; e3evR6" Tvs W 2 APR 2002 1 DESCRI PTI ON METHOD OF MANUFACTURI NG

SEM CONDUCTOR APPARATUS  The present invention relates to a nethod of

manuf acturi ng a seni conductor apparatus, and nmore particularly, tola ArBtlfEd
of manufacturing a 5 sem conductor appgaratus which intends to inprove a
yield of the sem conductor apparatus by inproving a test process. A
conventi onal sem conductor appar ggdsrhagbgen manufactured in accordance
with the follow ng 10 processes. Device form ng process for formng a

nultiplicity of jgemieesoPnanweiervinedi st estippeoorssphARARDE! Yi Ng a
probing test (a continuity test) to a nultiplicity of devices 15 formed on

the wafer (a subject to be tested) D , for dicing the wafer
(cutting the wafer at every integrat em’mmmmmammtafter t he probing test
process is finished so as to forma pluraljgte of chips 20 Package process
for packagi ng each of the chips as a sem conductor apparatus Burn-in test

process for applying a burn-in [N

TECHNICAL FIELD *G00002*

The present invention relates to a method of
manufacturing a semiconductor apparatus, and more
particularly, to a method'of manufacturing a

5 semiconductor apparatus which intends to improve a
yield of the semiconductor apparatus by improving a
test process.

A conventional semiconductor apparatus has
been manufactured in accordance with the following

10 processes.

Device forming process for forming a
multiplicity of devices on a wafex

Probing test process for applying a probing
test (a continuity test) to a multiplicity of devices

15 formed on the wafer (a subject to be tested)

Dicing process for dicing the wafer (cutting
the wafer at every integrated circuits) after the
probing test process is finished so as to form a
plurality of chips

20 Package process for packaging each of the
chips as a semiconductor apparatus

Burn-in test process for applying a burn-in

test (a thermal load test) to the semiconductor



test (a thermal load test) to the sem conductor 0 Z APR 2002 2 apparatus
(a subject to be tested) In this case, anpong the processes nentionq? %Pﬁ%ﬁﬂ
. the subject to be tested in the probing test and the burn-in test, a%
external test systemand a 5 connecting nethod are basically the sane. That
is, there is enployed a nethod of nechanically contacting each of
conductive fine probes with each of el ectrode pads patterned on the subject
to be test apparategh(afsabpett soprebeehesteda hundred and sonme tens ,c.cm
having a 10 length and a width of some tens to a hundred and sone tens ,um
and a thi ckness of abbitthisufaefd #BORJI oFh@NPEPCHT FRFn BEPBYOBRAt he ot her
alloys. As the fine probe, for exanple, there is enployed a narrow probe
nmade of a t%@%%?entTVvSBPjﬁpﬁiE%e?e(Ffﬁt%ﬂdlﬁa9?%99%9®¥%%eF%?tO?HQS atip
of sone tens ,c.~mand a |ength of sone n URE OF THE

o)

t DI SCL
| NVENTI ON HoWevRrIRT# t heSbr obR %¥F%€?%}eg?atg%%%}ﬁﬁn%éEIamﬁth the prior
t ti d ab | iS. i f t el iti i
cneh of S hesanagdt P nefhds S ERa S R Fhe  SIndC T HRAE Ye RO LT e
b i thi.n_ the. f ) th | d
Pinber of 1 Hietdr 18 EhBGyed % LSt nda IUFORERin |08 £y SCORPAE RRAS. 200 @

fhen, ' technlligsqf otosghul et Ben DT 9PLEUE SpcREOlLpNEE abouprgye di scl osed,

for exanpl e, apanese am ned I cation 74,

Japanese P 1 Ded,Pupl L caty 9 , 3P apa 2 APR
2002 3 PatS%%ﬂ%ﬁgggﬁgﬁgggﬁa I?%%t?%%9§%£b5?23%g%%§2n%€tﬁepﬁﬁgg.O?n Japanese

Pat ent Unexawd@eds5b! t6aE1 06 Aonudd2dd3dAd sbfe Stenst Wie, iaviee $uch that
a plurality 5 of beam structures are fornmed on a single~Si single crystal

flat plate iéngtHi aR6t & oniathaoesomel 8eRs Bops ohesdied asdfsomed in each
of tips thereof, and a conductor layer is forned in a direction of a fixed
end of the bemsn st wotdirae Hhiorhridss projadsiuton. 460 bnd) apaecod Rat ent
Unexam ned Publication No. 9-148389, the structure is made such that S
substrat e halimgnenrekblonyer stherokler nadieyer ends shgetingeprrabtnat ed, a

pi ezoel ectric conponent is arranged on the |lowernost |ayer near a plurality
of beam st riR¥ (g¥aMphg, there is employed a narrow probé made of a

tungsten (W) or a nickel (Ni) and having a diameter of

15 a tip of some tens um and a length of some tens mm.

