lighingethe pdsitioms 6theadater is he
position of the cutting process. SUWARY OF THE | NVENTI ON 10Accordi ngly,
TS an fRbeclidl efifielr BN HRYRRICORUER BE MbIFaPorTBLOBalRlge il 0N Nd
sem conductor water, 1nplenmented in a warer treatnent apparatus such as a
singul ati on apparatus that cuts a sem conductor wafer, on which a plurality

of sem cmngtarsd iealbransition of therquMinaipioseasmatri x form into each

sem conduct or package, the nethod characterized in that a vision canera

SUMMARY OF THE INVENTION

10 Accordingly, it is an object of the present invention to provide a method
for aligning a semiconductor wafer, implemented in a wafer treatment apparatus
such as a singulation apparatus that cuts a semiconductor wafer, on which a
plurality of semiconductor packages are arranged in a matrix form, into each
semiconductor package, the method characterized in that a vision camera

15  photographs an arrangement relationship between the center of a dowel hole
and that of the semiconductor package to accurately determine the position of
the wafer in the X-, Y-, and 6 directions, thus accurately transferring the wafer to
a processing position. Therefore, the method of the present invention can be
effectively applied to a method for aligning a new type of wafer such as a wafer-

20 level package. Especially, the method of the present invention can minimize
the effect of errors due to vibration of the apparatus, etc. and obtain an accurate

measurement value, thus accurately aligning the position of the wafer.



15 phot ographs an arrangenent rel ationship between the center of a dowel

hol e and that of the sem conductor package to accurately determ ne the
position of the wafer in the X-, Y-, and 9 directions, thus accurately
transferring the wafer to a processing position. Therefore, the nethod of

t he present invention can be effectively applied to a nethod for aligning a
new type of wafer such as a wafer- 20 |evel package. Especially, the
method of the s @p@NAshdRtCiHe preseAl ifVemtiBhZstoliaesed hestho@ffoPalighifgde to

vi bration of the apparatus, etc. and obtain an accurate measurenent val ue,
t hus accurately aligning the position of the wafer. ) I n or}e aspect,
the pres&gMicoRAUHroMaler.doe deathad conpising (ahPiaging R SaMIGARAUSIIWATBE  waf er
t he net hod conprising: (a) placing a sem conductor wafer on an alignnent
table; (lpha hyrienttabies (o alioaing & ViSion tinterads bhatsfraphiacattznaten t he

sem conductor wafer and detect a tilted angle a of a matrix-Ilike pattern, 5
formed on the sem conductor wafer, wth respect to reference coordi nate
syt om bnATBaaRa e e ved Wtk &R 80 € ohar Bk eA i g e
table; (c) allowing the alignnment table to rotate a predetermned angle ( =
-a + bl xf@ned om thed@emicondudtor d@fenvatte réspectan anteferenye basoedinate t he
neasured tilted angle; (d) allowi ng the vision canera and the alignnment
table to A h ot : hpt ,
formed ofvacubd 4 fedfivd MdvchfefEhuReRtheryigin Sthes 40 ¥ie BinfRnt

predet erm ned point on the sem conductor wafer are present at the sane tine
in a fietapbles(o)iadiawiradhe aignmentipblecie retateraapregeteratinediangle fe=vPst on
canera to detect position informati on between the reference point and the

predet er i pegde RPigE 0P - e NS RH0S ORABEE Riis bh iINRIgRIr) bagad 6a k! hiddstiteh
position correction value of the sem conductor wafer based on the detected

position jnformation;, and (f) caqorrecting the position of th en conduct or
Pater by theH e, alkming the agriph A ARe 021 SIarRent, bie. I RUEF on t he
cal cul ated position correction val ue. Step (d) may be

per f ap medelativdly te spehtother &licH thatta teferepae Ipwirttf fattheded e advase poiwiich for med
on opposite sides with respect to the sem conductor wafer, and the

Phe vi oi 6 c @Bl Bl o s BioRRb e, o ReeadtPae, "k o Bi” ()
alignment table may nove with respect to the vision canera, or both of them
may nove senlicandustor wafee aohprasest at the same time in a field of view (FOV) of the
vision camera, and allowing the vision camera to detect position information
between the reference point and the predetermined point on the semiconductor
15  walfer; (e) calculating a position correction value of the semiconductor wafer
based on the detected position information; and (f) correcting the position of the
semiconductor wafer by horizontally or rotatably moving the alignment table
based on the calculated position correction value.
Step (d) may be performed with respect to at least two pairs of
20 reference points, formed on opposite sides with respect to the semiconductor

wafer, and the predetermined point on the semiconductor wafer, respectively.

In step (d), the vision camera may move with respect to the alignment



The nethod may further conprise: between step (c) and step (d), if the
vision canera can nove only in one axis (e.g., X-axis or Y-axis) direction
and if 5 the novenent distance of the alignnent table in the other axis
(e.g., Y-axis or X-axis) direction is less than half the dianeter of the
sem conductor wafer, allowing the alignnment table to rotate a predeterm ned
angl e such that at least two reference marks, formed on the sem conduct or
waf er, agg,@r fiReBlgrirfiet BB %Y%Pbé‘gviw Fe%,P@E;t { " eWiSoRLAASRY, 31 bdtH owi ng
the vision canera o detect a 10 tirst position of each of the at |east two
reference marks, respectively; allowng the alignnent table to rotate a

pr edet er ©f Ham amay GEOVQIFB@MVﬁétPrﬁ@GDi@h%Tn canera to detect a second position
of any one of the at |east two reference marks; calculating a position
correction val qhedhetHtRl saYifaRREUESMPrivef Bstweanadedic) ed dwpe@pm timosi tion
information on the reference marks on the sem conductor 15 wafer, and
correcting.the position of th{a senm condgct orwaf er gy hcséi.zo?t al ln¥i .gr

r ot at abl YISV FAGETHSARIMYYHERY PI%MRIEF-of PO IR A'EEUBBAT b
correction val ue. The nethod may further conprise, after step (c),
al | ows ng thdenovemhent disizrce dfchbealigosient daleld inrtharotbert exis(ergcuMfaisence of
the sem conductor wafer 20 in one axis (e.g., X-axis or Y-axis) direction
by a rel 8]V t: t | Si i abl e,
1 oui ng XL BT aEb4 AiHn, P, the B RI™H0 1R SRSy RBher, 2 O
camera to detect a notch forned on the outer circunference of the

seni cond@dowingtteealignment tablerteeratatena dredsterminadeange fuichdbat pbleastn st ep
(c) and step (d), detecting position information of at |east two reference
marks, T QuEEdiGentlcmafs, GBRAEAIGH tHE! micBidactop vifer CardPpRIBRAL iRl ween
the vision canera and 5 the alignment table; calculating a position
correction value of the sem conductor wafer based on the detected position
i nf or mat iPHRtAKaPRIBg Arep ©4 dhe Vigion eaBrEh ALOWING D& KSIoRLCARGRIGRfIEE R waf er;
and correcting the position of the sem conductor wafer by horizontally or
rot atabl Yirstpdsitibri 6Eeath on Nkt ezt evbasfedlence hixrks alespeetivaty; iowtingn
correction value. 10The predeterm ned point on the sem conductor wafer nmay

be a the alignment table to rotate a predetermined angle; allowing the vision camera

to detect a second position of any one of the at least two reference marks;

calculating a position correction value of the semiconductor wafer based on the

detected position information on the reference marks on the semiconductor

15  wafer; and correcting the position of the semiconductor wafer by horizontally or

rotatably moving the alignment table based on the calculated position correction
value.

The method may further comprise, after step (c), allowing the vision

camera to be positioned on an outer circumference of the semiconductor wafer

20 in one axis (e.g., X-axis or Y-axis) direction by a relative movement between the

vision camera and the alignment table, allowing the semiconductor wafer to

rotate by 90°, and allowing the vision camera to detect a notch formed on the



sem conduct or package, which is present together with the reference point
in the FOV of the vision caneral, anong a plurality of sem conductor
packages. I n anot her aspect, the present invention provides a

met hod for aligning a sem conductor wafer, the nmethod conprising: (a)

pl aci ng a sem conductor 15 wafer on an alignment table; (b) allowing a
vision canera to be positioned on an outer circunference of the

seni CondBﬁfé)rrcir‘@ﬁhff%rethg:F%frtﬁé %W&H&%WJSPH ween the vision canera and

the alignnment ta |'owi ng the sem conductor wafer to rotate, and

allowing the vision canera to detect a notch forned on the oquter
ci rcunference dhet metkedyimaydueher ceamriise: (kgtweenogiany (€handi steen(Danera 20
and the alignnment table to nove relatively to each other such that a

r ef er enc geRStig, pdSHidre thfeFnatidi o RNeAdt tWo FdTeratdedmzrrY, forRkE drthy ovi ded,
and a predeternm ned point on the sem conductor wafer are present at the

sane tine in a field of view (F of the vision nera, and all ow ng the
Toeon cSREYPTClE: e BY A TN, FRvE AT PRweRR IR (idon SRS o nt
and the predeterm ned point on the sem conductor wafer; (d) calculating a

posi t § ontlalignrhenintabe; walauflatirgea pesitiondinection walue ofotheestnsicohdhectdet ect ed
position information; and (e) 5 correcting the position of the

basea on'ee RAFEPn s WiehBl sbrod ol s Al het Vo et o) ©

further conprise: between step (c) and step (d), if the vision canera can
nmove onl ynarks oas #x ss¢miogndustosxwafery andxceireeting: ctheopositieoni foft the
novenent di stance of the alignment table in the other axis (e.g., Y-axis or

