; Mme3egNdd6TNINSubstitute Sheet - 20 Novenber 2002 PROBE END CLEANI NG SHEET
[ Detail ed Description of the Invention] [ 0001] [Technical Field of the

I nvention] The invention relates to a probe end cl eaning sheet for renoving
-foreign matter adhered to the end of.a probe. [0002] [Prior Art] The probe
of a probe card for measuring various1electric properties ofg peifleosbest or
chips formed on a sem conductor wafer is pressed tight (avgyéiensder 2802 nst
t he pad of sem conductor chips. As a result, foreign matter such as powder
of alum num scraped off fromthe pad is adhered. This foreign matter is
particularly likely to be adhered to the end of the probe when the pad is
conposed Substitute Sheet - 20 Novenber 2002 of an alloy of al um num and
copper. Unl ess such foreign matter is renoved fromthe end ommmm

faul ty conduction occurs between the probe and the pad, and m" m m‘m
contact is worsened, and accurate characteristics cannot be neasuyig

the probe is left over for a |ong period, the contact resistance tends to
be hi gher. [0003] To solve su jt o, the foreﬂﬂ m
removed by cleaning the end OEEQ@%%§§§§%E§@9 ry specifi mmmﬂWWHMMIF
times of probing. For such cleaning, a nethod of using a ceram c+gbogice, and
a nethod of using a probe end cl eaning nenber for poking the end of the
probe are known. [0004] In the fornmer nethod, that is, in the nethod of
usi ng a cdfefiad yfdatlescx ipgiam o Ipltaee InHeanipdénti cal shape with the

sem conductor wafer is used. That is, the end of the probe is overdriven
agai nst the ceffld plate sane as in the case of probing, and al um num

powder or ot her, forei tter is ey ved the end of the probe. [0005]
In the latter e%ghgg &g of t%ﬁ rEEH b g} using a probe end cl eani ng

mber, th b 5 Ki b
menber. the endfs g dobe 3 ceberged BroBakiRd LhEaAlgOlnbe popbe

removing foreign matter adhered to the end of-a probe.

(0002]

(Prior Art]

The probe of a probe card for measuring various
electric properties of semiconductor chips formed on a
semiconductor wafer is pressed tight (overdriven) against
the pad of semiconductor chips. As a result, foreign
matter such as powder of aluminum scraped off from the pad
is adhered. This foreign matter is particularly likely to

be adhered to the end of the probe when the pad is composed



Substitute Sheet - 20 Novenber 2002 [0006] [Problens that the Invention Is
to Sol ve] However, the forner nethod, that is, cleaning of probe by using
the ceramic plate had the follow ng problens. That is, after plural tines
of cleaning, the end of the probe is scraped off. The end of the probe is
generally fornmed in a spherical form ?g as to contact snoot Ry pstilesHdee
pad, but this end is polished by the ram c plate, and fliga{bienksones
‘flat. The probe with a flat end cannot contact snobothly with the pad, and
the contact resistance changes, and the pad is worn out. The probe with a
flat end cannot be repaired by the user, or the sem conductor device
manuf act ureof lamt aldmybeof ephimithmoniyd bgopherpr obeleasd snekerforEignef or e,
the user nust either discard the probe with a flat end or request repair to
the probe captfdkeks [COOFEd nfrae | & erenfet REd, thRatPFabe i n fad tivet hod

of using the probe. end cl eaning nenber, although it is possible to clean
whi | e mai nt QPEPHStf‘ﬂ’é SHPE S t%ﬁ?wﬁg? t e sﬁf@%ecalanfjor ®f Rafe ed89%f the

probe. the base maLecial,of §be,brobe.end, ¢l eaolag qenbier, . for. @ e

silicone rub urethane rubber” may be adhere n € probe.

In other wopdgnothgel Rle@sdbedRl L £F E‘H@egﬁgbér 08 tRerpadecanche or gpyed by
cl eaning, but a new foreign nmatter may be Substitute Sheet - 20 Novenber

2002 adher edet@otihetradcoitddte qysakeanBesicdads toasbeenbghdhe probe end

cl eani ng menber, foreign matter such as al um num powder renoved fromthe
end of the probé0P83left over, and the capability of renmoving the foreign
matter is | owered, and therefore cleaninggcannot be done at the sane

position every EPnBOlYRcHIEh MAGPLEMS i §1FBEEFPedtRDd EPERYE HE Y53silti on of

h be end ¢l eani nhet. ion of cleaning. [0008] Th
| nvent | on | EBEVERed Y n RGP Gt S0 o Abovi badiPRunAt hd LT hence

an obj ect tQEEQQEiEQ RERS to?Wﬂh&Q@o%”%rBE?ﬂﬁlng sheet capabl e of renoving
t

foreign matter wthout deformng the end of the probe, W thout allow ng new

foreign matter reradheneclleahhggend akthbe PEORSing0ROYeddanplafteSo0l Vi ng
t he Probl ens] The probe end cl eaning sheet of the invention is a probe ‘end
cl eani ng sheet faor meghodi nIf f osengn araptee adner edleanine wadbef £opr obe,
conprising a thin filmfor cleaning having fine abrasive powder applied on
t he surfacePeKiagnEbal P fif fihmEeLec 2&gnikR§WFade of a netal having a
hardness nearly ggg as or larger than that of the material for conposing
t he probe, haviﬁg }ough surface, an elastic sheet provided in a | ower

ngs;gognthis thhnehel R EREr GhOBNA)I tafacmelal ihhkRefhbRdEro £l 8aNNS and

ceramic plate, a ceramic plate in an identical shape with
the semiconductor wafer is used. That is, the end of the
probe is overdriven against the ceramic plate same as in
the case of probing, and aluminum powder or other foreign
matter is removed from the end of the probe.

(0005]

In the latter method, that is, in the method of using a
probe end cleaning member, the end of the probe is cleaned

by poking the end of the probe through the probe end

cleaning member.