DISCLOSURE OF THE INVENTION
However, in the probe structure in accordance
with the prior art mentioned above, a large area is
required for accurately positioning each of the probes
20 so as to fix. Accordingly, it is hard to arrange more
probes within the surface, so that a number of the
electrode pads and a number of the chips which can be
tested at one time have been limited.
Then, techniques for solving the problems
25 mentioned above are disclosed, for example, in Japanese
Patent Unexamined Publication No. 1-147374, Japanese

Patent Unexamined Publication No. 9-148389, Japanese



15 the fixed end of each of the beam structures, and conducting neans for
conducting the tip of the beamstructure with an open surface on th
uppernost layer is provided. In Japanese Patent Unexam ned Publlcatlo%AR%zmz
20 9- 243663, an el astoner is interposed between a Si substrate having an
aggregate of projections conducting wsth an external portion and a fixed
pl ate. However, in Japanese Patent Unexam ned Publication No. 1-147374,
since a terpanahteddekamidbdelPabliode)onf Na.wWdr@4Ri6HARI anttheh8i substrate is
al ways forned on substantially the sanme surface as a probe (projection)
formng surflake.within the Si substrate, there is a problemthat the
subject to be tested is 0 2 APR 2002 4 interfered when perform ng an
el ectric connection fdnwdapahesm Phtesketinesdainkdr Phéd icahidaplivese Pat ent
Unexam ned Publication No. 9-148389, since it is necessary to 5 provide the
pi ezoel ect rilelddApdneithei strnetuirgdie vRdehsugbamhetr acpdhugaliftgre is a
great problemin view of a cost and a yield in the case of formng a
mul tipli&it9fobPeploB&sucsurer ALpt hermefnopapaféddlPaféne ibgdrani ned 10
Publ i cati on No. 9-243663, the elastoner is directly prOV|ded on t he back
surface of FRESERlsfHpafr Riatenipha Sirgetdre 8f endadiasPlénfucture,
however, a throug groove is al ¥s fo ne% in the erlgherg of each of the
beans in t hBrRASETLRA 18nECKBER 1fr GBEHr 8Ti S1BSovNEESP 3 fhat there is

a possibili Wws .qu side ed due

to a pressu%énépggofi%sygF 6?e§8%ﬂ8. #ﬁr?hgffegﬁéﬁgbbSCt 66§§ bFP%{y t hat
the Si subs%gakﬁewgggﬁnggrgxtgg Egghnghgugrbﬁegtlgk of | oad necessary at a

time of testing the subject t [arp i s broken. An object

of the ppesent 'nvent&9nJhgah@seabstektpgagkahﬁnea peBl 18acgbachbode pad of
a waf er |nalarge area ana In a urrp, In an electric characteristic

testing progessggen;espendtirdct@ra PEORME8S 9licROthEN 6andubker-agRpar at us
manuf acturi ng processes. In order to achi eve the object nentioned above, in

accordance watvhnghehpeeskayersveokrmed, ihhai€ fegeptoghdpdsaaret hod of

manuf acturing a sem conduct or D 2 APR 2002 5 apparatus conprising: a

devi ce fornlagipabedssaf piekoeleagracnabmpopknti tip efrdegedesnotha waf er;
lowermost layer near a plurality of beam structures and

15 the fixed end of each of the beam structures, and
conducting means for conducting the tip of the beam
structure with an open surface on the uppermost layer
is provided.

In Japanese Patent Unexamined Publication No.

20 9-243663, an elastomer is interposed between a Si
substrate having an aggregate of projections conducting
with an external portion and a fixed plate.

