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process o1t exam eri s
t heroeess pad & ibeek-etvl process. Prfientiead pracass; waich is a fabrlcatlon process,

is a process for forming an integrated circuit pattern on a wafer. The back-end process,

which is an assembly process, is a process for forming an integrated circuit package by
dividing the wafer into a plurality of chips, connecting a conductive lead or ball to each
chip so as to provide electrical path to external devices and then molding the chips

with epoxy.

Before performing the assembly process, an electrical die sorting (EDS) process of
examining the electrical characteristics of the respective chips is performed. In the
EDS process, among the chips that constitute the wafer, defective chips are dis-
criminated so that repairable chips are repaired and irreparable chips are removed to
save the time and cost spent in the following assembly process.

The EDS process is performed by a probe station. A probe station 100 commonly
includes a wafer chuck 101 on which a wafer 102 to be tested is settled and a test head
103 including a probe card as illustrated in Fig. 1. A plurality of probes is provided on
the probe card and the probes are electrically connected to the pads provided on the
respective chips of the wafer to determine whether the corresponding chip is defective
or not.

As the semiconductor technology develops, in order to save cost and to improve pro-
ductivity, a larger number of chips are formed on a single wafer.

As described above, the larger wafer size means that the number of semiconductor
chips to be tested at once in the EDS process of performing a test in units of wafers can
be increased. Therefore, the number of probes provided on the probe card will be
increased.

However, it is difficult to manufacture a probe card having the size corresponding to
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above problens, in the related art, nmet hod
selodhe water gre different when sequentially testing from the flrst touchdown to the last

touchdown. The consequential result is that the corresponding probe card may be
thermally deformed asymmetrically during each touchdown. The thermal deformation
can deteriorate the degree of flatness and the degree of alignment precision of the
probe card, which can cause in the unstable contact between the probe card and the
walfer, resulting in the unreliable test result. In addition, there exist a large number of
probes that do not participate in the test when the respective regions are tested,

resulting in the decline of the test resource usage efficiency.

Disclosure of Invention

Technical Problem

In an effort to solve the above-described problems associated with the related art, the
following description relates a method of testing a wafer capable of minimizing the
asymmetrical thermal deformation of a probe card when a wafer is tested using a probe
card and of minimizing the number of times of tests to effectively test a large area
wafer and a probe card for the same.
Technical Solution

In this aspect, a wafer test method for testing semiconductor chips on a wafer using a

probe card is provided. In this wafer test method, virtual repeating units corresponding
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enbodi nents illustrated in Xhe acconpanyi ng draw ngs
whi ch are given hereinbel ow by way of illustration
onIy and thus are not limtative, wherein: [30] Fig. 1

ustzﬁtestp.es re Qf a probe station; [31]
retBgstription otheDeamings noa of teating a waf er
alccwetgjdrﬁﬁloh QiR nb&! ‘tiétrﬁﬂ:leél{ﬁdettaﬂﬂﬂﬂ{ @?dreﬂ%leg@ Céhalrilj example em-
il]u e esting, a waf er . accor di

DT At S0 (TG e TGR  is B B¢ el fgelbelow by
VI ewy bf llustratamni ondy drkethnepeabt higitative, svhefeimaf er s
aCC?{ dijng, %r%te\é?ﬁe s%ﬁ%tu?ggfd JEEQEt%uS'ﬂSd osed herein;

e view of a probe card
acc Brgd| fhgnct f) ﬂhmtr@tmaomth@dwf tdstngl coweldr irspuding tof B®]ated art; and

Fi 980 4 ifi@udfbslal hABSd & BsthY; oah@af@@ﬁéé%rcﬁ&% Wi ddaméttigtsclosed
t est elerrents of Figs. 5A are applied; [36] Fig.

15h§18ing p| an vi ew of a probe card according to an
enbegi, FeNs pﬁh&@dv@ﬁﬁl@trﬁtﬁfg&hﬁ tepe&filg i@ .of #fdr§ acording to various
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h eﬁ&jﬂ%‘; and

Figs. 7 to 14 illustrate probe cards to which the unit test elements of Figs. SA to SH
are applied;

Fig. 15 is a plan view of a probe card according to an embodiment disclosed herein;

Fig. 16 is a sectional view taken along the line A-A of Fig. 15;

Fig. 17 is a perspective view of the enlargement of the probe card according to an
embodiment disclosed herein; and

Fig. 18 illustrates a method of testing a wafer by dividing the wafer into four regions
according to a related art.