Substitute Sheet - 20 Novenber 2002 elasticity, and a board provided in a

| oner | ayer of this elastic sheet. [0010] The thin filmfor cleaning or the
nmetal thin filmfor cleaning is made of a material which is dented when the
-end of the probe is pressed with a specified load but is not torn by the
end of the probe, and the elastic sheet is nade of a materi & paysheet
dented in the pressed portion by the end of the probe Vmef?dﬁ]ﬁyé?ﬁ%r@boﬁhe
probe is pressed to the thin filmfor 8l eaning or the netal thin filmfor
cleaning with the specified |load. [0Cl11l] [Enbodinents] Fig. 1 is a
schemati c expl anatory di agram of cl eaning of a probe using a probe end

cl eani ng sheet according to an enbodi nent of the invention, Fig. 2 is a
drawi ng of the 56&$% end cl eaning sheet in the enbodi nent of the invention
(A) being a schematic nmagnified sectional view, (B) being a schematic plan
view, Fig. 3 isgsehef@tdnG StheCiHEaht YbEW § Of o e3liaini ng cl eaning of the
probe using the probe end cleaning sheet in the enbodinent of the
invention, Fig.Hdwdwery diafgneir addhele emdtcliggnidlganhagt oifnpebher

enbodi ment of the invention, (A being a schematic magnified sectional

vi ew, (B) beyngsngdienatdmmdlcapleicewhalli ghe 5£¢ 5lewisschgmiblenst.r uct ur al
view for explaining Substitute Sheet - 20 Novenber 2002 cleani ng of the
probe using t hel'lobes e telreBAAglshéBeS| Al t hkeambst ridve e&f pHethe
invention, and Fig. 6 is a schematic explanato di agram,show n he shape
of the end Bf° %egﬁrSSéaeﬁgaﬁ ‘byT%ﬁe‘%FgH% eﬁ%ecPégh?néssﬁ@EF%F L¥he
enbodi nent Laventd @n...ln,t raw ngs, anwhi e i f

di mensi ons g%r%%g 'figr ?S %p@%géf:ggm'}%gg\ ?%4 %%etggnveniégﬁgg;:gf s(g}l?tgftﬁllﬁ , and
is conpl et eyelli ffergm, fvamebhe aghuak pationed wh nENSi@ISmik081igkeA probe
end cl eaning sheet 100 in an enbodi nent of the invention is, as shown in
Fig. 1, a paomdefomall f éssnargssifaet: .f oThe epoovargeftdr e gil atatehelr cadheted to
the end of a probe 211, conprising a cleaning thin film 110 having fine

abr asi ve po@@efaql1sEpprhby Whth heheubhdee andn thleafiantasheaesizGapeovi ded

in alower layer of this cleaning thin film 110 and having,an elasticity,
and a boar cSASBIBT oV PRRAERR PRE Fowdio Tyt of THF SPERBR VLt Rhaet 150,

[ 0013] The ani hin fi ; ihs, C o] by, a h in _Fi ,
app! yi ng th%’ll%i %Hggga?{évef%roy\kyee(r& lbill %n@t ﬁggghrPéczth%f %lh"‘{aﬁldlfu%ﬂ:r%%lu
W th adhesi yevote thgnd f&erudd014u A drh g d | i ARRS iona yPeYdehelbkopnal um na
powder, silicon carbide powder, dianond powder or the I'i ke may be used, and
t he mat eri atanddmskee. ar €hpreferky dekerusercdnusiSubsthént diSheetd +hz0
Novenber 2002 depending on the material and size of the probe 211. [0015]
An i nportanPrpeenvitlrat Aéak| endi Ag tieianesit| wepadri ot fhe pProbRogkRgdhave a
sufficient rigidity so that the end may not penetrate through the cl eaning
thin film 139 %hen t he probe 211 is pressed against with a specified | oad.
This is also detég@;gly related with the characteristic of the elastic
sheet 120 descri bed below, and if the end of the probe 211 penetrates
through the cl epmi tiget Dedtéi| medddd, t bRaeNEdsf ihhenpr akenddloreashasy up to
the. elastic sheet 120 provided in the |lower |ayer of the cleaning thin
film 110, ahdetheprkéorsd sdeanihbemeaberof aflhboughvéhnt iena@lospibbe ¢nd
cl eani ng menber, a new foreign matter nag be adhered to the end of the

a

probe 211. clean while maintaining the shape, that is, the spherical
form of the end of the probe, the base material of the
probe end cleaning member, for example, silicone rubber or
urethane rubber may be adhered to the end of the probe. In

other words, the foreign matter adhered from the pad can be

removed by cleaning, but a new foreign matter may be



[0016] The thickness dinension of this cleaning thin film2110 is preferred
to be, for exanple, 100 mcroneters or less. [0017] On the other hand, the
-elastic sheet 120 is made of silicone rubber or urethane rubber having a
-uni form t hi ckness di nension. Herein, the reason of setting the elastic
sheet 120 in a uniformthickness dinension is explained bel aypsitiad sheet | f
the elastic sheet 120 is not uniformin thickness dinmensiogy &logani ng
the probe 211, the end of the probe 21f contacts with the probe end
Substitute Sheet g - 20 Novenber 2002 cl eaning sheet 100 irregularly, and
in the cleaning process, an excessive |load is applied to the probe 211
comng into contact in the first place. Therefore, the thickness dinension
of the el astiygetbaettoldPel S &f€r fip4 %901@@. 1 gkkliyge} enngidkess. th@018]
The required hardness of the elastic sheet 120 is delicately related with
t he char act erbbei eadotletherind eaemisgr t hfordidgmdfeas st iamed wtiowe, and
preferably the hardness should be such that it may be dented by a | oad of
several grapewderscenesedf fxpranthperndnef ptobepxide {O0UDIt Fver,i endt he

el astic sheet 120 is nmade of material having such a hardness as to be in

t he pressin&hﬁoFFPéHlB§tYh@feﬁ&m@VlPEetﬁﬁoﬁgffiﬂnwﬁ@ﬁtﬁﬁeJéhdiﬁﬁr@ﬁe pr obe
211 is presse the cleaning thin filmwth a specified |oad. .Far