10 X-axi gpnfibdriftictd whfer! ﬁgfhotr%méﬂwér Fdtstabi? FRdihg thet AiynhseHtc@BICT Or

wafer, allowng the alignnent table"to rotate a pre%leterm ned angl e such
that a reference mark, forned_on the sem conductor wafer, is present in a
phot ogr aPAPAE ORrtRa Carcuiated position cosrastian valyewi ng t he vision canera to
detect a first position of the reference mark; allow ng the alignment table

toregate a 1Fhpr pesdetermined poBiteonatiedvdargicbh@uitopi waferamriya Heo alet ect a
second position of the reference mark and a position of at |east one

reference _mark pther than the.reference rk; cal.culati a posi.tjon
Correct | SRSeRT Raakedenmrudth i Pa et Aaoethet bl ISsReBRdRt BDsi ¢ on
information on the reference marks on the sem conductor wafer; and
correcti the EOY gfdthetvision cimenal, asmongoan glurality ofaemicdndu@tirqrackagesl |y or
rotatably noving the alignnment table based on the cal cul at ed
In another aspect, the present invention provides a method for aligning
a semiconductor wafer, the method comprising: (a) placing a semiconductor
15  wafer on an alignment table; (b) allowing a vision camera to be positioned on an
outer circumference of the semiconductor wafer by a relative movement
between the vision camera and the alignment table, allowing the semiconductor
wafer to rotate, and allowing the vision camera to detect a notch formed on the
outer circumference of the semiconductor wafer; (c) allowing the vision camera
20 and the alignment table to move relatively to each other such that a reference

point, formed on a base on which the alignment table is provided, and a

predetermined point on the semiconductor wafer are present at the same time



position correction value. BRI EF DESCRI PTI ON OF THE DRAW NGS The
above and other features of the present invention will be described with
reference to certain exenplary enbodi ments thereof illustrated the attached
drawings in which: 5FIG 1 is a schematic plan view partially show ng the
configuration of a sem conductor wafer singulation apparatus to which a

nmet hod for aligning a sem conductor wafer according to the present

| nventi ofy iasficﬂagifi\ﬁé% FOV) of the %ior?cér‘?ng?a Hrid Qilcﬂ/(?inﬁ'tﬁé’ins?&%ﬁméré‘lté y

showi ng a net I 'gning a sem conductor wafer-according to one

enbodi ment of the present jnvention 10i npl enented in the sem conduc
waf er si ﬁ{ﬁﬁ?%tﬁ%ﬁ'%bﬁ?%@l@rbbeweﬁn the reference moit anchthe,aregdet %[m!"?fﬁ

vi ews showi ng a second correction process after the sem conductor vvafer

al i gnmentpoastcan thengefncanditiciiriestereq) cafculdtmgna gRRitioni coreatitiopnvdlu®lbgnent ed
in the sem conductor wafer singulation apparatus of FIG 1; and 15FIG 12

accor di nd"t seigoRuaty BelmBatedon fie FPlsthd pRPRR TG ANBNERBRIE i n the
sem conduct or wafer singulation apparatus of FIG 1.
5 correcting the position of the semiconductor wafer by horizontally or rotatably
moving the alignment table based on the calculated position correction value.
The method may further comprise: between step (c) and step (d), if the
vision camera can move only in one axis (e.g., X-axis or Y-axis) direction and if
the movement distance of the alignment table in the other axis (e.g., Y-axis or
10  X-axis) direction is less than half the diameter of the semiconductor wafer,
allowing the alignment table to rotate a predetermined angle such that a
reference mark, formed on the semiconductor wafer, is present in a
photographing area of the vision camera; allowing the vision camera to detect a
first position of the reference mark; allowing the alignment table to rotate a
15 predetermined angle; allowing the vision camera to detect a second position of
the reference mark and a position of at least one reference mark other than the
reference mark; calculating a position correction value of the semiconductor
wafer based on the detected position information on the reference marks on the
semiconductor wafer; and correcting the position of the semiconductor wafer by

20 horizontally or rotatably moving the alignment table based on the calculated

position correction value.



Ref erence nunerals set forth in the drawi ngs includes reference to the
follow ng el enments as further discussed below 2010: |oading unitl1l:
alignnent table 12: transfer robot13: cutting unit 14: strip pickerl5:
brush cleaning unit 16: washing unitl7: unit picker 18: vision cameral9:
chuck table 20: cutting blade2l1l: bl ade receiving groove 22: dowel hole 5W
sem conductor waferN:. notch F1 toreference marks

BRIEF DESCRIPTION OF THE DRAWINGS

The above and other features of the present invention will be described
with reference to certain exemplary embodiments thereof illustrated the
attached drawings in which:

5 FIG. 1 is a schematic plan view partially showing the configuration of a
semiconductor wafer singulation apparatus to which a method for aligning a
semiconductor wafer according to the present invention is applied;

FIGS. 2 to 9 are plan views sequentially showing a method for aligning
a semiconductor wafer according to one embodiment of the present invention

10  implemented in the semiconductor wafer singulation apparatus of FIG. 1;

FIGS. 10 and 11 are plan views showing a second correction process
after the semiconductor wafer alignment according to one embodiment of the
present invention implemented in the semiconductor wafer singulation
apparatus of FIG. 1; and

15 FIG. 12 is a plan view showing a method for aligning a semiconductor
wafer according to another embodiment of the present invention implemented in

the semiconductor wafer singulation apparatus of FIG. 1.
Reference numerals set forth in the drawings includes reference to the

following elements as further discussed below:

20 10: loading unit 11: alignment table
12: transfer robot 13: cutting unit
14. strip picker 15: brush cleaning unit



OWN center point of sem conductor wafer OI: rotation center of alignnment
t abl e 10DETAI LED DESCRI PTI ON OF THE | NVENTI ON Her ei nafter,
preferred enbodi nents of a nethod for aligning a sem conductor wafer
according to the present invention will be described in detail with
reference to the acconpanyi ng draw ngs. First, as an exanple
of a sem conductor wafer treatnent apparatus for 15 perform ng the nethod
for aligning the. 'ﬁ'@"\ﬂﬁl tor waf er accor gynehi present invention,
t he confi gurat ihgh 01IE a sechonduct or waf erﬂg'inﬂth g{(?fﬁn apparatus will be
described briefly with reference to FIG 1, The sem conductor wafer

si ngul ati on apg& Xisie ¢3Be@Rles: a | oadi ng 4%iehuek tBRlewni ch circul ar

sem conductor wafers W each including a plurality of 20 sem conduct or

packages arrangedcifiing biddé i X form and | oagedlade fedaidgngignéod are | oaded;
an alignnent table 11 on which the sem conductor wafer Wtaken

22: dowel hole
5 W: semiconductor wafer N: notch
F4 to F4: reference marks

Ow: center point of semiconductor wafer

Or: rotation center of alignment table

10 DETAILED DESCRIPTION OF THE INVENTION

Hereinafter, preferred embodiments of a method for aligning a
semiconductor wafer according to the present invention will be described in
detail with reference to the accompanying drawings.

First, as an example of a semiconductor wafer treatment apparatus for

15  performing the method for aligning the semiconductor wafer according to the
present invention, the configuration of a semiconductor wafer singulation
apparatus will be described briefly with reference to FIG. 1.

The semiconductor wafer singulation apparatus includes: a loading unit

10 on which circular semiconductor wafers W, each including a plurality of
20 semiconductor packages arranged in a matrix form and loaded in a magazine M,
are loaded; an alignment table 11 on which the semiconductor wafer W taken

out of the loading unit 10 is placed and aligned; a transfer robot 12 for



out of the loading unit 10 is placed and aligned; a transfer robot 12 for
transferring the sem conductor wafer Wfromthe loading unit 10 to the
alignnment table 11; a cutting unit 13 for cutting the sem conductor wafer W
transferred fromthe alignnent table 11 into each sem conduct or package; a
strip picker 14 for vacuum sucking the sem conductor wafer Won the
alignnent 5 table 11 and transferring it to the cutting unit 13; and a

uni tp Cidinsfetring! tHEA SERTRGHIIGD idler SRMIARCE Wadidghalie A7 fheheut Ling
unit 13 and transferring 1t to a brush cleaning unit 15, a washing unit 16,
and a vision inspection unit (not shown). The gperation of each_of the
above comigneent taklecthit a grutting ity 18 Jok sviting the sep¥eordusiern wafert

sem conduct or waf er singul ati on appar at us. A vision canera 18 for

phot ogr apRindtertdte flo@iitee Hligahint vabrr 13Vied théh ehtibomdlictérbhékage;t det ect
the position thereof is provided on the top of the alignnent table 11. The

i si .18 s fixed t i,de of .th [ ' 4 t 15
21 ong wi HA Rigkes 8 foraauir 05 YAF sBmicamtuBlay arks W BBhR UARERLT 16 vy
be configured to nove in the X-axis direction, independently fromthe strip

pi ckes 1l4able 11 andTlransfgrtingigt dmithe 1Qutting | urdied3a ankduakunitlpieker91 drfomhi ch
the sem conductor wafer Wis placed and a cutting blade 20 novi ng

e conabep i R REC sehfed MR Bockage ot BN B 1 et 21,
in which the tip of the cutting blade 20 is
transferring it to a brush cleaning unit 15, a washing unit 16, and a vision
inspection unit (not shown).
The operation of each of the above components is controlled by a
10  controller (not shown) of the semiconductor wafer singulation apparatus.
A vision camera 18 for photographing the semiconductor wafer W on
the alignment table 11 to detect the position thereof is provided on the top of the
alignment table 11.
The vision camera 18 is fixed to one side of the strip picker 14 to move
15 along with the strip picker 14, or alternatively, the vision camera 18 may be
configured to move in the X-axis direction, independently from the strip picker
14.
The cutting unit 13 includes a chuck table 19 on which the
semiconductor wafer W is placed and a cutting blade 20 moving relatively with
20 respect to the chuck table 19 and cutting the semiconductor wafer W on the

chuck table 19.

A blade receiving groove 21, in which the tip of the cutting blade 20 is

10



received in a non-contact manner, is formed on the upper surface of the
chuck table 19, which corresponds to the package cutting line forned in a
matri x shape on the sem conductor wafer W Therefore, when the cutting

bl ade 20 noving relatively with respect to 5 the chuck table 19 cuts the
sem conductor wafer Won the chuck table 19 along the cutting line, the tip
of the cutting blade 20 passes through the bl ade receiving groove 21 and

cuts the rsQN&P HIHHIM-cHRBE mahhet KO W& B8 the UpPBF 8GHa¥é bR the1Bhgdick

table 19. Meanwhile, the method for aligning the sem conductor wafer

accordin 0 to the present ipventjion i erforned on_the alignnent table
11. kbre?ati]'ﬁégal WEWHEH?"?%EH? s110 jthe Fna&?ﬁg%octs#m% 'nﬁ-fp-r@egt@gg TRYX shown)
capable of rotating in the X axis direction, in the Y-axis direction, and

in the TsHapeohithe seniitordigpeolafep VL vertical axis to correct the position
of the sem conductor wafer Wplaced on the alignnent table 11. The X-Y-T

2 ust the posiPHOBE Wi Y ofuhd, RS 2o el WS sRebt B Yoes

not increase the overall size of the apparatus. Especial ly, the
preseft ithesehudlotable d9icdiésthe sarhicoddficor mafen \4t @h theabhgek talwe $@@langnduct or
wafer Wby mnimzing the effect of errors due to vibration of the

appar at Ughe & fitin ;ﬁﬁ@r thé! fip R’ %upﬁ@ g & %“PE%% etljr@iﬁﬂfhr{’el’bléﬁben the

sem conduct or rWis aced on nmen e Vi sl on

canera 18 nmoves in the X-axis direction to detect a matrix-like pattern
f or med ofegaidng groove 21 and cuts the semiconductor wafer W without being in

contact with the chuck table 19.
Meanwhile, the method for aligning the semiconductor wafer according
10 to the present invention is performed on the alignment table 11. Here, the
alignment table 11 is provided on an X-Y-8 stage (not shown) capable of rotating
in the X axis direction, in the Y-axis direction, and in the O direction with respect
to a vertical axis to correct the position of the semiconductor wafer W placed on
the alignment table 11. The X-Y-8 stage moving the alignment table 11 moves
15  over a distance to finely adjust the position of the semiconductor wafer W within
a range that does not increase the overall size of the apparatus.