It should be understood that the appended drawings are not necessarily to scale,
presenting a somewhat simplified representation of various preferred features 1il-
lustrative of the method and probe card disclosed herein. The specific design features
disclosed herein, including, for example, specific dimensions, orientations, locations,
and shapes will be determined in part by the particular intended application and use en-
vironment.

In the figures, reference numbers refer to the same or equivalent parts throughout the
figures.

Best Mode for Carrying Out the Invention

Hereinafter, reference will now be made in detail to various embodiments, examples
of which are illustrated in the accompanying drawings and described below. While de-
scription will be made in conjunction with example embodiments, it will be understood
that the present description is not intended to be limitative.

Mode for the Invention
Hereinafter, a method of testing a wafer and a probe card for the same according to

an embodiment will be described in detail with reference to the drawings.
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o ) \ | :
@gtraetlérﬁgntéj g 8?&)& cg{dhirg 8%1‘%%@ ﬁ]t% %%H%%ﬂge lélf\Pllrl]lgl’? th%ri)r&lg]e% are
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[ 4brl}1tsrﬂa R EOAN e §eraw0r%t9r/§has Oarﬂée Wé%‘f e&y be tested.
usi ng the probe card. As the sem conductor chips on

the wafer are defined as the set of the repeating

units and the sem conductor chips in the repeating

units are sequentially tested, the concept of the

repeating units on wafer is also realized in the probe

card. That |s t he probe card may be deflned _as the
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[49] As described above, in the state where the
repeating units of the wafer and the unit test

web@oes28s of the probe card are defined, the uPCT/K&2008905900
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in which the probes are forhed are sequentially

positioned in the positions corresponding to the

SEent addet e uﬁlh tdlB ih mhﬁ&hethé @ﬁﬁ)aﬁ hiRGorhdd Fe SQuehddllyaldsitioned
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6 1dordd@ctoestip e, MetRon®8Q: & e8hpletddOrdtbBio F4E)4B). At this time, when

the wafer is moved as much as the unit cell, the probe card 500 may be moved instead



11541Then, in order to performa second test, the
waf er 600 is noved horizontally by the size of the

wariop/0¢F3 501, that is, by the size of one  PCT/KR2008/005900
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sem conductor chip. Therefdte, the unit cell 501 in
whi ch the probe is fornmed is aligned to correspond to
thﬁﬁmlﬁgméwmpMUctor chip 612 of the repeatl ng

0. h b
t outSt st ey R fuh g BBl fy BERER R wlioengp o ve
t oaligned pad thofd sehecanduandclse fril § adydeent or the kéqond t@mnicbhductor chip
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th ‘ﬁ%%“\ﬂﬂé?@%h@“ﬁﬁ%éﬁerof seni conductor chips is a
conposite nunber, as the wafer is noved in the colum

directions and in the row directions to test the

waf er, all of the sem conductor chips on the wafer may
be tested. [60] On the other hand, when the nunber of

sem conductor chips that constitute the repeating unit
|s a prlrre nunber the waf er may be noved only in one



[61] So far, the wafer test nmethod according to an
enbodi nent di scl osed herein was descri bed.

woHemes2ts er, the probe card for realizing theP@EK&2008/005900

[61]
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test nethod will be descriled. Fig. 6 is a perspective
view of the probe card according to an enbodi nent
di ssb@sethe h)ﬁf@i tBst nheddd doco®ling taS‘anlelrﬂb&baIrﬁe’iﬁ Giicloﬁled:lh@em was
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[70] As illustrated in Figs. 15 and 16, the probe card
accordi ng to anot her enbodi nent discl osed herein