exanpl e, as aﬁgntt?‘ 83"5%06 ?a’g]irﬁ c"iﬂ’fgm’rtutPoe'ErcY|C> © et Hihe FHIRS Yy e used

as the el astie gheetyd.20. aL0920] My coyer , ; whenthe gl ast i engheet 10 is

formed of silicone rubber or urethane rubber, it"is an advantage that it is
not necessapysti@ighuert fige ey RGd kilRahiihy hdfowtt bn aghesy - Isilhe | i ke.
That is, only by putting the cleaning thin film 2110 tightly on the elastic
sheet 120 medecdkasihgcone rubber or urethane rubber, the cleaning
Substitute Sheet - 20 Novenber 2002 thin film1I0 is sucked and fixed to
the elastic sheéP088b, and its setting is easy. If the cleaning thin sheet
110 is glued to_the elasti.c sheet /120 with adhesive or th L ke, .if the
adhesive is appF%ngﬁﬁEW§ﬁP9,Jﬁh,dgﬁff%doﬂnun Br lﬁﬁFcﬁﬁisghaiﬁﬁﬁgﬁon, of

the ol asti cshesto120, undulationsece Loraedkon the-aleanl narddiia L1 110

due to uneven application, and correct cleaning i s 1npaired, but such

probl em doep 3l QeEUElOLEAUS &RERETaabLS BEt rf6ding O082ddighenaspeai fied
| oad for pressing the probe 211 is several grans to scores of grans per one

probe 211, ardheohén defergliegnithg tdmich £ ghé. Trobe, nadehofutsidllowingar bi de,
the elastic sheet 120 is silicone rubber, and the probe 211 is tungsten,
it: is pref&Cabfprapent™atier 1% Gdmese £Q0LRE endnofhERdtPEPhand, the
board 130 is nag% g%] for exanple, netal plate, ceramic plate, or silicone
wafer. The board°P is required to have, enough rigidity to be free from

effects of deforpRbhonoefsdnei g asld er3heehs}2d,

The probe end cleaning sheet of the invention is a
probe end <cleaning sheet for removing foreign matter
adhered to the end of a probe, comprising a thin film for
cleaning having fine abrasive powder applied on the surface
or a metal thin film for cleaning made of a metal having a
hardness nearly same as or larger than that of the material
for composing the probe, having a rough surface, an elastic
sheet provided in a lower layer of this thin film for

cleaning of metal thin film for cleaning and having an

A)



that is, the dent when the end of the probe 211 is pressed. (0023] The
probe end cl eaning sheet 100 thus conposed by | am nating the cleaning than
film 110, elastic sheet 120, and board 130 sequentially fromthe upper
-layer side is fornmed in the sane size and shape as the sem conductor
Substitute Sheet 10 - 20 Novenber 2002 wafer on which the sefjreesist
.chip to be neasured by the prober is formed. Therefore, thsy (Bi&kos2902

di mensi on of the probe end cl eaning she@t 100 is set at about 0.8 to 2.0
mllinmeters. [0024] Herein, the follow ng benefits are produced when the
probe end cl eaning sheet 100 is in the sane size and shape as the

sem conduct or wafer form ng the sem conductor chip thereon to be neasured.
[ 0025] Firstelébeiseny conthiics obosed eprédoidedigith he seweeondyetobfchihpst o be
nmeasured is set in the prober, having a plurality held in one cassette. and
each piece islaaken sthaetf the cassette, and electric characteristics are
nmeasur ed, and. by m xi ng probe end cl eaning sheets 100 at a specified rate,
for exanple, one e end cl eani ng sheet 100 for every 20 sem conduct or

f th 21 b t ti t hi
when Che. pr obe. ot PRkl FURREGE SOBSN L4 aREnCBE: RebR i SPBRL 12 Bm §?§Yﬁ2ry

rrpasurement gamngg %ﬁéfc{ey d0 anR\é%e'f?af.n\ghglgﬁ(m %r@erp{é%p%vh?e%l p| urgtI g out

ti mes, but IS poss o enter prelrm nar he 'sequence o

the probe engfcltﬁamp@gbéhq%t phQlys vhctmeséé'@lﬁéhbel@éé- bRt and deen only
in the case of probe end cleaning sheet 100 by detecting the probe end

cl eani ng sheebriOfy byhsonrel nefandie prBvvkst ahdt ehSheksti2GiNateisenaze02 11
(0026] By thus constituted probe end cleaning sheet 100, cleaning of the
probe 211 i so§edchrd bR delBikcH e@2¢]enlb|eé| LAi Paripseseed Rﬂo’érl%@sfu@ﬁg t he

be 211 to b I d by th b heet 100 d
A shown | n BRG. 5. CPRe BPSEer 200 TS rGUbITY Hei BEGOF ntS B-BFSRR CRrd
210, a base 230 L, 4 £y 4 hepr oggc%ﬂ%gs g haehed cand & syctan

table 230 fo i XI ng t e sem con rmn he senlconductor chip
to be measurgdeaf O928)ithhe-Hy e Gaidd2h@akncl udes a plurality of probes

211

[{0011])

[Embodiments]

Fig. 1 is a schematic explanatory diagram of cleaning
of a probe using a probe end cleaning sheet according to an
embodiment of the invention, Fig. 2 is a drawing of the
probe end cleaning sheet in the embodiment of the invention,
(A) being a schematic magnified sectional view, (B) being a
schematic plan view, Fig. 3 is a schematic structural view
for explaining cleaning of the probe using the probe end
cleaning sheet in the embodiment of the invention, Fig. 4
is a drawing of a probe end cleaning sheet in other
embodiment of the invention, (A) being a schematic