Especially, the present invention provides a method for accurately align
the semiconductor wafer W by minimizing the effect of errors due to vibration of
the apparatus, etc.

20 For this purpose, as shown in FIGS. 10 and 11, when the
semiconductor wafer W is placed on the alignment table 11, the vision camera

18 moves in the X-axis direction to detect a matrix-like pattern formed on the

11



top of one side of the sem conductor wafer W e.g., on the top of the

m ddl e of the sem conductor wafer W thus determ ning how nuch the pattern
is titled. Here, the matrix-like pattern forned on the

sem conductor wafer Wrepresents the cutting |ine through which the bl ade
passes or onto which a laser 5 beamis irradiated to cut the sem conductor
wafer Winto each sem conductor package. If the titled angle with

respect 4@, 8fb Eesri@é"ﬁf’triée)rgée{'}csz{dg:cﬁ%%ﬁg} o, é-Q? c{mﬂfé fé{p' ofheRAidars Bf f or med

on the sem conductor wa an angl e, Ich the alignnment table
should rotate such that the matrix-1ike pattern is 10 ﬁ)ara_ll_el to the

r ef er encéhe semisangustasyafeniV, taug deteranning hgwomuch theypatteryis titleg, x 901,
where N is an integer Subsequently, the alignnent table 11 is

rotated a predefepsmitiednatiigliikel paftérd forfiddeohi e sbareshduatdrhwaferf W mat i on
of the sem conductor wafer Wstored in the controller, to be perpendicul ar

to the sem conduct or fer 15  That is,, .the alignnent table 11 is

ot at ed enrsaaeabmiaEicing trovioh AR i hieds sFSSEERT Dhio WRIRE 4REPT «. 1 i ke
pattern of the sem conductor wafer Wcoincides with the blade receiving
groove 2beam ishierachated tbahltdhé Bemiconductomrafer Whinte iesichrseraicendudidr i s
noved in the X-axis direction to photograph dowel holes 22 fixedly

posi ti ong)gc%gé)oth sides of the alignnment 20 table 11 and a sem conduct or

package posityoned around the edge of the sem conductor wafer Wadjacent to

the dowel holes 22, thus detecting the positions thereof.
If the titled angle with respect to a reference coordinate system of the

matrix-like pattern formed on the semiconductor wafer W is ta, an angle, at
which the alignment table should rotate such that the matrix-like pattern is

10  parallel to the reference coordinate system, § = (N x 90°) — +a or 3 = (90° - +a)
+ (N x 90°), where N is an integer.

Subsequently, the alignment table 11 is rotated a predetermined angle
in the © direction, based on the information of the semiconductor wafer W
stored in the controller, to be perpendicular to the semiconductor wafer W.

15 That is, the alignment table 11 is rotated a predetermined angle in the 6
direction such that the matrix-like pattern of the semiconductor wafer W
coincides with the blade receiving groove 21 of the chuck table 19.

Then, the vision camera 18 is moved in the X-axis direction to
photograph dowel holes 22 fixedly positioned on both sides of the alignment

20 table 11 and a semiconductor package positioned around the edge of the
semiconductor wafer W adjacent to the dowel holes 22, thus detecting the

positions thereof.
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For exanple, the vision canera 18 is horizontally noved in the X-axis
direction to detect the central position of the dowel hole 22 and the
central position of a certain sem conductor package on the sem conduct or
waf er W adj acent thereto. 5Here, the sem conductor package represents a
reference sem conduct or package whose position is to be detected based on
the information of the sem conductor wafer Wstored in the controller.

The process of F‘éﬁté%(a%cfﬂénﬂ\et Vi@lo?toéérhb%ﬂgflstﬂb‘?lzgﬁm&l rﬁ&l’éd FiRN-dbat of
t he reference seniconductor package nay be performed at | east once and, if

a 10 nore accurate position detectiogn v isr t he proc may be
per f or rredj'm'%’é.toﬁﬁgtﬁﬁt the |°ﬁ§trahPP§Ht'°BH§{§’§rQBWPﬁg’Oi%ggd%%I hg 88 i on one
side and the reference sen conductor package adjacent thereto, the vision

canmer a 1§osrionhof iaz esitaih! serfoddudtor fackagsi ¢n dhe aimieond ucton oladgr wph t he
dowel hole 22 on the other side and the reference sem conductor package

15adj acent,. thertgrh As such, when the central positions of the
dowel hoI erﬁtﬁh sides and those of the reference sem conduct or
packages are detected, a difference between the detected relative position
and a5t arget rdlaxej vethposisemiconduatad cpackade anepresestsa posirefarance
correction value of the sem conductor wafer Wcan be 20cal cul at ed.

Ther ef of SerdiBnARAG! PdcRhob "RhoSEOPBIIER! BUKG! B8 BefeRidd UdseD B! iR Pased

on the cen position o uc or package and that o

information of the semiconductor wafer W stored in the controller.

The process of determining the position of the dowel hole 22 and that of

the reference semiconductor package may be performed at least once and, if a
10 more accurate position detection value is required, the process may be

performed twice. At this time, after photographing the dowel hole 22 on one

side and the reference semiconductor package adjacent thereto, the vision

camera 18 may horizontally move in the X-axis direction to photograph the

dowel hole 22 on the other side and the reference semiconductor package
15  adjacent thereto.

As such, when the central positions of the dowel holes 22 on both sides
and those of the reference semiconductor packages are detected, a difference
between the detected relative position and a target relative position is calculated,
and thus a position correction value of the semiconductor wafer W can be

20 calculated.
Therefore, the controller (not shown) calculates a correction value

based on the central position of the semiconductor package and that of the

13



dowel hole 22 and noves the alignnment table 11 in the T direction and/or in
the X-axis direction and/or in the Y-axis direction, thereby correcting the
position of the sem conductor wafer Wto coincide with the information on
the position relationship between the dowel hole 22 and the reference

sem conduct or 5package, stored in the controller As such, the
position of the sem conductor wafer Wcan be corrected once or tw ce based

on the PRI Pl 2D UndBrhb08s B SRR tablRe 1¥ i o Givdtion RdWIrtiA thespect
to the dowel holes 22 whose positions are fixed, and thus it is possible to

accurately correct, the posjition, of the sem ¢conductor fer Wwhj.l e
o 2 X ageidiciph andet ndhpor-ax@ tracton; Hetebe RoBPORHLihe BAVLORS! et c.

Meanwhi l e, prior to performng the nethod for aligning the position of the

sen condiyké ®eniebrdudtor wafbe Vilhiov eoineideewitht the inferseation oMethel positisrovi des a
met hod for aligning the position of a sem conductor wafer Wwi th respect to

2 to o demgprguPr Bfgaryate e e ROk el 8 Ererthed, G 8k her
enbodi ment of the present invention will be described bel ow. Here, when the

sen céondypeackagevedteredinitbe gbatrelieron t he al i gnnment table 11 from the | oadi ng
unit 10 by the transfer robot 12, the vision canera 18 noves 20 in the

5 i i oL B I e SRR W B hrsbo e P
once or twice based on the position information detected by the vision camera
18 with respect to the dowel holes 22 whose positions are fixed, and thus it is
possible to accurately correct the position of the semiconductor wafer W while

10  minimizing the effect of errors due to vibration of the apparatus, etc.

Meanwhile, prior to performing the method for aligning the position of
the semiconductor wafer W in the above manner, the present invention provides
a method for aligning the position of a semiconductor wafer W with respect to
reference marks F, to F4 of the semiconductor wafer W.

15 Referring to FIGS. 2 to 9, a method for aligning a semiconductor wafer
according to another embodiment of the present invention will be described
below.

Here, when the semiconductor wafer W is placed on the alignment table
11 from the loading unit 10 by the transfer robot 12, the vision camera 18 moves

20 in the X-axis direction over the alignment table to photograph a notch N (see

FIG. 2) and reference marks Fq to F4 (see FIG. 2), formed on the edge of the

semiconductor wafer W, in a predetermine order, thus determining the position

14



sem conductor wafer W in a predeterm ne order, thus determ ning the
position of the sem conductor wafer Won the alignnment table 11. Then,
based on the determ ned position, the position of the sem conductor wafer W
is corrected to a predeterm ned reference position such that the

sem conductor wafer Wis placed on an accurate position of the strip picker
14 to be picked up by the strip 5picker 14. First, the sem conductor

has a ci ro?‘!ifrseﬁhmuﬁ‘ﬁ% Waer W e éliq}ﬂfagﬁtt%bfé)ﬁ‘ﬁav?hé( T 194800 g'rr\écve

outer circunference as a reference poin € sem conduct or wa

Moreover, a plurality of reference marks F1 to F4 are fornmed in 10
pr edet er [etiEniped Pposiieg. Hearesitien pf tecsamispnddctar walsrdd is comestadktot@r | i ne
passi ng through the notch N of the sem conductor wafer W

| nf or mat igpedéterliteddrsfepsls®s posRidht Bacte aRbethef séronaltopndariow waf er W
to the respective reference marks F1 to F4 in the X-axis direction and in

t he Y-axi direction is pre-stored,in.the. controqller .(not sho . ,15As
o+ riacad & apiticularR EsTeRuT e P Ricker b e pickeH ug B tRE st orment
table 11, the vision canera 18 noves in the X-axis direction and

phot ogr ajplickerid. sem conduct or wafer Wfromthe top of the center of the
sem conduct or wafer Wto detect the cutting |line of the sem conductor wafer

Wfornmed in a [ el.el [ W, | s
{11 ted, 20 Thet Tebabe TR EoRd AP Btn o R Shol o riah KRR, 2l °\
stored in the controller, the alignnent table 11 is rotated a predeterm ned
angl e i n N gengawely Jermed udie tvder cifeursfareneg) asi aerefgrenpe paint ebMiRict or

wafer Wcoincides with
semiconductor wafer W.

Moreover, a plurality of reference marks F; to F4; are formed in

10  predetermined positions spaced a predetermined distance from a centerline
passing through the notch N of the semiconductor wafer W.