W@ wsios285 of a conbination of a circuit board BADKR2008/005900
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probe head body 320, a plud@lity of unit probe nodul es
330, and a sub-board 340, and has a structure in which
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the probe head body 320 by a drilling process, a wire
di scharge machi ni ng process, a | aser process, or a
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[88] Industrial Applicability [89] As described
above, a plurality of tests nay be perforned using the
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probe card so that it is pd3sible to prevent or WO
2009/ 048255PCT/ KR2008/ 005900 14 mi ni m ze the probe
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[11 for testin nduct or_. chi

on H%?.%]ﬁlutﬁfga?[%fbngztl%r bgleégllltd)robe 1%0311616 3‘3;8 consists of an 1n£u§ating
probe body 331 and probes 332 attached on the probe body 331. The probe 332

consists of a column 332a, a beam 332b and a tip 332c, and the tip 332c is the part
which contacts the pad of the semiconductor chip to be tested. Metal lines 333 and
pads334 are provided on the probe body 331 for transmitting the electric signal
between the semiconductor chip and the circuit board 310.

Next, the electric connection structure between the unit probe modules 330 and the
sub-board 340 will be described. A bonding pad 341 is provided on the sub-board 340
and the bonding pad 341 of the sub-board 340 is electrically connected to the pad 334
of the unit probe module 330 by the wire bonding process. Fig. 17 shows one unit
probe module 330 electrically connected to each side of the sub-board 340. However,
one or a plurality of unit probe modules 330 may be connected to one side of the sub-
board 340. For reference, the unit probe modules 330 may be electrically connected to
the sub-board 340 through the FPCB 310 as well as by the wire bonding as described
above.

The sub-board 340 may be formed of a multilayer ceramic circuit board 310 or may
be formed of an impedance matched PCB 310 in order to improve signal integrity
between the tester and the wafer to be tested. In addition, the sub-board 340 may be
processed so that the plurality of sub-boards formed in accordance with the shape of
the space between the unit probe modules 330 are placed on the probe head body or
that single piece sub-board from which only the regions in which the unit probe
modules 330 are formed are removed and having the area corresponding to the probe
head body 320 can be formed.

The probe card according to another embodiment disclosed herein includes the
circuit board 310, the probe head body 320, plurality of unit probe modules 330, the
sub-board 340, the interconnector 350, and a stiffener plate 360 for physically
supporting the components.

The stiffener plate 360 is placed on the rear surface of the circuit board 310 and
physically combined with the probe head body 320, the sub-board 340, the inter-
connector 350, and the circuit board 310 to support the combined components. The
stiffener plate 360 may have a structure in which one or more of stainless steel,

aluminum, Invar, Korva, Nobinite, and SKD11 are combined with each other and



creating virtual repeating units corresponding to N
sem conduct or chips, wherein the Nis natural nunber

WO a00g@48265an or equal to 2, arranging the pl urBCT/KR2@B/005900
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repeating units on the wafé@d, and noving the probe
card or the wafer N tinmes and testing the
seith@@ﬂductor chips on a wafer, wherein the
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c h{xzﬁﬁ gmg ﬁ%p%fe?@?ﬁr‘é‘ uEé%{S&/RH' tﬂ%)’ﬂa& 9&&%% m’/tlha%d the cor-

ro e waf er as set
i olfeﬁppqdﬁflgcfﬂaﬁﬂmbrdwﬁﬁé% maﬁ be\mﬂ?@ﬁd RFtiW§elath§rq1fﬁﬁlt ho#e eyl 0 and the

t hﬁrob’e Se4u KRB0t Diie &hﬁti@s)oﬂféamz Pk thé pfo%eihem body 320 from the

Fre OB B bnSaT R Al ve f B ffecctvely and

V\,hkx:elilmby whenf Heietastc badipo3i2 sndribierfietradjuskieg Bbrews 371 based on the

se chips that constitute the repeating unit
ar%ﬂfﬁe?lrglgﬁgeg%on a matrix (a x b) having a rows and b

col §mﬁaraﬂi1@ phiisicd cambingtign hroigh G pifferfer Rlate 3001Wesedescribed. In

V\’aﬁcﬁfltlérlet%tthé@ﬁﬁﬂl &smBightidnohidugh e idfellt dplatdhed &1 fable physical

| chml?lggtygnaamgn% the 1ntf?rs(t)r\1,r\ﬁstr(])r %56jl r'gl(lje su% board 340, and the circuit board
310 is required because stable electrical connection is necessary between the sub-board
340 and the circuit board 310 with the interconnector 350 interposed. Therefore,
according to an embodiment, the plurality of apertures 361 are provided in the sub-
board 340, the interconnector 350, the circuit board 310, and the stiffener plate 360 in
the corresponding positions and combining screws 373 may be installed in the
apertures 362.