magnified sectional view, (B) being a schematic plan view,

Fig. 5 1is a schematic structural view for explaining



di sposed corresponding to the configuration of pads of sem conductor chips,
a board 212 on which the probes 211 are nounted, and a probe support 213
nount ed on the board 212 for supporting the probes 211. In this probe card
210, the probes 211 are nounted vertically on the board 212, and the ends
of the probes 211 contact with the pads vertically, and hengqustitutesSieatt! ed
the probe card of vertical operation type. In the probe 214y NFRANIZ002 a
nearly | ateral Ushaped curvature 211A iSformed in order to keep a
specified contact pressure between the pads and probes 211 by deform ng
when the ends are pressed against the pads. The end of the probe 211 is
formed in a spherical shape as Substitute Sheet 12 - 20 Novenber 2002
shown in FigclBatfg dhechy ghreblilisiagnade pfobengsd eflediG2P EHertt ha board
212 of the probe card 210, a wiring pattern 212A connected to the probe 211
is forned, ahlet hwbpdihen21df ithe dmieattdent, o anlde Figst ér isota stahemaitict he
drawi ng through this wiring pattern 212A. (0030] The probe support 213 is

i ntended to BFEVBRRLQDAt dEEINRAThSBAVARFadEst Prate 211 thkertRheChr &be 211

i d i nst t.h , d h be 211 is i t t o,
| ndependent - HERBEr 1 HTH0! BY( Ot SRORRE. FOB3 L oAT GucEnBREL b1 6 550
provi ded be”%ﬁk@gm&?é’r%etﬁ@rqn%%?x.tként.o sIHCl&%n%rfa!vﬁB%%t, %@%J&'ﬁg,

, but al so

sem conductor wafer formng the sem conductor chipto measur e

the probe endnel eafifgoshgeheddibnd UB2AhBypdhtss ionedddratie@dprealkern200,
the end of the probe 211 is cleaned by the probe end cl eaning sheet 100 in

the fol | owm ngopreceemce. oFi desaftihe, pante iendoripdatieny slicddtertdd ifyoget at
a specified position instead of the sem conductor wafer, that is, on the
suction tabl 8ng38chenkatdtihehddpensarns210. For this setting, in addition
to the above nethgg g{ m xi ng the probe end cl eaning sheets 100 at a
specified rate i B9Yhe! seni conduct or waf ers, the Substitute Sheet 13 - 20

Noverber 2002 prgbg, s0d ghgani g Sheatis 400 diRY, pe. Pl flad . Lhe dober

200 aside fromthe sem con ers Tormng the sem<conductor chips to

be measured, jhteRBYoRE i@¢Si HNednévn Seh tde; pr ebe £ngrHbearhiy shaetink00
when neasurenent of a specified nunber of sem conductor wafers is over

[ 0033] When &heepr dbe eerdoclirantogesineenatdOri sdsetedntdheéhsuendontt abl e
230, either one or both of the probe card 210 and the suction table 230
setting the prebé éhd: cFeBRFhgithertclomnine Hoved Uy diid dvwindarfdnehe

probe.end ol BSAPRS EndEIe30. [| bOSRPTARS: I (PR, SHHRAI%ad™0l PUHHYG the
br oper val ue By Sthe2onPeoyAfeE thnd J0ERK, AgYeR e TR 5 AR R 2,
120 and prob&i241110 and having an elasticity, and a board 130 provided
in the lower layer of this elastic sheet 120.
[0013]
The cleaning thin film 110 is composed by, as shown in
Fig. 2, applying the fine abrasive powder 111 on the
surface of a thin film 112 with adhesive or the like.
[0014]
As the fine abrasive powder 111, alumina powder,

silicon carbide powder, diamond powder or the like may be

used, and the material and size are properly determined



[0035] In this way, as the end of the probe 211 is pressed agai nst the
probe end cl eaning sheet 100, as shown in Fig. 1, without tearing the
cleaning thin film 110, the state of being wapped in the cleaning thin
-film 120 by the dent formed in the elastic sheet 120 is repeated. [0036]
Since the fine abrasive powder 111 is applied to the  SubstgjydtiRtetgal 14
- 20 Novenber 2002 cleaning thin film 110, the surface is.$pNeemEEI20bY
this rough surface, the foreign nmatter adhered to the end of the probe 211
is removed. Further, as the elastic sheet 120 presses the probe 211, it is
dented according to the end shape of the probe 211, and therefore if the
fine abrasive powder 111 is applied on the surface of the cleaning thin
film 110, undekentihegcorivaid imatalkriaer anticspratef tie wrubeof21tthe probe 211
is not scraped off at all. [0037] When cl eaning of the probe 211 is

conpl ete, the pro®ele®hd cl eani ng sheet 100 is detached fromthe suction
tabl e 230, and a new sem conductor wafer to be nmeasured next is set, and

the electric chafactBPPEERRS BPiRheLENtEEN FUIEESL NG LY of Bl ROt h& new
sem conduct o fer are asured_in ccessjon, 038] In_thjs_probe_ end

ch et ng shebbaS00t SREULRalArRgt REATEFERNE 18LPLSF bY hed Bh=hohG: AGS I ne
abrasi ve po i i 1 i ead; . as; sho i 1.g. 4,
a cl eani ng ﬁg?gla%%i%gF%F§$&§09%%§&§% %@%dey%%hgﬁﬁs@g %aﬁfﬁg ﬁggaphghin _
film 140, thensufrage ofia (Bt gkebbbd fighini4l afch fOr spsampled tdpasten is
roughened by proper neans such as sand bl asting or etching to for a rough
surface 142. Thisi $smalecelitbitatvel  ard ragadd twiith sird axteanaicttie rikodcunt
plating or the like. = Substitute Sheet 20 Novenber 2002 (0039 The probe
end cl eani ngtBheé&tlagsiifg séaeh dREasiesgribedl behion fiand 140 tRe ferdedf sane

b , b i nat i | asti heet 120 _in t | 4 |, ., Of
1 cani ng ot SPSCRFACY | Thi BAbid S bBRrATA0cH T1RAT ThertAiay i 161 2 Re
| asti h 2 t ti h 1
Characteri ot P36 2%k | Cted a0y et OO T8 S| S9nhg ‘aear Eh ookl m

L40. like th@zéb9¥6v956§nhﬁgtEQa@d&EE”l%%@r b% ke@uidiadntaghaxyenergugh
rigidity so that the end of the probe 211 nay not penetrate through the

cl eani ng net ak ot hiand | theddfosdhenas hanprobe 2hkei soPpr ersed;onvientthenend of
the probe 211 penetrates through the cleaning netal thin film 140, the end
of the proberzober &icheslepning t Nemkenst iac Reeefor2dIpr Gatded imay heel ower

| ayer of the eaning netal thin filmi40, therefore, as in the case of
t he conventiaﬁhﬁrﬁgog% Eﬁﬁi?ﬂi;ﬁ% ﬁéenﬁﬁﬁg?,gggneM/foreign matter may be
adhered to the e@gogg]the probe 2| 1.