Information on the distances from the center of the semiconductor wafer
W to the respective reference marks Fq to F4 in the X-axis direction and in the Y-
axis direction is pre-stored in the controller (not shown).

15 As shown in FIG. 2, when the semiconductor wafer W is placed on the
alignment table 11, the vision camera 18 moves in the X-axis direction and
photographs the semiconductor wafer W from the top of the center of the
semiconductor wafer W to detect the cutting line of the semiconductor wafer W
formed in a matrix shape, thereby determine how much the pattern is tilted.

20 Then, based on the information of the semiconductor wafer W stored in
the controller, the alignment table 11 is rotated a predetermined angle in the 6

direction such that the cutting line of the semiconductor wafer W coincides with

15



t he bl ade receiving groove 21 of the chuck table 19 (see FIG 1).
Subsequently, the vision canera 18 noves in the X-axis direction to be
positioned at the top of the edge of one side of the senm conductor wafer W
(90 in a clockwi se direction in the figure). In this state, the vision
canera 18 5 rotates by 90 in one direction to detect the notch N fornmed in
the edge of one side of the sem conductor wafer W When the notch N

|5 Posi tiRgBARIrcbBRINLBT 2 SR hBERTAETEI@ed FigS1houn In FIG 3, the

alignnment table 11 rota a predetermned angle in the clockw se

direction, as shown in FIG 4, to adjust the position of the 10
sem conduct or WAPERAYERY)E the Migiocamess 18 dney E‘etthﬁBPﬁ‘I@xlsld'&?fa'oﬂ torhe

reference mark F3 are present in a photographing area of the vision canmera

18. Thenpokitionkt it e &sHTBf thelddgeof 08 gifesoftthe dentisbndwiier wafee WHOB8° F1 to
detect the position coordinates of the first reference mark F1. Next, as

h in.FIG ,5, th i sj.on . 18 J -axis 15 di j on,
Shot ogr alhe ClRERS Ateatiah dfi e Aoweys I Tt el Be; Hstogo Spiebs 18 "
information on the third reference mark F3, and returns to the initial

posi t § onrotates by 96@iire pneidieetiphdo detecirthe arotcka NL® rimexdi indhe adge ofovres i n t he
X-axis direction, it is possible to determ ne how nuch the sem conductor
[

waf er ng tgg siehﬂ{r%dg&r‘lg?gre‘néperrlw_ne based on the position information on

the first an erence narks F1 and F3. In addition, to

further increase the accuracy, the above sequence ma% be repeated such that
t he sem conduct¥remiiieenotehcli is rasitiongid: at theebeltam«afithaevision camera 18

as shown in FIG. 3, the alignment table 11 rotates a predetermined angle in the
clockwise direction, as shown in FIG. 4, to adjust the position of the
10  semiconductor wafer W such that a first reference mark F; and a third reference
mark F3; are present in a photographing area of the vision camera 18. Then,
the vision camera 18 photographs the first reference mark Fy to detect the
position coordinates of the first reference mark F4.
Next, as shown in FIG. 5, the vision camera 18 moves in the X-axis
15 direction, photographs the third reference mark F; to determine the position
information on the third reference mark F3, and returns to the initial position.
Here, since the vision camera 18 horizontally moves in the X-axis
direction, it is possible to determine how much the semiconductor wafer W
deviates from the centerline based on the position information on the first and
20 third reference marks F1 and Fs.
In addition, to further increase the accuracy, the above sequence may

be repeated such that the semiconductor wafer W coincides with the centerline.
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That is, after a process of rotating the alignnment table 11 a predeterm ned
angl e corresponding to the val ue obtained by the vision canera 18 noving in
the X-axis direction and photographing the first and third reference marks
F1 and F3, that is, corresponding to the degree that the sem conductor 5
waf er Wdeviates fromthe centerline, and obtaining the position
information on the first and third reference marks F1 and F3 by
phot ogr aphi ng i epea Ya P S £ ha o t Rir
reference mar k;mfgrl %hdgﬁ%l aar esgjz)cgigtgfgrﬁegﬁgﬁﬁé]h{ehéégﬁltd(erfrrﬁﬁewgehpoﬁ oW ng

process may be performed. As such, when the positions of the first and
third rePegdaieeningdi@ngte coregpending tadhe vakie phtaingd Ry heoMisiommeamerss, are
not symetrical to each other with respect to the centerline or in order to

further HBGHEARE if e XCHUSE Af¥ctidrt ahd pREfsYraping hé kit \WndhtRird iréfepénceamer a 18
to detect the position of the first reference mark F1, allow the alignnment

table 11 to, be rot d,a, predeterm ned angl e such that, the third reference
rark F3. TS R e, Uit iheccrEsaRaneines o D dpgTey Ml tap rEmienBsudes o
canera 18 to detect the position of the third reference mark F3 by

phot ogr aplafergW deviates frév therdentertide atwad ebtaihiag théeosdointinformatibntdre fi r st
and third reference marks F1 and F3 are detected, the controller (not

vat o1 w B % o MR cfRres” Bytn AR 25 PRb i ha 1 FeREALERLE T cnce

marks F1 and F3 and the pre-stored information regardi n'?dt he di stance
bet ween prgofmed sughdhatithedirsteang thirderefereree marka d RO danoateneosiionast poi nt
Ow. Then, as shown in FIG 6, the alignnent table 11 rotates 1800

in a COUBhQﬁﬁ'c@ﬁt?cf)‘ftir% tHb rf&miﬁgggé%gst,hgy belferddiied. ref erence mark F3 is

present in the p ographing a the  vision canera 18, thus

phot ogr aphi ng a second position of the thiyd reference_nmark F3.
5Subsequent | y, AgsSUdfb W e the @ositions of {'ﬁps irsh apdntbirg referepee dnalksi i i n

10 and F3, detected by the vision camera 18, are not symmetrical to each other
with respect to the centerline or in order to further increase the accuracy, it is
possible to allow the vision camera 18 to detect the position of the first
reference mark F4, allow the alignment table 11 to be rotated a predetermined
angle such that the third reference mark F3 is positioned on the centerline, and

15 then allow the vision camera 18 to detect the position of the third reference
mark F3 by photographing.

As mentioned above, when the positions of the first and third reference
marks F; and F3 are detected, the controller (not shown) detects a first position
of a center point Oy of the semiconductor wafer W based on the detected

20 positions of the first and third reference marks F; and F3 and the pre-stored
information regarding the distance between the first and third reference marks

F1 and F3; and the center point Ow.
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the Y-axis direction to photograph the first reference mark F1, thus
detecting a second position of the first reference mark F1. Her e,
second position coordinates of the center point Ow of the sem conductor
wafer Ware determ ned by the detected second position 10coordi nates of the
first and third reference marks F1 and F3. As such, when the first
and second positions of the center point Ow of the sem conductor wafer W

are determ nedTHek | ibil.e e - hik 1k O bi; center
Or of the ali gr;l-rrr\‘eehf at%agﬁ(z\ﬁg?hbgg déil¥ errag%@@eﬁg?%lgnﬂt ﬁge)ta??% grtsear%gr?second

positions of the center point O 15If the center point Ow of the
sem cond$eubtergiackyisgy disegiongsuchvihal thadhjsd seference mankers it RieseRt enter o

of the alignnent table 11, the position of the center point Ov is not

changed eN&mphobsytaphingearehi cMABNfisibAatndrd 1®ttALS PhblsyrabMged seésndhown in
FIG 7, if the center point Ow of the sem conductor wafer Wdoes not

coi ncide wth ':)cgz g?ﬁlﬁilqn of the rotation center 0-i- of the alignment 20
tabl e 11,p°[sﬁ'é’n he; B etanee Bat r3-point Ow i s changed when the alignnent
table 11 rotates 180. Therefore, when the position of the center point Ow
of the sem colbsequemtdy,@s shovn kel 7, ithe visigosanbtae18 onaletseagainén t he
position of the rotation center OT of the alignnment table 11 I n

centor OF o ohs ARCUAEIPLE0R R P eiorRRcB Rl GF Ble MREARHR Ne

first and
second position of the first reference mark F4.

Here, second position coordinates of the center point Ow of the
semiconductor wafer W are determined by the detected second position

10  coordinates of the first and third reference marks F1 and F3.

As such, when the first and second positions of the center point Oy of
the semiconductor wafer W are determined, it is possible to detect the position
of a rotation center O+ of the alignment table 11 by a difference between the first
and second positions of the center point Ow.

15 If the center point Oy of the semiconductor wafer W coincides with the
position of the rotation center Ot of the alignment table 11, the position of the
center point Oy is not changed even though the alignment table 11 rotates 180°.
However, as shown in FIG. 7, if the center point Ow of the semiconductor wafer
W does not coincide with the position of the rotation center Oy of the alignment

20 table 11, the position of the center point Oy is changed when the alignment
table 11 rotates 180°.

Therefore, when the position of the center point Ow of the
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5 second positions of the first and third reference marks F1 and F3.
However, it is possible to determ ne the position of the rotation center OT
of the alignnent table 11 by determining either the position of the first
reference mark F1 or that of the third reference mark F3. In the

determ nation of the position of the rotation center OT of the 10
alignnent table 11, it is possible to determ ne how nuch the center point

Ow of th%eﬁﬁﬁ%@dﬂﬂ&&%?ﬁ{"\ﬁfigrmWﬁYt'J%itpﬁo%glgﬂ&% HBRrhM @t PoSifiOh oF td of the

alignnent ta I's obtaine vance using a Jig or a dumy
sem conduct or wafer and then stored in the controller. However, since the
al i gnmentrotaiipneenter;Qr atthealicoment talediled by a 15notor, for exanple, the

rotation center may slightly vary during use. Therefore, the

above- descri bedn s @astSodinefe te imdrahsd tHhgcdiRaty, ithé poebitibRof tied edtation cent er
Or of the alignment table 11 by placing the sem conductor wafer Won the

Fer O enc <R P drne) et Dol PIRGA o iure Sk FEIRN#d abi e 11

201800, and detecting second positions of the first and third reference
mar ks 5F1 seodn@dositiomsraf thedirstoard thitshrefbrdnee markshBwand iFsFl Hovégves, ipai r  of
dowel holes 22 are fixedly provided on both sides of the alignnent table

11 t | 1, j s . j : it wh
the st ri ¥ BoRREIS I8, uBeR e Ine Bob finf oratk #5aubA Ade oy ohfie BABHIERY, 700
table 11. A pair of position determ ning pins (not shown) projecti n(f:;

downwar d table Flobyrdeterminipgreithendke gpsition of the first reference mark F; or tha
of the third reference mark F3.