However, in Japanese Patent Unexamined
Publication No. 1-147374, since a terminal end (an

25 electrode) of a wire within the Si substrate is always

formed on substantially the same surface as a probe

(projection) forming surface within the Si substrate,

there is a problem that the subject to be tested is



" a probing test process for applying a probing 5 test to the wafer (a
subject to be tested) on which the nultiplicity of devices are fornq?‘ p qMZ
a burn-in test process for applying a burn-in test to the wafer 8 or %ﬁ|E
(a subject to be tested) on which the nultiplicity of devices are forned,
10 wherein the structure is nmade as fgllows. (1) In the probing test
process and/or the burn-in test process, a conductive projection is
provi ded onjateREBredrwRes, pandotrheng af ebetuded aopnecessnfor pressing
the projection of a test structure 15 in which the projection and a pad
provi ded onferwsdrfiaceompphsi eketorbfie.main surface are electrically
connected to a desired position of the subject to be tested. (2) In the
item (1), the test stFucrthee,i snpdfepadedewPéhentcondyaniuedprojecti on on a
main 20 surface, and there are provided a first plate nmenber in which the
proj ecti on Rndlibetpad NoovPd&d8dA%t heisaef ateisppeseseary the mai n surface
are electrically connected, a second plate nenber arranged on the side of a
surface $orpifayidhetpadpotzondettric ppapenaphbér RBeamddidhdewhich the pad
and a wire formed on the second plate nmenber are electrically connected,
and a thirdtbﬁab@ameﬁﬁéﬁCéﬂrang§geﬁétméeﬁ greati psebprat énn¥aBEr 0and t he
second pl ate nenber, fornmed_by. a nmateri al ~ 2 APR 2002 6 having a Young's
nodul us of ®0CePh BPdndrEighd ABVERE S2FRi €knES¥MHRI1B0 , umor nore. In the
item(2), a nunber.of tes% conﬂéctor portions existing within a projection
surface of BBTHIPHSEYE BFaPECHERber to said wafer or chip in a state of
pressing said projectLons,to a desired position gf, said . wafer.or .chip and a
nunber of said projec%?bzé ?8Fﬁ§8rrn12alap?PF§? ngngngﬁsérm%gFﬁed in an

el ectrigal | ¥}, nHEREAgRNo TRHNGY 38ES, eEHR! of 95880t Bk rect1y

provided on the back surface of the Si substrate in the
structure of the test structure, however, a through
groove is always formed in the periphery of each of the
beams in the case that the beam structure is provided,
15 so that there is a possibility that it flows out to a
side of the subject to be tested due to a pressure at a
time of pressing. Further, there is a possibility that
the Si substrate weakened by an etching due to a lot of
load necessary at a time of testing the subject to be
20 tested in a lump is broken.
An object of the present invention is to make
it possible to test an electrode pad of a wafer in a
large area and in a lump, in an electric characteristic
testing process corresponding to a process of
25 semiconductor apparatus manufacturing processes.
In order to achieve the object mentioned
above, in accordance with the present invention, there

is provided a method of manufacturing a semiconductor



"(4) Inthe item(2) or (3), a plurality of 10 the projections are present
and a through groove crossing over a straight |Iine connecting adjacmeApmqmn
projections is provided in the first plate nmenber. (5) In any one of the
items (2) to (4), a space is present between the projection and the third

15 plate nmenber. (6) In any one of theg items (1) to (5), a plurality of the
first plate nmenbers are provided within a substantially the sane plane. (7)

In any one @bphhe tise®onpbidiqq:6), a 20 part other than the projection of
the first plate nmenber or all the area and the subject to be tested are in

contact when pressing a Rvilcel golrdfgapracées et FRYntiing s0myha subj ect
to be tested. The inventors of the present application have 25 searched a
known art ompltibe thasifs defvildes esal wadgkert;he present invention. As a result,
Japanese Pat ent Unexam ned Publication No. 5-243344, Japanese Patent
Unexami ned Publicati or Noolint23e4E, plrapasescEoRatagplying 2 ARRBLHIGRY

Unexam ned Publication No. 7-7052 and Japanese Patent Unexam ned

Publ i cat BontHst 80148%5¥ade |(iastadh jeot Howbeertesteu on twhemhdeser i bes t he
present invention as nentioned below. 5 In Japanese Patent Unexam ned

Publ i cat i onmN3tiBla43344 oft evd cies direclfogaeda sinducture in which a
plurality of netal projections are formed on a thin and flexible thin film
that is, a nmenbrane by ksimg im pestt nmydedmdogyepplyihe &ikeranineach of

i r in order . i bl
themis 10 ftoersr'gecti:oasthae Fx)/qao eer’ 8I orO Cq".lelp tPa nsaukk?j eét pé)gsbg t?egt(:)ed) on

which the multiplicity of devices are formed,
10 wherein the structure is made as follows.