The thickness dimension of this cleaning thin film 110
is preferred to be, for example, 100 micrometers or less.

[0017]

On the other hand, the elastic sheet 120 is made of
silicone rubber or urethane rubber having a uniform
thickness dimension. Herein, the reason of setting the
elastic sheet 120 in a uniform thickness dimension 1is
explained below. That is, if the elastic sheet 120 is not
uniform in thickness dimension, when cleaning the probe 211,

the end of the probe 211 contacts with the probe end



(0041 The thickness dinension of the cleaning netal thin film2140 is
preferred to be 5 mcroneters to 54 mcroneters when the material. of the
cleaning metal thin film 140 is tungsten, or 20 microneters to LOO

-m cronmeters in the case of palladium Substitute Sheet 16 - 20 Novenber
2002 [0042] For exanple, in the case of using the probe end &|afid'Ehedicet
100, when the probe 211 of which contacf resistance is 10 gh véﬁméjiéoﬁnd
due to deposit of foreign matter is cl&aned about 10 times, by pressing the
end of the probe 211 and noving the probe 211 up and down, the contact

resi stance beconmes 0.5 ohmor less, and there is no problem according to
the results of experinents, in nmeasurenent of electric characteristics of
sem conduct®leairmps sharered 00Nithegskat cpndiued dm wafeerc/e@addy phecess,
explanation so far relates to the probe card 210 of vertical operation type
probe card &#m skiedsive Irashel 2 ldprloiachcts Wie hproke patlveerival Lytobut, as
showmn in Fig. 5, it is simlarly applied to the so-called cantilever type
probe card ??Pwﬂﬁ%hlf%et%ﬁd13F5Fhepg?6%e 21ThpEefortled Hifd CREFKRRESt O

contact with. the pad. Qver s _shown i ig..6 (B, (0O, .in.the case of
the cantil e€ FEt3pe" p?%/gé Eare&,as’?ﬁg 6?13&5 2]151:6 nay glg:&geﬁg\?é £ 18§ End.
[0044] [Effects ofedhed qgeation] The probe end cl eaning sheet of the
invention is a prgbe end cl eani ng sheet for renoving foreign nmatter adhered
to the end of aquiae, which comprises a thin filmfor cleaning having fine
abr asi ve powder applied on the Substitute Sheet 7 - 20 Novenber 2002
surface, an el d&ta c reheétepr hamiedsisn afl oves ledperciof shestt Hi2® fism for

cl eani ng and havi ng an elasticltg, and a board provided in a |l ower |ayer of
this el astiteshexiely FaMitéd vhREDt B e ¢hamactRr i Eas vf ithenadeaning
material whjch is..dent when the end of the probe is pressed wth a

speci fi ed | O&tF bt 5% ﬁgP t%?n“l:ﬁ}‘ttlﬁé‘e&ndag?"ghe S A ag’r]ré( eF%%ti c

sheet is ”B@§%§ge rgﬁaqgga%éwghgh kﬁageake%a'nbghaeagggseghQOE %gn?Py the

end of the probe en the end of the probe I's pressed to et Il'mfor
cl eani ng W $dwdhel spesis itedskeads &O04Bdnd hes efdie profan otihe probe is

pressed agai nst the probe end cl eaning sheet, the end of the probe is

wrapped in the P0@E®ing thin film and the foreign matter is renoved by the
fine abrasive powder applied on the cleaning thin film At this tine, since
the cleaning thiGRTi L sHé&t @krPeiastheeshd@0 aie désedchc@siaraglto the

shape of the end of the probe, the end of the probe is not scraped off as
experi ence ?Yllrf%es%%\)aeﬁﬁr sscérsar'ﬁoc%ﬁ te’l@brp&?\?érlflgspﬁfglgﬂebgnd of

the probe dogs ook penetsapeotirspghuihie eAeabhagothipe Limethe; mterial

for conposing t astic eet I's not adhered to the en e probe as a
new forei gnpr@ésed . tSt kthe eanihfe thoheidnomaiited gagpbeiEes@vedawlt hout

deform ng the end of the probe, and the probe end cl eaning sheet free from
deposit of Few fexamgle, as mentioned above, silicone rubber or
urethane rubber may be used as the elastic sheet 120.
[0020]
Moreover, when the elastic sheet 120 is formed of
silicone rubber or urethane rubber, it is an advantage that
it is not necessary to glue the cleaning thin film 110 with
adhesive or the like. That 1is, only by putting the
cleaning thin film 110 tightly on the elastic sheet 120

made of silicone rubber or urethane rubber, the cleaning



Substitute Sheet 18 - 20 Novenber 2002 matter on the end of the probe is
obt ai ned. [0046] O her probe end cl eaning sheet of the invention is a probe
end cl eani ng sheet for renoving foreign matter adhered to the end of a

. probe, which conprises a netal thin filmfor cleaning made of a netal

havi ng a hardness nearly sane as or |larger than that of theSutiate 8hedtor
conposi ng the probe, having a rough surface, an elastic she®ovemben2002 i n a
"l ower layer of this netal thin filmfor Scl eani ng and having an el asticity,
and a board provided in a lower |ayer of this elastic sheet, in which the
metal thin filmfor cleaning is nmade of a material which is dented when the
end of the probe is pressed with a specified |load but is not torn by the

Gont et i -t RESp 538G LT HFofTehSd A MG BroBATRRER Pt ErtEn " ne
Toad. [ 0047FRAI 955 AeCRABSpRsnESEHa LFokhPng eRERS "Eihe AT THE thove
Cl cani ng shESESd e G0F ALASprRAES 38 AERED TH I SRy TP i1 m
The ol cani ng L IRF (14H5 54 ChT < SEPALec CFRAYSTAG: cRBnRIGS SUbCETTNE Sneet