In the determination of the position of the rotation center Ot of the

10  alignment table 11, it is possible to determine how much the center point Ow of
the semiconductor wafer W deviates from the rotation center Oy of the
alignment table 11 which is obtained in advance using a jig or a dummy
semiconductor wafer and then stored in the controller.

However, since the alignment table 11 is mechanically rotated by a

15 motor, for example, the rotation center may slightly vary during use.

Therefore, the above-described process of determining the position of
the rotation center Ot of the alignment table 11 by placing the semiconductor
wafer W on the alignment table 11, detecting first positions of the first and third
reference marks F4 and F3; by photographing, rotating the alignment table 11

20 180° and detecting second positions of the first and third reference marks F;
and F3 is more accurate.

Meanwhile, as shown in FIG. 8, a pair of dowel holes 22 are fixedly
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5the strip picker 14 to be inserted into each dowel hole 22.

Therefore, when the strip picker 14 picks up the sem conductor wafer Won
the alignnment table 11, the position determning pins of the strip picker
14 are inserted into the dowel holes 22 such that the strip picker 14 picks
up the sem conductor wafer Win a constant position. Therefore, if the
center point 10 Ow of the sem conductor wafer Wcoincides with the center
position ; ; i ] i ckup
posi ti 0n,p¢§ﬂ§@§{3ﬁ Q&Sfj%é%% @J‘ %?H&%’I’ﬂgbt ﬁapbl? tﬂgqgg@nmgglfqhﬁ%ttné:ﬁ \(/:va ef‘{ \t/(\?f rom an
accurate position. As nentioned above, when the position of the
center pdenguidaddp amacsdiate pogitionowhenrtae sitip picker dd vacuun-suskp i bl e to
determ ne the deviation of 15 the center point Ow of the sem conductor

waf er W fseaiitdhudtor avafen Wemethel afgniBat abb@nMant pakhi bt padior hus it
is possible to calculate a substantial rotation of the sem conductor wafer
W accor di tqg the rotation of the alignpnent table 11. .Therefore,
s shown deterRaindgping kROt ) preje g e B folinas 0 BoGRER ol on

val ue based on the second position of the center point Ow of the 20

sem cenddieé¢ stripipitker Y4 tobe inseriezasinto eacrpflowbkehalet22.i on center OT of the
alignnent table 11, rotates the alignnment table 11 a predeterm ned angl e,

Vaxis i ect n5rea PR e SRbioker B AR CoTh SeRICHECRR IR Y i or”

Wcoincides with the center position between the dowel holes 22, thus
correct i o thealigogiant tablefl 11 the pesilivvdeigcminingwrins-ofithe istiepicker14 afext i on
angle of the alignnment table 11 is determned by 5 reflecting the val ue

that the;dddrtlq #fid bl HS'\{yéItehéfe%!‘Q?i éﬂ%fhk%\dflth%ggtgﬁgpi'tbﬁé@tﬁ biek®aupPssent in

t he phot ographing area o e vision canera e value that the
sem conduct or wafer Wdeviates fromthe centerline when the vision canera
18 novi n§eMcenicierawaterdV ke 8 sty RRfhs therefarest thacanter BONET er ence
marks F1 and F3, based on the deviation between the rotation center

10  Ow of the semiconductor wafer W coincides with the center position between

the dowel holes 22, i.e., the center of the wafer pickup position, the strip picker

14 can pick up the semiconductor wafer W from an accurate position.
As mentioned above, when the position of the center point Ow of the
semiconductor wafer W is detected, it is possible to determine the deviation of
15  the center point Oy of the semiconductor wafer W from the rotation center Or of
the alignment table 11, and thus it is possible to calculate a substantial rotation
of the semiconductor wafer W according to the rotation of the alignment table 11.
Therefore, as shown in FIG. 9, the controller (not shown) calculates a
correction value based on the second position of the center point Oy of the
20 semiconductor wafer W and the position of the rotation center Or of the
alignment table 11, rotates the alignment table 11 a predetermined angle, and

then moves the alignment table 11 in the X-axis direction and/or in the Y-axis
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10 Or of the alignnment table 11 and the center point Ow of the

sem conduct or waf er As such, according to the present invention,
even though the reference marks F1 and F3 on the sem conductor wafer W
deviate fromthe centerline passing through the notch N, the vision canera
18 can determne the positions 15 of the reference marks F1 to F4 while
nmoving in one direction (i.e., in the X-axis direction). As aresult, it is
possi bl e i | td f ; i :

Bom conddipefi Sheh Biarahe BRfSr i Oy ditfe SERES RIS WEkr M dolipides 1
alignnent table 11 based on the positions of the reference marks Fl1 to Fa,
t her eby Adtbihgicenierdmsition beiweendhg slowel Halass 22, {aus epireehinLtedrosiigner w
20 Therefore, the sem conductor wafer Wcan be accurately transferred to

t he next opfRCE&SHicoadae®r Wahér wnd subjected to the next process, and thus it
is possible to mnimze the occurrence of defects. Meanwhi | e, as

o asent | nvent FISRe ol iU rendlo ot B EBIREBTt PERL odidriigs By

sem conductor wafer Wby detecting the position of each reference mark with

respest reflddiagtheivahedhat the fivat and Wird refgrenice markisdhy dndBsreotatelid tapabl e
of nmoving in the X- and Y-axis directions and by using the detection

canor & 1819974 0 i AeRiorhPotseRStingr BaBCHInk R, T4 And fhe Jfethat °"

sem conductor wafer W i.e., the central area of the sem conductor wafer W
t hus neathe isegicordudtor iwafed afr devisted dremnthe icenterlire paberrther yisiald on t he
sem conductor wafer W Then, the alignnent table 11 is rotated a

predet et ghiila 218! folig! fif the IKIBES | difechBR CohOBghAhsTRRS ST Milke! At | on
to be perpendicular tothe sem conductor wafer Next, the vision
canera 18 noves to the top of the sem conductor wafer Wand horizontally

moves i nrefREence masksyt nand Fpi paged anstheAdeuation betmeendiie: ofloneeier ot

| east two reference nmarks anong a plurality of reference marks. For

exanph e, Ghef thé slighmeatRible 18 amavBe cehes!pointrO lvf the s&intcotiduetsrivafeand/ or
in the Y-axis direction, photographs a first reference mark F1 to detect

t he posit{jon coordi nates thereof, and photographs a third reference mark F3
to detect'"the position coordinates thereof.

As such, according to the present invention, even though the reference
marks F; and F3; on the semiconductor wafer W deviate from the centerline
passing through the notch N, the vision camera 18 can determine the positions

15  of the reference marks F4 to F4, while moving in one direction (i.e., in the X-axis
direction). As a result, it is possible to determine the position of the center
point Ow of the semiconductor wafer W and the position of the rotation center
Or of the alignment table 11 based on the positions of the reference marks F1 to
F4, thereby accurately correcting the position of the semiconductor wafer W.

20 Therefore, the semiconductor wafer W can be accurately transferred to
the next processing position and subjected to the next process, and thus it is

possible to minimize the occurrence of defects.
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20As such, when the positions of the first and third reference marks F1 and
F3 are detected, the controller (not shown) detects the position of the
center point Ow of the sem conductor wafer Wbased on the detected
positions of the first and third reference marks F1 and F3 and the
pre-stored information regarding the di stance between the first and third
reference marks F1 and F3 and the center point Own. Then, a position
correction val he ] c LS a bas on the
position infor %%\A{qﬁ'% ?ﬁgbﬁgﬁ%re%géem rE(';sf &%h@éﬁ%gﬂ{i %@Igﬁdﬁtﬁi rd
reference marks F1 and F3, and then the alignment table '11 is horizontally
or rot at semjconsliuséor wafes Wothepraseqt imenbiosi Rrovideoa netbod dar seraciithr waf er
W As such, the accurately aligned sem conductor wafer Wcan be 10

accur at elye tgARRIELF o sbMi¢diRIuRear warCPs YynBeRRREhyi e postionufesadtl to the
next process, and thus it Is possible to mnimze the occurrence of

def ects. VWil e the above-descri bed odi nentg, are dj,rected to the
net hod fé‘?feé‘f"i'c(‘?nmﬁjl(t‘ﬂ'éh JERPRGNnRu eoﬁeq)éch}deqr%?qrnwgfg @II Hﬁl'ﬂgatheoﬂ'séfﬂbar at us
for cutting the sem conductor wafer Winto each sem conduct or package, the
met hod f eamdraals gapatde tofienswdng Go ok 06- aindvfaxis Wirectiomsdamd) by astinige thee esent

i nvention can be applied in the sane or simlar manner to any wafer

treat ment [ handl es various types of wafers, besides the
sem condggf%&%\ﬂa%@?mép%w ati on apparat us.

For this purpose, as shown in FIG. 12, the vision camera 18 first moves

to photograph a predetermined area of the semiconductor wafer W, i.e., the
central area of the semiconductor wafer W, thus measuring the tilting degree of
10 a matrix-like pattern formed on the semiconductor wafer W. Then, the
alignment table 11 is rotated a predetermined angle in the 6 direction based on
the measurement information to be perpendicular to the semiconductor wafer W.

Next, the vision camera 18 moves to the top of the semiconductor wafer

W and horizontally moves in the X- and Y-axis directions to detect the positions
15  of at least two reference marks among a plurality of reference marks.

For example, the vision camera 18 moves freely in the X-axis direction
and/or in the Y-axis direction, photographs a first reference mark F1 to detect
the position coordinates thereof, and photographs a third reference mark F3 to
detect the position coordinates thereof.

20 As such, when the positions of the first and third reference marks F;
and F3 are detected, the controller (not shown) detects the position of the center

point Ow of the semiconductor wafer W based on the detected positions of the
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Moreover, it will be apparent that, when the alignnment nethod 20 accordi ng
to the present invention is inplenmented using a jig having a shape
corresponding to the sem conductor wafer, it belongs to the technical scope
of the present invention. Such a jig may have a size corresponding to that
of the sem conductor wafer and may include a matrix-like pattern, a
reference mark, and/or a notch. The jig is nothing but a kind of dummy

sem condyediobniaiifiy réfefende 'rﬁar‘?ﬁvF?U nd OF§ PRIE 1R preCloted GidiBrtafiort © Whi ch
the present invention pertains that the jig 1s the same as the

sem conductor wafer or an equivalent 5 thereof and is w dely_used.