In one embodiment, the apertures of the sub-board 340, the interconnector 350, and

the circuit board 310 are thoroughly penetrated, the apertures of the stiffener plate 360
are partially penetrated, and the screw threads for the combining screws are formed in
the apertures of the stiffener plate 360. According to another embodiment, after female
screws are firmly attached to the lower surface of the sub-board 340 and apertures are
formed in the probe head body 320, the interconnector 350, the circuit board 310, and
the stiffener plate 360, the stiffener plate 360 may be combined with the female screws

on the lower surface of the sub-board 340 using male screws.

Industrial Applicability
As described above, a plurality of tests may be performed using the probes uniformly

provided on the entire surface of the probe card so that it is possible to prevent or



1181A probe card for testing sem conductor chips on a
waf er, conpri sing: probes contacting the sem conduct or
W@ Ri0po4828hd a probe head on where the probes aPE&I/KR2008/005900
arranged, wherein virtual rdpeating units correspondi ng
to N sem conductor chips are created, wherein the Nis
a matmﬁaal thé pf&be CaldAr@e Ibeitngalﬁkr@lﬁllfédb@kmécbas&nﬁmiﬁcaﬂy

t he pluralit
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t héowe gi sondlecthan esgostdigriest netlonl, i erposghiduc ratuce theprumber of
a
- enag: ?ﬂﬁst“ (RFR SRQOHEL P N ATt P SRRRL L e processes
clw%n@f Wéﬁ@ﬁtlﬁgpﬁ@rgﬁeW%&yﬁmtor chi ps cor-
responding to the region on where the probes are
formed in the probe card are in the sane position in
all of the repeating units. WO
2009/ 048255PCT/ KR2008/ 005900 16 [10] The probe card as
set forth in claim8, wherein all of the sem conductor
chips on the wafer are tested by touching down the
probe card Ntinmes on the wafer. [11] The probe card
as set forth in claim8, wherein, when Nis a prine
nunber, the N sem conductor chips that constitute the
repeating unit are arranged in a row or a colum. [12]
The probe card as set forth in claima8, wherein, when
N is a conposite nunber, the N sem conductor chips
that constitute the repeating unit are arranged in a
matrix (a x b) having a rows and b colum and a and b
are divisors of N. [13] The probe card as set forth in
claim8, wherein Nis a natural nunber between 2 and
50. [14] A probe card, conprising: a circuit board and
a probe head body that are sequentially stacked; a
plurality of unit probe nodules are arranged with
intervals fromeach other on the probe head body; and
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at | east one sub-boards electrically connected to the
unit probe nodul es are provided on the probe head body

warwoadi2zatent to the unit probe nodul es. [15] MEKBR@BH05900

card as set forth in claimii4, wherein the unit probe
nodul es have a size corresponding to the size of the
sem conduct or chi ps. [16]@153 $obe card as set forth
in claiml14, wherein the l‘lﬁ obe nodul es have a

si ze Oh wffer Bst2AM6Pfor BN dé bABicOfdulR cBPILR ARFMERIng a probe

chips. [17] The probe card as set forth in claim1l4,
wher ei fft°he unit probe nodul e conprises: a probe
modul ecriomihy \ﬁftﬁzﬁ@ﬂﬁﬂtlﬁ)gluﬁlmmplﬁfndﬁtgl’tf) acentitodduetopehibe,

head bo 0 s at n p ace of the
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when t units .are created

v or 06 Bt stifndy s ST BrpB b ure Bt R ol on the
pr obe pmabel Cﬁd@ﬂf}&hn‘egomm)ﬂespbﬂdhg tbege eermiconductor chip among the