- 20 No 2002 thin fi.l ; di
Yo the ShapEreP iASSci B SRR Bronthe (RELAF o "fhe. b abe l Sher 8 aped
of f as expepigncgd.idy t By %@Ve@iéﬁ{e Eﬁit gggéﬁﬂ‘ FiRkat fro MAGEORS ,usdRGe the

end of the probe does not penetrat the cleaning thin film the

material fog %Q&ee%iiaa,t%@l astiscehealeaningoti fdhgpedrea, t Batensh@f the
probe as a ng foreign matter. Still nore, the foreign matter can be

renmoved wit heyh1dal apaisNgot hecene wicihe e ivandst Retpusde. end cl eani ng
sheet free fromdeposit of new foreign matter on the end of the probe is

obt ai ned. [0048]{o%hg]specified | oad ranges from several grans to scores of
grans, and a proper value may be sel ected depending on the material of the
cleaning thin fiThe speabfied netcdd t fior f pregsehastile sipgobeandlpr obe.
[Brief Description of the Drawings] Fig. 1 is a schenmatic expl anator

di agram of cley®miadg Ifams probscaspag e pFOHRS em%lrcpéanipﬁ'@béhé?étl'ac%‘é#di ng
to an enbodi nent of the inventjon.

Fig..2 is a drawing,of the probe end
cl eani ng sh&@ex ﬁhtehé_léﬁﬁéaﬁn’émnoﬁiyﬁel}r%v‘e?jt“i : °(fA;lgéFﬁ§ %QE}?: frat i
raan {120 ookl Nl (LeN(E) DohnD. 8 PESIEL | Sl WA Cl ol 212 |
probe end clLARAg SRS kN iLNE-SPROMIT Undl: 1'2d 14PRERAR,  Substitute
(0022)
on the other hand, the board 130 is made of, flor
example, metal plate, ceramic plate, or silicone wafer.
The board 130 is reguired to have, enough rigidity to be
free from effects of deformation of the elastic sheet 120,
that is, the dent when the end of the probe 211 is pressed.
[0023]
The probe end cleaning sheet 100 thus composed by
laminating the cleaning thin film 110, elastic sheet 120,
and board 130 sequentially from the upper layer side is

formed in the same size and shape as the semiconductor



20 Fig. 4 is a drawing of a probe end cl eaning sheet in other enbodi nent of
the invention, (A) being a schematic magnified sectional view, (B) being a
schematic plan view. Fig. 5 is a schematic structural view for explaining

-cl eaning of the probe using the probe end cleaning sheet in the enbodi nent
of the invention. Fig. 6 is a schematic explanatory di agramepaudfoshdee

shape of the end of the probe cl eaned Fé the probe end C'-%‘Ngébnﬁtﬁﬁ%@n
t he enbodi nent of the invention. [Refer&nce Nunerals] 100 Probe end

cl eaning sheet 110 Ceaning thin film 111 Fine abrasive powder 120 El astic
sheet 130 Board 211 Probe Substitute Sheet 21 - 20 Novenber 2002 [ ai ns]
1. A probe end cl eaning sheet, being a probe end cl eaning sheet for

renovi ng f oradiegn omawhérchatiher semiaendve torrd chfipa tpr bbemeasuped shgthe t hin
filmfor cleaning having fine abrasive powder applied on the surface, an

el astic shddohmtoviYedOFRed: | ohBRr P ESES/ of RENITE IR SFI IFAMEYS 1Pe i ng and

havi ng an elasticity. and,a_board_.prqvi.ded.in a_|l ower, | aye f_ this.elastic
sheet, wher enpsréﬁb(?yteﬁlénc}??wq%rs%eg%\r}i%f?g %5 sﬁﬁdé\éﬁ?bgugapé?i%? tEvmq ch is
dented when,;tihe gnhd Qf the probe is pressed with a specified |oad but is
not torn by tJhe end of the probe. and the elastic sheet is made of a

mat eri al which figp2dented in the pressed portion by the end of the probe
when the end of the probe is pressed to the thin filmfor cleaning with

sai d specifi edHexadn,2.the pfoblewing dbeani g saeet prbdiungda wWheabetrend

cl eaning sheet for renoving foreign nmatter adhered to the end of a probe,
conpri si ng REGR:E And Kilganiing fbeet| L&A hF HRJERSf SaMees bFe halwd ngaPhar dness
nearly sanme as_or larger than that_of the material for conposing .the probe,
havi ng a r qfght&r F§BES0 érP Oarsﬁacfesfhe%qrfblﬁ%ﬂ/iﬁb% AL "9 Ty SR thi s

metal thin fjdmforcheaphng,angd having an

[0025]

First, the semiconductor wafer forming the
semiconductor chip to be measured is set in the prober,
having a plurality held in one cassette, and each piece is
taken out of the cassette, and electric characteristics are
measured, and, by mixing probe end cleaning sheets 100 at a
specified rate, for example, one probe end cleaning sheet
100 for every 20 semiconductor wafers, the probe 211 can be
cleaned automatically. In this case, however, when the
probe end cleaning sheet 100 is taken out, different from
ordinary measurement, it is necessary to move up and down
the probe 211 plural times, but it is possible to enter
preliminarily the sequence of taking out the probe end
¢cleaning sheet 100, or to move the probe 211 up and down
only in the case of probe end cleaning sheet 100 by

detecting the probe end cleaning sheet 100 by some means.



Substitute Sheet 22 - 20 Novenber 2002 elasticity and d board provided in a

| oner | ayer of this elastic sheet, wherein said netal. thin filmfor

Cl eaning ZS made of a material which is dented when the end of the probe is

‘pressed with a specified |load but is not torn by the end of the probe, and

the elastic sheet is nade of a material which is dented in td|@sBiESSESEt

.portion by the end of the probe when, the end of the probe26ﬁ0?5ﬁ§§g@0§o
AT

the netal thin filmfor cleaning with sald specified | oad. AS. AS

CAfLAF LAS L AYS . Af AU AS, . Ayy LA .Af.AY .AAT AFf?2.ASFRAY,.Afy. AfY

[0026]

By thus constituted probe end cleaning sheet 100,
cleaning of the probe 211 is described below.