As descr ir8grdinghihe diskanca:batwearthefirgranc think referancsniasisoF 1 aadeFs
according to the present invention has the follow ng advant ages:

First, signeehtkentdrgiont Ofera can easily detect the position of the
reference mark forned the wafer, even through the corresponding wafer is a
10 new even on new type. of wafer such as waf er - | evel . pack ~; 0N Whi ch
the reference K (?e\ﬂ%éﬁpg PPEREHIN Valif é’rf?tihﬁes%m'(i%g“ﬁﬁe‘P’?%?ﬁW posi ti on
in which the wafer is placed can be accurately determ ned. Therefore, the
posi t 5on cafculdted waked orathelpositioruinédrelatioal ofghe defeyence macks sgch be thosi ti on
of the wafer based on the determ ned position in which the wafer is placed;

and 15 Secqn r i i t t it hsess ref erence
poi ni_sudfetadnd, W, TiteRlnc aRs 13" AfKE o) o 3A8h th8 aiBhrie (abIE°H)L i O
sem conduct or package on the wafer is photographed by the vision canera
once or tharigentally dexrerretatably pooved.onthtisr redteciingy dhge rRAsitione ®hf e and

the position of the wafer can be corrected and aligned based on the
posi t1 on semiconductor wafer W.

As such, the accurately aligned semiconductor wafer W can be
10  accurately transferred to the next processing position and subjected to the next
process, and thus it is possible to minimize the occurrence of defects.

While the above-described embodiments are directed to the method for
aligning the semiconductor wafer W in the singulation apparatus for cutting the
semiconductor wafer W into each semiconductor package, the method for

15  aligning the semiconductor wafer W according to the present invention can be
applied in the same or similar manner to any wafer treatment apparatus that
handles various types of wafers, besides the semiconductor wafer singulation
apparatus.

Moreover, it will be apparent that, when the alignment method

20 according to the present invention is implemented using a jig having a shape
corresponding to the semiconductor wafer, it belongs to the technical scope of

the present invention. Such a jig may have a size corresponding to that of the
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20 correction value with the m ni mum nunber of tines of photographing.
Therefore, it is possible to mnimze the occurrence of errors on the
measur enent val ue by the vision canera due to vibration of the apparatus,
etc. and obtain an accurate neasurenent value, thus accurately aligning
the position of the wafer. As above, preferred enbodi nents of the
present invention have been described and illustrated, however, the present

| nvent i Oréehlﬁcl;cﬂﬂfu torvaRe déﬂ\gpﬁ/toi:ncﬁ.ldea‘% hﬁﬁt’rixilfkesﬁ‘éﬂﬂrﬁ, BecpiteRES sy, t hat

vari ous no I catlons an Ions o e present 1 nvention can be nade
thereto by those skilled in_the art wthout departing fromthe spirit and
the tech@d@r &Aeid. of Thenli | BEEIRY baY anking f Luraay | sesticeduHar Wafinded

claims. 10 What is clainmed is: 1. A nethod for aligning a sem conductor

waf er, tR@dnrtiBogbhenPtbSihdge skilled in théaart baghitth the Presshtdinceationaf er on
an alignnment table; (b) allowing a vision canera to photograph a certain

area on tpré(r_:"tains that the jig is the same as the semiconductor wafer or an equivalent

5 thereof and is widely used.
As described above, the method for aligning the semiconductor wafer
according to the present invention has the following advantages:
First, since the vision camera can easily detect the position of the
reference mark formed the wafer, even through the corresponding wafer is a
10  new even on a new type of wafer such as a wafer-level package, on which the
reference mark deviates from the centerline of the wafer, the position in which
the wafer is placed can be accurately determined. Therefore, the position of
the wafer can be accurately aligned by correcting the position of the wafer
based on the determined position in which the wafer is placed; and
15 Second, the relationship between the position of the fixed reference
point such as a dowel hole and the position of the center point of the
semiconductor package on the wafer is photographed by the vision camera
once or twice to determine a position correction value of the wafer, and the
position of the wafer can be corrected and aligned based on the position
20 correction value with the minimum number of times of photographing.
Therefore, it is possible to minimize the occurrence of errors on the

measurement value by the vision camera due to vibration of the apparatus, etc.
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5 sem conductor wafer and detect a tilted angle a of a matrix-|like pattern,
formed on the sem conductor wafer, with respect to a reference coordi nate
system by a relative novenent between the vision canmera and the alignnent
tabl e; (c) allowing the alignment table to rotate a predeterm ned
angl e based on the neasured tilted angle; 10(d) allow ng the vision canera
and the alignnent table to nove relatively to each other such that a

ref erenc oi o f [ h | SRRy RS ovi ded,
and a pr%c?gt gﬁﬁ"ﬂegﬁg%?%‘?gtoég rﬁﬁée&srgme\(@@n%g%’o?h%af er ar %%%@é@ﬁp g{rgthe
sanme time in a field of view (FOV) of the vision canera, and allow ng the
vi si on c@esitieonaf taemweafer. positi on i nformati on 15 between the reference point
and the predeterm ned point on the sem conductor wafer; (e)

cal culating a pRshboW) mefdrfsd effbodithERtsObf tHeepRRBhE AVdnEbAMalRf Bserpased on
t he detected position information; and (f) correcting the

osition of the sem.condyctor wafer by horizontal]y .or rqf af abl y nmovin
Phe &l | oSsRIbEAENg I ESE hoNevEn i pikesrt Joetoh Sk dedtath eidione. -
2. The nethod of claim1l1l, wherein step (d) is performed with respect to at

| east 5t woather,ris shbultethee uadersstood that, variousetiodificatipns ahe varidtisnsvof the espect
to the sem conductor wafer, and the predeterm ned point on the

sem condygl ol Wal&htiort SHPEBE! Hildé tiereto by those skilled in the art without

departing from the spirit and the technical scope of the present invention as

defined by the appended claims.

10

25



3. The method of claim1l1, wherein in step (d), the vision canera noves wth
respect to the alignnent table, the alignnent table noves with respect to
the vision canera, or both of them nove relatively to each other. 104. The
nmet hod of any one of clains 1 to 3, further conprising: bet ween
step (c) and step (d), if the vision canera can nove only in one axis
(e.g., X-axis or Y-axis) direction and if the novenent distance of the

al i gnnent t abl %gt$§g!m§is§xi s (Y-axis or X-axis) direction is |ess than

hal f the di anet onduct or wafer, 15allow ng the alignnent
table to rotate a predeterm ned angl e such that at |east two reference
mar ks, fornmed oh A methadior alignipgs semicondugios wafers &g methed eeHPESINEphi ng
area of the vision canera; allowing the vision canera to detect a

first position (a? pRRIY @kehlicortfuctcragifet v efrﬁélgjrﬁﬁ@rﬂ_ta@lék& respectively;
20al l ow ng the alignnent table to rotate a predeterm ned angl e;

allowing the vision canmera tq detect a second position of any one pof the at
| east two ref er(gkcagloﬁﬁ?@s‘? vision camerq\’&pcalpé}pg%ﬁh %8§F?|”oﬁf%%r%éﬁ?on
val ue of the sem conductor wafer based on the detected position information

on t hé r efemnieanductar wafemaricdhdeteetraditteduarigle anaff @ mateirdike pattern, formedr ect i ng
the position of the sem conductor wafer by horizontally or 5rotatably

Moving th, fld SEHRBhdbEBE fiald> RitnFashb& 6 FitbAINRE dRRRdihh R syiRehas) 4O

relative movement between the vision camera and the alignment table;
(c) allowing the alignment table to rotate a predetermined angle based
on the measured tilted angle;

10 (d) allowing the vision camera and the alignment table to move
relatively to each other such that a reference point, formed on a base on which
the alignment table is provided, and a predetermined point on the
semiconductor wafer are present at the same time in a field of view (FOV) of the
vision camera, and allowing the vision camera to detect position information

15  between the reference point and the predetermined point on the semiconductor
wafer;

(e) calculating a position correction value of the semiconductor wafer
based on the detected position information; and
(f) correcting the position of the semiconductor wafer by horizontally or
20 rotatably moving the alignment table based on the calculated position correction

value.
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value. 5. The nmethod of claim4, wherein the predeterm ned angle is 180 or
90. 10 6. The nethod of any one of clainms 1 to 3, further
conprising, after step (c), allowing the vision canera to be positioned on
an outer circunference of the sem conductor wafer in one axis (X-axis or
Y-axis) direction by a relative novenent between the vision canera and the
alignnent table, allowing the 15 sem conductor wafer to rotate by 90, and

al | owi ng the V?S'Tﬂﬁ rﬁé’fﬂgﬁaoftc?ljg}eﬁ) ,‘f\%e i Lt ()95 rﬁ‘é&oﬂﬂﬁé r\‘/ﬁﬂ%ﬂ%@%g% to

ci rcunference Of e Senm con wafer. claim4,
further conprising, after step (c), allowing the vision canera to be

posi t i onatileast &wo qairsrofgeferante pemis formed onseppesitedsides withorasaeetta n one
axis (X-axis or Y-axis) direction by a relative novenent between the vision

caner a aggd LBmiAHARB WalctPhRd Rk SedBEerhiiSed PHIROHKIWEE YentiBd®dudter rot at e
n al‘aan [?n

by 90, a ow ng the vision canera to detect a notch forned on the
outer circunference of the sem conductor wafer. 8. The nethod of any one of
cl ai s 1Wadergrespgctively. conprising: between step (c) and step (d),

5
3. The method of claim 1, wherein in step (d), the vision camera moves
with respect to the alignment table, the alignment table moves with respect to

the vision camera, or both of them move relatively to each other.

10 4. The method of any one of claims 1 to 3, further comprising:
between step (c) and step (d), if the vision camera can move only in
one axis (e.g., X-axis or Y-axis) direction and if the movement distance of the
alignment table in the other axis (Y-axis or X-axis) direction is less than half the
diameter of the semiconductor wafer,
15 allowing the alignment table to rotate a predetermined angle such that
at least two reference marks, formed on the semiconductor wafer, are present in
a photographing area of the vision camera;
allowing the vision camera to detect a first position of each of the at
least two reference marks, respectively;
20 allowing the alignment table to rotate a predetermined angle;
allowing the vision camera to detect a second position of any one of the

at least two reference marks;
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5detecting position information of at |east two reference marks, fornmed on
the sem conductor wafer, by a relative novenent between the vision canera
and the alignnment table; calculating a position correction val ue
of the sem conductor wafer based on the detected position information on
the at least two reference marks 10 on the sem conductor wafer, and
correcting the position of the sem conductor wafer by horizontally or

rotatably movi pgicuiiing 'a9’b6§ﬁ'|bnt %*réct‘i&?%lﬁ‘ dfhthe® Alemibah@sttBO hdfePn

correction value. 1597 The method o any one of claims 1 to 3, wherein the
reference point is a dowel hol e . met hod of an one of cl ai s
1to 3, iﬁé?@l?ﬂth% ‘ﬂﬁtéa@@epﬁ?'ﬁgﬂ 'BB?rmat'Qﬁ PHe‘?‘@eFﬁ EWSCF@’% the 5 a
sem conduct or package, which is present 20 together with the reference

poi nt i nsehRficdriductdr whfervargd on caneral, anong a plurality of sem conductor
packages. 11. The method of claim4, wherein the reference point

is a dowel hole The t hod .of im4 erein
br edet or i ned. SATRELTS 6 SCSUIAN Bh e T iapdrpE Warel BV Bkl fhckage,
whi ch is present together

5 rotatably moving the alignment table based on the calculated position correction

value.