corr esﬁg”%%é%%dﬁ Qo2 %ﬁ{@ c%ﬁﬁﬂ reﬁ?&!ﬁ[ oARng the N
semn con or C(i'] I%Sh cons re eati ng
uni t, Weewefen telSh@etlhoqi s set rﬁ@ﬂumaﬂlalnu}rb’élerma,r\gl@n tharpbecard or

eq ual e vaferid Hovdh & RHAD @V&?E(gné§nc§1%¥or cﬁfp@ Bn {HR rEpeatif% unit are
18, wherein, in the robe card, the sem conductor

chi ps E8ed-etigvn a}oaf@m%t disiance o ihsrprrbe ¢ oRthepelerfopresponds to
probe mpdizkef itk eaidRduasechip the sane position i n al |

of the yepeatin 0l. Th r carda

Port n THEBRAT IFSeiods s J&H i Ravhefih &1 3R s Rgmiconductor
waf er drips ¢rethe edifdare eaet ibygowbing daver the plde carddN Mmes.
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furt henur@lmp P& segnieondeetor ekips dsbeangti@tetheyepeadng wnit ave arranged
probe feadwigdycdtfma regi on on which the sub-board is

provi d”‘fhé Wgtrgzg test method as set forth in claim 1, wherein, when N is a composite
number, the N semiconductor chips that constitute the repeating unit are arranged
in a matrix (a x b) having a rows and b column and the a and b are divisors of N.
The wafer test method as set forth in claim 1, wherein N is a natural number
between 2 and 50.
A probe card for testing semiconductor chips on a wafer, comprising:probes
contacting the semiconductor chips; and
a probe head on where the probes are arranged,wherein virtual repeating units
corresponding to N semiconductor chips are created, wherein the N is a natural
number larger than or equal to 2 and wherein, when the plurality of repeating
units are provided on the wafer, the probes are formed only in the regions cor-
responding to one semiconductor chip among the N semiconductor chips that
constitute the repeating unit.
The probe card as set forth in claim 8, wherein the semiconductor chips cor-
responding to the region on where the probes are formed in the probe card are in

the same position in all of the repeating units.



an interconnector inserted in the vertical aperture;
wherein the sub-board is electrically connected to the

we@roerss2shoard through the interconnector. [22PCTTR&2008/005900
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probe card as set forth inlelaim 14, wherein the unit
probe nodule is electrically connected to the
sub- boakgpioye vardas barnaitng @hint Birvohegéin allfdf e sehéconductor chips on

printed cir.cuit bo card
et "t e Rt P S iRkl Rk PERE SRS Rafee by i water
uni t pflebprobedutles serfertlc onrdaeiot &dviiareionehai Nes oprimkheumber, the N

sub- bOMCOI{d%éJOI' IIEE ﬁ{apaﬁlSﬁé&éjth@?e Eﬁnéﬁ{ﬁ g}e aﬂr al %&‘ﬂldma row or a

14, whereln, surface o robe
body mﬁéﬁ@m{he pr obe nDduIe and the sub- board are

provi degb plobe cdieiagbdt r6ifth hf@alhﬁ‘g'\ﬁlﬁbr&ﬁ WhCl id Q@orﬁf)&@t@ number,
fferent fromthe hej

nmodul e e attached

the r eé‘F%s‘%‘HC UEter F‘H’Q CHPBH P ths FePepiing Wt rFé‘Sr]anged ina
The pr mbeixo(a I’Xd))aﬁviﬁigta rbws tid b Rolahai aind bdndfouare Btisors of N.
conpri "ﬂl §arld STn[g%l]ﬂ?I atl%mo g‘ \%/he?elﬁ 1rs asnuaE fr?]?rglrn?t{qer ib%tween 2

the circu board The probe Card as se
claln1aﬁiﬁ}urther conprising a plurality of apertures

thorougﬁﬁMmggﬁfgg%>hgg the stiffener plate and the
circuit board and(égrt?all penetrating the probe head

body, WRETUE] Gpapthan @Pb‘ah@é ‘?rqsle/r%ad afepegaiady stpked;
probe & pmeali@p dﬁ/umt Pebe hlodulet aRQRfdgeWith ihtervals iffdn€8&h other on