[0027])

Preliminarily, a prober 200 using the probe 211 to be
cleaned by the probe end cleaning sheet 100 is described.

As shown in Fig, 3, the prober 200 is roughly divided
into a probe card 210, a base 220 to which the probe card
210 is attached, and a suction table 230 for fixing
the semiconductor wafer forming the semiconductor chip to
be measured.

(0028]

The probe card 210 includes a plurality of probes 211
disposed corresponding to the configuration of pads of
semiconductor chips, a board 212 on which the probes 211
are mounted, and a probe support 213 mounted on the board
212 for supporting the probes 211. In this probe card 210,
the probes 211 are mounted vertically on the board 212, and
the ends of the probes 211 contact with the pads vertically,
and hence it is called the probe card of vertical operation
type. In the probe 211, meanwhile, a nearly lateral U-
shaped curvature 211A is formed in order to keep a
specified contact pressure between the pads and probes 211
by deforming when the ends are pressed against the pads.

The end of the probe 211 is formed in a spherical shape as
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In the board 212 of the probe card 210, a wiring
pattern 212A connected to the probe 211 is formed, and the
probe 211 1is connected to the tester not shown in the
drawing through this wiring pattern 212A.

(0030]

The probe support 213 is intended to prevent contact
with an adjacent probe 211 when the probe 211 is pressed
against the pad, and each probe 211 is inserted into an
independent penetration hole (not shown).

[0031]

The suction table 230 provided beneath the probe card
211 is to suck and fix not only the semiconductor wafer
forming the semiconductor chip to be measured, but also the
probe end cleaning sheet 100.

[0032]

By thus constituted prober 200, the end of the probe
211 is cleaned by the probe end cleaning sheet 100 in the
following procedure. First, the probe end cleaning sheet
100 is set at a specified position instead of the
semiconductor wafer, that is, on the suction table 230
beneath the probe card 210. For this setting, in addition

to the above method of mixing the probe end cleaning sheets

100 at a specified rate in the semiconductor wafers, the
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probe end cleaning sheets 100 may be provided in the prober
200 aside from the semiconductor wafers forming the
semiconductor chips to be measured, it may be designed to
set the probe end cleaning sheet 100 when measurement of a
specified number of semiconductor wafers is over.

[0033]

When the probe end cleaning sheet 100 is set on the
suction table 230, either one or both of the probe card 210
and the suction table 230 setting the probe end cleaning
sheet 100 are moved up and down, and the end of the probe
211 is repeatedly pressed against the surface of the probe
end cleaning sheet 100.

[0034]

At this time, the load of pushing the probe 211 to the
probe end cleaning sheet 100 per probe is selected at a
proper value by the material of the cleaning thin film 110,
elastic sheet 120 and probe 211.

(0035]

In this way, as the end of the probe 211 is pressed
against the probe end cleaning sheet 100, as shown in Fig.
1, without tearing the cleaning thin film 110, the state of
being wrapped in the cleaning thin film 120 by the dent
formed in the elastic sheet 120 is repeated.

(0036]

Since the fine abrasive powder 111 is applied to the
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cleaning thin film 110, the surface is rough, and by this
rough surface, the foreign matter adhered to the end of the
probe 211 is removed. Further, as the elastic sheet 120
presses the procbe 211, it is dented according to the end
shape of the probe 211, and therefore if the fine abrasive
powder 111 is applied on the surface of the cleaning thin
film 110, unlike the conventional ceramic plate, the end of
the probe 211 is not scraped off at all.

(0037}

When cleaning of the probe 211 is complete, the probe
end cleaning sheet 100 is detached from the suction table
230, and a new semiconductor wafer to be measured next is
set, and the electric characteristics of the semiconductor
chips formed on the new semiconductor wafer are measured in
succession.

[(0038]

In this probe end cleaning sheet 100, the cleaning
thin film 110 is formed by applying fine abrasive powder
111 on the thin film 112, but instead, as shown in Fig. 4,
a cleaning metal thin £film 140 may be used. In this
cleaning metal thin film 140, the surface of a metal thin
film 141 of, for example, tungsten is roughened by proper
means such as sand blasting or etching to for a rough
surface 142. It is more effective to treat this surface

with rhodium plating or the like.
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(0039]

The probe end cleaning sheet using such cleaning metal
thin film 140 is formed, same as above, by laminating an
elastic sheet 120 in the lower layer of the cleaning metal
thin film 140 and a board 130 in the lower layer of the
elastic sheet 120, and the elastic sheet 120 and board 130
have same characteristics as mentioned above.

[0040]

This cleaning metal thin film 140, 1like the abave
cleaning thin film 110, is required to have enough rigidity
so that the end of the probe 211 may not penetrate through
the cleaning metal thin f£film 140 when the probe 211 1is
pressed, If the end of the probe 211 penetrates through
the cleaning metal thin film 140, the end of the probe 211
reaches up to the elastic sheet 120 provided in the lower
layer of the cleaning metal thin film 140, and therefore,
as in the case of the conventional probe end cleaniﬁg
member, a new foreign matter may be adhersd to the end of
the probe 211:

[0041)

The thickness dimension of the cleaning metal thin film
140 is preferred to be 5 micrometers to 350 micrometers when
the material of the cleaning metal thin £film 140 is
tungsten, or 20 micrometers to 100 micrometers in the case

aof palladium.

10 10
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[0042]

For example, in the case of using the probe end
cleaning sheet 100, when the probe 211 of which contact
resistance is 10 ohms at the end due to deposit of foreign
matter 1is cleaned about 10 times, by pressing the end of
the probe 211 and moving the probe 211 up and down, the
contact resistance becomes 0.5 ohm or less, and there is no
problem, according to the results of experiments, in
measurement of electric characteristics of semiconductor
chips formed on the semiconductor wafer.