5. The method of claim 4, wherein the predetermined angle is 180° or
90°.
10
6. The method of any one of claims 1 to 3, further comprising, after step
(c), allowing the vision camera to be positioned on an outer circumference of
the semiconductor wafer in one axis (X-axis or Y-axis) direction by a relative
movement between the vision camera and the alignment table, allowing the
15  semiconductor wafer to rotate by 90°, and allowing the vision camera to detect a

notch formed on the outer circumference of the semiconductor wafer.

7. The method of claim 4, further comprising, after step (c), allowing the

vision camera to be positioned on an outer circumference of the semiconductor

20 wafer in one axis (X-axis or Y-axis) direction by a relative movement between
the vision camera and the alignment table, allowing the semiconductor wafer to

rotate by 90°, and allowing the vision camera to detect a notch formed on the
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5 with the reference point in the FOV of the vision caneral, anong a
plurality of sem conductor packages, 13. The nmethod of claimS8,
wherein the reference point is a dowel hole. 1014. The nethod of claim 8,
wherein the predeterm ned point on the sem conductor wafer is a

sem conduct or package, which is present together with the reference point
in the FOV of the vision caneral, anong a plurality of sem conductor

packa_ges.ou}el}lércuﬁ.lfgpé{{g)@cbg}‘tﬁé_S@Hi&mdm;i&@@g}_conduct or wafer, the method

conpri si ng: acing a sem con tor wafer on an alignnent

tabl e; (b) allowing a vision canmera to be positioned on an outer
circunference of the sem conductor wafer by a relative novenent between the
vision canmera 20 and the alignnent table, allow ng the sem conductor wafer

to rotate, andgaThewhéoltd anyorofcdamisat t@ 3drirgel cantpeisiiy: f ormed on the
outer circunference of the sem conductor wafer, (c) allow ng the

Vi si on canera gng%t he fal i(gﬁme t ta@e to nove relatively to each other such
that a referenf&WSThEEP &) AR stizp )base on which the alignnment table is
provi ded, and a predeterm ned point on the sem conductor wafer are present
at the sane ti deteaing posifiah afformatior( BOE} ledstitive feferenseanadaydormedand
allowing the vision canera to detect position information between the

ref er enceg NREYenfiBond MoPWERS! 67 TraRHvE MdVerfBnt KW EHIHE VS Q4mip €' :
and the alignment table;
calculating a position correction value of the semiconductor wafer
based on the detected position information on the at least two reference marks
10 on the semiconductor wafer; and
correcting the position of the semiconductor wafer by horizontally or
rotatably moving the alignment table based on the calculated position correction

value.

15 9. The method of any one of claims 1 to 3, wherein the reference point

is a dowel hole.

10. The method of any one of claims 1 to 3, wherein the predetermined
point on the semiconductor wafer is a semiconductor package, which is present
20 together with the reference point in the FOV of the vision cameral, among a

plurality of semiconductor packages.
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(d) calculating a position correction value of the sem conductor wafer
based on the detected position information; and 10(e) correcting the
position of the sem conductor wafer by horizontally or rotatably noving the
al i gnnment table based on the cal cul ated position correction val ue.

16. The method of claim 15, wherein step (d) is performed with respect 15
to at least two pairs of reference points, fornmed on opposite sides with

respect to theqgef&andHe of FQ’”@’f‘ﬁ‘? wii€intthe refe‘fgﬁéﬁggﬁwggf%gg&vgg hég. ¢ he

sem conduct or waf er, respect im15,
wherein in step (c), the vision canera 20 noves with respect to the
alignnent table, the alignnent table noves with respect to the vision
canmera, or both of themnove relatively to each other. 18. The nethod of

any one of claips THe hietAdd dfuslhier4, GoReYeirs it predetermirieet pBRR o &ie (b) and
step (c), if the vision camera can nove only in one axis (e.g., X-axis or

Y-axis) direction,and if the novenent distapce of,the alignnent table in
the o he SeAIFRNAURION Wales, 548 SERUIFORIYGIRE PgRkAge. | WRISTY [SapreRsft logrIner

di aneter of the sem conductor wafer, allowing the alignment table to
rotate awithethet eferened paigl ia thedfOVaftthetvisionstameral, ravhemg acguraditkef f or med
on the sem conductor wafer, are present in a photographing area of the

vision CamRi&inductor packages.

13. The method of claim 8, wherein the reference point is a dowel hole.

10 14. The method of claim 8, wherein the predetermined point on the
semiconductor wafer is a semiconductor package, which is present together
with the reference point in the FOV of the vision cameral, among a plurality of

semiconductor packages.

15 15. A method for aligning a semiconductor wafer, the method
comprising:
(a) placing a semiconductor wafer on an alignment table;
(b) allowing a vision camera to be positioned on an outer circumference
of the semiconductor wafer by a relative movement between the vision camera
20 and the alignment table, allowing the semiconductor wafer to rotate, and
allowing the vision camera to detect a notch formed on the outer circumference

of the semiconductor wafer;
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allowing the vision canera to detect a first position of each of the at

| east two reference marks, respectively; allowng the alignnment table to
rotate a predeterm ned angl e; allowing the vision canera to detect a
second position of each of the at |east two reference marks, respectively;
calculating a position correction value of the sem conductor wafer 15 based
on the detected position informati on on the reference marks on the

sem conduct or @]‘: %ﬁlbw the visioerfafn%‘éﬁai %ﬂdtlgg?)eﬁy;)ntrﬁém R{]belégﬁ move

sem conduct or r orrzontal l'y or rotat ving t gnnment table

based on the cal cul ated position correction value. 20 19. The nethod of
cl ai m 18relatieelyita aagh giheqsud that@drefergneeipgintgaymad on a base on whighe
nmet hod of any one of clainms 15 to 17, wherein the reference point is a

dowel holge aHdnméhRe BRAEOK opravideddnardl & Prédetéminedl poiMhes®i the he
predeterm ned point on the sem conductor wafer is a sem conductor package,

GERER L= ER AR RN CE Gt RTINS R
5 vision camera, and allowing the vision camera to detect position information
between the reference point and the predetermined point on the semiconductor
wafer;
(d) calculating a position correction value of the semiconductor wafer
based on the detected position information; and
10 (e) correcting the position of the semiconductor wafer by horizontally or

rotatably moving the alignment table based on the calculated position correction

value.

16. The method of claim 15, wherein step (d) is performed with respect
15 to at least two pairs of reference points, formed on opposite sides with respect
to the semiconductor wafer, and the predetermined point on the semiconductor

wafer, respectively.
17. The method of claim 15, wherein in step (c), the vision camera

20 moves with respect to the alignment table, the alignment table moves with

respect to the vision camera, or both of them move relatively to each other.
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1022. The nmethod of claim 18, wherein the reference point is a dowel hole.
23. The nethod of claim 18, wherein the predeterm ned point on the
sem conductor wafer is a sem conductor package, which is present together
with the reference point in the FOV of the vision caneral, anong a

plurality of 15 sem conductor packages. 24. The nethod of any one
of clainms 1 to 3, further conprising; bet ween step (c) and step
(d), if the vigko i { aaXi s or
Vohki's) direot 1on aad oy R AngOYe A e E e e riSn® et Cable in

the other axis (e.g., Y-axis or X-axis) direction is less than half the
di aneter of thbebggn siaputR)oandusten (Clallfi b WionheamerayfABINOYRINY b rotate
a predeterm ned angle such that a reference nmark, forned on the

seni condgpboixiypé f  XiakiPbe Yeidis) GiréctidPoARd itpR! Mavameat aistife Bf feon
canera; allowing the vision canera to detect a first position of the

refer
enc%lignment table in the other axis (Y-axis or X-axis) direction is less than half the

5 diameter of the semiconductor wafer,
allowing the alignment table to rotate a predetermined angle such that
at least two reference marks, formed on the semiconductor wafer, are present in
a photographing area of the vision camera;
allowing the vision camera to detect a first position of each of the at
10 least two reference marks, respectively;
allowing the alignment table to rotate a predetermined angle;
allowing the vision camera to detect a second position of each of the at
least two reference marks, respectively;
calculating a position correction value of the semiconductor wafer
15 based on the detected position information on the reference marks on the
semiconductor wafer; and
correcting the position of the semiconductor wafer by horizontally or
rotatably moving the alignment table based on the calculated position correction
value.
20
19. The method of claim 18, wherein the predetermined angle is 180° or

90°.
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mark; 5allowing the alignnment table to rotate a predeterm ned angl e;
allowing the vision canera to detect a second position of the reference
mark and a position of at |east one reference nark other than the reference

mar Kk; calculating a position correction value of the
sem conductor wafer to based on the detected position information on the
reference marks on the sem conductor wafer; and correcting the

position of the sem conductor wafer by horizontally or rotatably noving the
al i gnnment table based on the cal cul ated position correction value. 15
25. The nmethod of claim 24, wherein the predeterm ned angle is 180 .
26. The met hod 28t Thieamethod of anyrane ebalgimsitiyto A7+ whesgighe dpferantewi ng
the vision canera to be positioned on an outer circunference of the 20
sem condyglftiis WeddellHol®ne axis (e.g., X-axis or Y-axis) direction by a
rel ati ve novenent between the vision canmera and the alignnment table,
all owi ng the sem conductor wafer to rotate by 90, and allow ng the vision
canera to detect a notch formed on the outer circunference of the
sem conduct or wafer.

5 21. The method of any one of claims 15 to 17, wherein the

predetermined point on the semiconductor wafer is a semiconductor package,
which is present together with the reference point in the FOV of the vision

cameral, among a plurality of semiconductor packages.

10 22. The method of claim 18, wherein the reference point is a dowel hole.

23. The method of claim 18, wherein the predetermined point on the
semiconductor wafer is a semiconductor package, which is present together
with the reference point in the FOV of the vision cameral, among a plurality of

15  semiconductor packages.