e pr Ober a8 o {1 T Cl B m 26, further
conpr i gilegt dheatubddjardstelavgicaty evsnepred\vto dedinitprelacinodules are
apert uﬁr%?’ided on the probe head body and adjacent to the unit probe modules.
The probe card as set forth in claim 14, wherein the unit probe modules have a
size corresponding to the size of the semiconductor chips.
The probe card as set forth in claim 14, wherein the unit probe modules have a
size of 20 to 500% of the size of the semiconductor chips.
The probe card as set forth in claim 14, wherein the unit probe module
comprises:
a probe module body attached on the upper surface of the probe head body;
probes attached on the upper surface of the probe module body; and
metal lines formed on the upper surface of the probe module body to be
electrically connected to the probes; and
pads formed at one end of the metal lines.
The probe card as set forth in claim 14, wherein, when virtual repeating units
corresponding to N semiconductor chips are created and when the plurality of
repeating units are created on a wafer to be tested, the unit probe modules in the
probe card are formed only in the regions corresponding to one semiconductor
chip among the N semiconductor chips that constitute the repeating unit, wherein
the N is a natural number larger than or equal to 2.
The probe card as set forth in claim 18, wherein, in the probe card, the semi-
conductor chips corresponding to the region in which the unit probe module is
formed are in the same position in all of the repeating units.
The probe card as set forth in claim 18, wherein all of the chips on the wafer are

tested by touching down the probe card N times on the wafer.



[28] The probe card as set forth in claim27, wherein
the flat adjusting screws have elastic bodies wth
W@ provgs2ps operti es, and wherein the el astic boRECEER2008/005900
pl aced between the circuit 1poard and the probe head
body. [29] The probe card as set forth in claim 21,
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sub-board is fornmed of printed circuit board or
[24] mul ti | BYeproberarios s%ffn@mq clgigy 44 wherein, on the upper Airface of the

probe head body where the probe module and the sub-board are provided, the
height of the region on which the probe modules are attached is different from
the height of the region on which the sub-boards are placed.

[25] The probe card as set forth in claim 14, further comprising a stiffener plate on the
rear surface of the circuit board.

[26] The probe card as set forth in claim 25, further comprising a plurality of
apertures thoroughly penetrating the stiffener plate and the circuit board and
partially penetrating the probe head body,
wherein the apertures formed in each of the probe head body, the circuit board,
and the stiffener plate are position in corresponding positions.

[27] The probe card as set forth in claim 26, further comprising flat adjusting screws
provided in each apertures.

[28] The probe card as set forth in claim 27,
wherein the flat adjusting screws have elastic bodies with spring properties, and
wherein the elastic bodies are placed between the circuit board and the probe
head body.

[29] The probe card as set forth in claim 21, further comprising a stiffener plate
provided on the rear surface of the circuit board;

a plurality of apertures are provided in the corresponding positions of the sub-
board, the interconnector, the circuit board, and the stiffener plate; and
combining screws provided in the apertures.

[30] The probe card as set forth in claim 21, further comprising a stiffener plate is
provided on the rear surface of the circuit board;
female screws provided on the lower surface of the sub-board;
apertures provided through the interconnector, the circuit board, and the stiffener

plate; and



[32] The probe card as set forth in claim14, wherein
the area of the sub-board corresponds to the area of

wo b@pu2be head body. [33] The probe card as SPCT/KR2a08/005900
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in claim214, wherein a plunélity of sub-boards are
provi ded on the probe head body. [34] The probe card
as set maRrstfewshpréviaédinkBe apdt@isa] Whiteinsthe niadd dékéks are combined

nunber WP[E ttl\lle\ef%&aﬁ: s%pe(iIVs.s 0.
The probe card as set forth in claim 14, wherein the sub-board is formed of a
printed circuit board or a multilayer ceramic circuit board.
The probe card as set forth in claim 14, wherein the area of the sub-board
corresponds to the area of the probe head body.
The probe card as set forth in claim 14, wherein a plurality of sub-boards are
provided on the probe head body.
The probe card as set forth in claim 18, wherein N is a natural number between 2
and 50.