[0043]

The explanation so far relates to the probe card 210 of
vertical operation type probe card in which the probe 211
contacts with the pad vertically, but, as shown in Fig. 5,
it is similarly applied to the so-called cantilever type
probe card in which the end of the probe 211 is folded and
inclined to contact with the pad. Moreover, as shown in
Fig. 6 (B), (C), in the case of the cantilever type probe
card, the probe 211 may also have a flat end.

[0044]

[Effects of the Invention]

The probe end cleaning sheet of the invention is a
probe end cleaning sheet for removing foreign matter
adhered to the end of a probe, which comprises a thin film

for cleaning having fine abrasive powder applied on the

10%& () - S10%BoMoveriatdoo2 - 9
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surface, an elastic sheet provided in a lower layer of this
thin film for cleaning and having an elasticity, and a
board provided in a lower layer of this elastic sheet, in
which the thin film for cleaning is made of a material
which is dented when the end of the probe is pressed with a
specified load but is not torn by the end of the probe, and
the elastic sheet is made of a material which is dented in
the pressed portion by the end of the probe when the end of
the probe is pressed to the thin film for cleaning with the
specified load.

(0045]

Therefore, when the probe is pressed against the probe
end cleaning sheet, the end of the probe i1s wrapped in the
cleaning thin film, and the foreign matter is removed by
the fine abrasive powder applied on the cleaning thin film.
At this time, since the cleaning thin film sheet and
elastic sheet are dented according to the shape of the end
of the probe, the end of the probe is not scraped off as
experienced in the conventional ceramic plate. Moreover,
since the end of the probe does not penetrate through the
cleaning thin film, the material for composing the elastic
sheet 1s not adhered to the end of the probe as a new
foreign matter. Still more, the foreign matter can be
removed without deforming the end of the probe, and the

probe end cleaning sheet free from deposit of new foreign
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matter on the end of the probe is obtained.

[0046]

Other probe end cleaning sheet of the invention is a
probe end cleaning sheet for removing foreign matter
adhered to the end of a probe, which comprises a metal thin
film for cleaning made of a metal having a hardness nearly
same as or larger than that of the material for composing
the probe, having a rough surface, an elastic sheet
provided in a lower layer of this metal thin film for
cleaning and having an elasticity, and a board provided in
a lower layer of this elastic sheet, in which the metal
thin film for cleaning is made of a material which 1is
dented when the end of the probe is pressed with a
specified load but is not torn by the end of the probe, and
the elastic sheet is made of a material which is dented in
the pressed portion by the end of the probe when the end of
the probe is pressed to the metal thin f£ilm for cleaning
with the specified load.

[0047]

Also in this probe end cleaning sheet, same as in the
above probe end cleaning sheet, when the probe is pressed
against the probe end cleaning sheet, the end of the probe
is wrapped in the cleaning thin film, and the foreign
matter is removed by the fine abrasive powder applied on

the cleaning thin film. At this time, since the cleaning
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thin film sheet and elastic sheet are dented according to
the shape of the end of the probe, the end of the probe is
not scraped off as experienced in the conventional ceramic
plate. Moreover, since the end of the probe does not
penetrate through the cleaning thin film, the material for
composing the elastic sheet i1s not adhered to the end of
the probe as a new foreign matter. Still more, the foreign
matter can be removed without deforming the end of the
probe, and the probe end cleaning sheet free from deposit
of new foreign matter on the end of the probe is obtained.

[0048]

The specified load ranges from several grams to scores
of grams, and a proper value may be selected depending on
the material of the cleaning thin film, cleaning metal thin
film, elastic sheet and probe.

[Brief Description of the Drawings]

Fig. 1 is a schematic explanatory diagram of cleaning
of a probe using a probe end cleaning sheet according to an
embodiment of the invention.

Fig. 2 is a drawing of the probe end cleaning sheet in
the embodiment of the invention, (A) being a schematic
magnified secticnal view, (B) being a schematic plan view.

Fig. 3 is a schematic structural view for explaining
cleaning of the probe using the probe end cleaning sheet in

the embodiment of the invention.
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Fig. 4 is a drawing of a probe end cleaning sheet in
other embodiment of the invention, (A} being a schematic
magnified sectional view, (B) being a schematic plan view.

Fig. 5 is a schematic structural view for explaining
cleaning of the probe using the probe end cleaning sheet in
the embodiment of the invention.

Fig. 6 is a schematic explanatory diagram showing the
shape of the end of the probe cleaned by the probe end
cleaning sheet in the embodiment of the invention.
[Reference Numerals]

100 Probe end cleaning sheet
110 Cleaning thin film

111 Fine abrasive powder

120 Elastic sheet

130 Board

211 Probe
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{Claims]

1. A probe end cleaning sheet, being a probe end
cleaning sheet for removing foreign matter adhered to the
end of a probe, comprising a thin film for cleaning having
fine abrasive powder applied on the surface, an elastic
sheet provided in a lower layer of this thin £film for
cleaning and having an elasticity, and a board provided in
a lower layer of this elastic sheet, wherein said thin film
for cleaning is made of a material which is dented when the
end of the probe is pressed with a specified load but is
not torn by the end of the probe, and the elastic sheet is
made of a material which is dented in the pressed portion
by the end of the probe when the end of the probe is
pressed to the thin film for cleaning with said specified
load.

2. A probe end cleaning sheet, being a probe end
cleaning sheet for removing foreign matter adhered to the
end of a probe, comprising a metal thin film for cleaning
made of a metal having a hardness nearly same as or larger
than that of the material for composing the probe, having a
rough surface, an elastic sheet provided in a lower layer

of this metal thin film for cleaning and having an
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elasticity, and a board provided in a lower layer of this
elastic sheet, wherein said metal thin film for cleaning is
made of a material which is dented when the end of the
probe is pressed with a specified load but is not torn by
the end of the probe, and the elastic sheet is made of a
material which is dented in the pressed portion by the end
of the probe when the end of the probe is pressed to the

metal thin film for cleaning with said specified load.