24. The method of any one of claims 1 to 3, further comprising:
between step (c) and step (d), if the vision camera can move only in
one axis (e.g., X-axis or Y-axis) direction and if the movement distance of the
20 alignment table in the other axis (e.g., Y-axis or X-axis) direction is less than half
the diameter of the semiconductor wafer,

allowing the alignment table to rotate a predetermined angle such that a
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27. The nethod of claim 24, wherein the reference point is a dowel hole.
528. The nethod of claim 24, wherein the predeterm ned point on the
sem conductor wafer is a sem conductor package, which is present together
with the reference point in the FOV of the vision caneral, anong a
plurality of sem conductor packages. 1029. A nethod for aligning a
sem conduct or wafer, the nmethod cornprising: (a) placing a

sem Cond‘l‘éfeﬁén(‘,’@f ﬁ'{a 0N £&8ndd | GRTERL EQMKEJnductor wa eﬁ bs bvae@é’hf‘glna &ision

canera to photogr ap 'a certfain area on 't sem con uct or er and detect a
tilted arrl)%le a of a matrix-like pattern, fornmed 15 on the sem conduct or

waf er, ptagsapling area &f the WSORRANO®: di nat e system by a rel ative novenent
bet ween the vision canmera and the alignnment table; (c) allow ng

the alignnment Laghvihg the Qfs?drf" c%rr%rﬁ%t Gé@cﬂ%dflﬁﬁt'gd(ﬁﬂthﬁﬁéfi tRé refigendasur ed
tilted angle; (d) allowng the alignnment table to rotate a

predet er m ngd angl e such 20 that at |east two reference marks, fornmed on
the sem ffuctor wafer, are present in a photographing area of the vision
caner a; (e) allowing the vision canmera to detect a first position
of eash of theallbwing the alignment table to rotate a predetermined angle;

allowing the vision camera to detect a second position of the reference
mark and a position of at least one reference mark other than the reference
mark;
calculating a position correction value of the semiconductor wafer
10 based on the detected position information on the reference marks on the
semiconductor wafer; and
correcting the position of the semiconductor wafer by horizontally or
rotatably moving the alignment table based on the calculated position correction
value.
15

25. The method of claim 24, wherein the predetermined angle is 180°.

26. The method of claim 24, further comprising, after step (c), allowing

the vision camera to be positioned on an outer circumference of the

20 semiconductor wafer in one axis (e.g., X-axis or Y-axis) direction by a relative
movement between the vision camera and the alignment table, allowing the

semiconductor wafer to rotate by 90°, and allowing the vision camera to detect a
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| east two reference marks, respectively; (1) allowi ng the alignment table

to rotate a predeterm ned angl e; (g) allowing the vision canera to
detect a second position of any one of the at |east two reference marks;
and (h) calculating a position correction value of the

sem conduct or wafer based on the detected position information on the
reference marks on the sem conductor wafer, and correcting the position of

the sem g Eﬂg ed"gﬂ e@&{anﬁéLﬁﬂf&é‘ﬁéé’oP{he L8R (ftHPWagég the alignment

tabl e base positron correction va 30. The
met hod of cl ai m 29, V\herel n the predeterm ned angle is 180 or 90.

31. The nethod of claim?29, further conprising, after step (c), allowng 15
the vision canera to be positioned on an outer circunference of the

sem conduct or vaf ¢heirle®pl cPeldind X4, GWhéreﬂ’f th\é,r @férehcligoftlis Qrtid%’el%dl@' ative
nmovenment between the vision canera and the al ignnent ‘table, allow ng the

sem conductor wafer to rotate by 90, and allow ng the vision canera to
detect a notch formed on the outer circunference of the sem conductor
wafer. 20 32. The method of claim?29, wherein step (h) conprises:

det eci ng a pogst iThe Aletifod of alainn 24enthereinf thehgredieternimed poiriil en blksed on

semiconductor wafer is a semiconductor package, which is present together
with the reference point in the FOV of the vision cameral, among a plurality of

semiconductor packages.

10 29. A method for aligning a semiconductor wafer, the method
comprising:
(a) placing a semiconductor wafer on an alignment table;
(b) allowing a vision camera to photograph a certain area on the
semiconductor wafer and detect a tilted angle a of a matrix-like pattern, formed
15 on the semiconductor wafer, with respect to a reference coordinate system by a
relative movement between the vision camera and the alignment table;
(c) allowing the alignment table to rotate a predetermined angle based
on the measured tilted angle;
(d) allowing the alignment table to rotate a predetermined angle such
20 that at least two reference marks, formed on the semiconductor wafer, are
present in a photographing area of the vision camera;

(e) allowing the vision camera to detect a first position of each of the at
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the detected first and second position information on the reference marks
on the sem conductor wafer; cal culating a position correction val ue
such that a position of a center point of the sem conductor wafer coincides
with a center of a pickup position of 5 a strip picker based on the
detected position of the rotation center of the alignnent table; and
correcting the position of the sem conductor wafer by horizontally or

rot at abl ¥eé§?‘ﬁ%v89efe?€n@é }n%rﬂ@ar}éé'sg#{\{gl)pased on the cal cul ated position
’ : €

correction val ue, ret hod of claim 29, wherein the
alignment table conprises a plurality of dowel holes formed on both sides

t hereof and def{Bmalibwingtheraligomanipaledo rotete afpredetesmined andi&er, and in

step (h), a controller corrects the position of the sem conductor wafer

such that the ¢enhiRfwiRgthé vidior Egm%?é'ﬁ&eléf&%cgec%ﬁ%fogit@méw&%owth a

center between The plurality of dowel holes. . A nmet’hod for
aligning a sem conductor wafer, the nmethod conprising: (a) placing a
sem condde 8t leggt ko mferancg MgikseAndt abl e: 20(b) al l owing a vi sion canera
to be positioned on an outer circunference

5 (h) calculating a position correction value of the semiconductor wafer

based on the detected position information on the reference marks on the
semiconductor wafer, and correcting the position of the semiconductor wafer by
horizontally or rotatably moving the alignment table based on the calculated
position correction value.
10
30. The method of claim 29, wherein the predetermined angle is 180° or

90°.

31. The method of claim 29, further comprising, after step (c), allowing
15 the vision camera to be positioned on an outer circumference of the
semiconductor wafer in one axis (X-axis or Y-axis) direction by a relative
movement between the vision camera and the alignment table, allowing the
semiconductor wafer to rotate by 90°, and allowing the vision camera to detect a
notch formed on the outer circumference of the semiconductor wafer.
20
32. The method of claim 29, wherein step (h) comprises:

detecting a position of a rotation center of the alignment table based on
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of the sem conductor wafer by a rel ative novenent between the vision canera
and the alignnent table, allowi ng the sem conductor wafer to rotate, and
allowing the vision canmera to detect a notch formed on the outer

ci rcunference of the sem conductor wafer; (c) allow ng the
alignment table to rotate a predeterm ned angle such that at |east two
reference marks, fornmed on the sem conductor wafer, are 5 present in a

phot ogr aphd Bgte%’t'&iiﬁr%i ahB%ekbtid %sﬁi%ﬁﬁﬁi%'rmati?n on thé FefePeh@riatkd &5 thd Si on

canera to detect a first position of each o e at least two reference
mar ks, respectively; (e) allowing the alignment table to rotate a
pr edet er §ERUEPNghgter: wafer; (f) allowing the vision canera to detect

a second position of any one of 10 the at | east two reference narks; and

(9) cal cul ati ngaruRARigt & PostRN ESTéAIdNVPAIUE Richithat SEPdSTEH UE Bogermer er
based on the detected position information on the reference marks on the

e AR RS SRRy Gty MR Chh el ol P RE B
cal cul ated 15position correction value. 35. The nethod of claim 34, wherein
t he psedet strip piakeartgdsed snlfe detected position of the rotation center of the
alignment table; and
correcting the position of the semiconductor wafer by horizontally or
rotatably moving the alignment table based on the calculated position correction
value.
10
33. The method of claim 29, wherein the alignment table comprises a
plurality of dowel holes formed on both sides thereof and determining the pickup
position of the strip picker, and in step (h), a controller corrects the position of

the semiconductor wafer such that the center point of the semiconductor wafer

15  coincides with a center between the plurality of dowel holes.

34. A method for aligning a semiconductor wafer, the method
comprising:
(a) placing a semiconductor wafer on an alignment table;
20 (b) allowing a vision camera to be positioned on an outer circumference
of the semiconductor wafer by a relative movement between the vision camera

and the alignment table, allowing the semiconductor wafer to rotate, and
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90. 2036. The nethod of claim 34, wherein step (g) conprises;

detecting a position of a rotation center of the alignnment table based on
the detected first and second position information on the reference marks
on the sem conductor wafer; calculating a position correction

val ue such that a position of a center point of the sem conductor wafer
coincides with a center of a pickup position of a strip picker based on the

det ect ed JgRird #i2 ASiohN&IKERIBrdd8E ndicH faemali sRNéutel elRt@nfet8lce
correcting the position of the sem conductor wafer by horizontally or

rotatably noving the alignnment table based on the cal cul ated position
correcti (S’iﬁt%ﬁﬁf@,'comﬂ‘?tor%ﬂ}gﬁet hod of claim 34, wherein the alignnment table
conprises a plurality of dowel holes formed on both sides thereof and

det er mi ni ng t h¢c)pakdwipngbei dlighmerit tabke & rotatepachredeterningd angps(e) . a
controller corrects the position of the sem conductor wafer such that the

cent et DA oP e P RRDEC Ol U et bRCIHAS Selfdhcboks iforDghpeen the
5 presentin a photographing area of the vision camera;
(d) allowing the vision camera to detect a first position of each of the at
least two reference marks, respectively;
(e) allowing the alignment table to rotate a predetermined angle;
(f) allowing the vision camera to detect a second position of any one of
10 the at least two reference marks; and
(g) calculating a position correction value of the semiconductor wafer
based on the detected position information on the reference marks on the
semiconductor wafer, and correcting the position of the semiconductor wafer by

horizontally or rotatably moving the alignment table based on the calculated

15  position correction value.

35. The method of claim 34, wherein the predetermined angle is 180° or

90°.

20 36. The method of claim 34, wherein step (g) comprises:
detecting a position of a rotation center of the alignment table based on

the detected first and second position information on the reference marks on the
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semiconductor wafer;

calculating a position correction value such that a position of a center
point of the semiconductor wafer coincides with a center of a pickup position of
a strip picker based on the detected position of the center point of the alignment
table; and

correcting the position of the semiconductor wafer by horizontally or
rotatably moving the alignment table based on the calculated position correction

value.

37. The method of claim 34, wherein the alignment table comprises a
plurality of dowel holes formed on both sides thereof and determining the pickup
position of the strip picker, and in step (g), a controller corrects the position of
the semiconductor wafer such that the center point of the semiconductor wafer

coincides with a center between the plurality of dowel holes.
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