(1) In the probing test process and/or the
burn-in test process, a conductive projection is
provided on a main surface, and there is included a
process for pressing the projection of a test structure

15 1in which the projection and a pad provided on a surface
opposite to the main surface are electrically connected
to a desired position of the subject to be tested.

(2) In the item (1), the test structure is
provided with a conductive projection on a main

20 surface, and there are provided a first plate member in
which the projection and the pad provided on the
surface opposite to the main surface are electrically
connected, a second plate member arranged on the side
of a surface forming the pad of the first plate member

25 and in which the pad and a wire formed on the second
plate member are electrically connected, and a third
plate member arranged between the first plate member

and the second plate member, formed by a material



"obtain a denser probe arrangenent. However, since each of the probes is
arranged and fornmed by newy piling up a plating on the surface of t@g;@kqmz
menbrane or attaching a conductive projection, a dispersion tends 15 to be
"generated in a height of each of the probes, so that it is hard to bring a
multiplicity of probes into the elect%ode pad of the subject to be tested
ina lunp. Further, in the probe forned by the nmethod of piling up the
plating. a §83Rag0h LBRnsL! AERualst BE 49 BPYJ BE! hRRd analbstantl al |y

formed in a sp i surface shape in many cases and a |large s ace is

goi ng to berhreughissi B0 160Nt aat oW hbrthe subject to be tested, so that a
great load is required for the purpose that one projection and the

el ectrode pad are 25 gnqued isM&mn Fyzr)tlhea[ ’ndn{betxheofmt%]%j gﬁgn&%ggpg t he
g

plating wwthin a plating nold previously forned at a accuracy and

havi ng a shaqgrttiomss leapes tamg fubradiing aapEgaertbten pruoyade ot o Bd it doty
renmovi ng the.platin 0.2 APR 2002 8 nold.as a probe, a dispersion of an
initial bei Wtc,eaﬁleg@efeﬁceg&lcﬁm Cha cﬁ}la%tlirg ade?tiﬁ%t?%rp?%s%I y
gener at ed sigaG@ dproFrHiBrRONeeH IMEd-dd g S Remesh 1d RyPasd | OR.
Accordingly, the shape of the tip is 5 blunted due to a repeated use and it
is hard to G¥epf @ndad ewghemet mid menilact jang omrsd st ysaod ffegtent | y

repl ace the_prqhe tes t_ 4.S.4.nC . ) at ent
Unexam ned ngl%itéc gteﬁ%ﬁ@m%%dgih%%élEf%eelrrlegalelgls}gﬁs%#%bs%%%g{%tfau{ TUre in
whi ch a not elrel &duelmtd ieach katermmterial (a card) by setting a synthetic
resin and a netal as a base material so as to form a _probe which can
elastically deforns i Kdépd&RdEREl yLeMowdVePr $Pncedt PdUBaddt¥aCdrial for 15
form ng bhe robe i,s a.synthetic resin ang a n%&gl, there is a great

di ffer ehle GNCCcBEPHEETERPSoRTENEIREF Ex BAAs Pol WFCUE Ty 8LFEYE to Si
corresponding toithe g%terial af. %helsugject to,be test.ed. %p%prdingly,
when forninﬁ PR& 8908e EOPrEEESﬁg'ﬁg 8 tﬁg“P&Fé&nﬁoa &cggt t¥%e tested
such as all f.th f.ar, or t | i there i.sadvant age t hat
a position gk?ﬁféﬁgaagné%aggg@ﬁﬁegnlpnﬁgf g??ggt'gﬁ%ghﬁfﬁ%gﬁgse mat eri al
and the wafer surface gyerhoayt eABEHE ¥Hhe YREmdt (9N fer (@)testing
environnment. Further, in the 2¥ case of formng the present structure by a
synthetic rephBe SkNpeegdegenbetlvednniienpworikicigos aad $£her @atied t han an

el ectrode pad formng rule for the subject to be tested, it is hard to form
the strubtuptatesmembem. 0 2 APR 2002 9 correspondence to the subject to
be tested. In addition, in order that each of the probes is conductive with
the el ectrode pad, it (b3 ABcesyappet ofappeyidepseddt)ert® éd /| dad in
accordance wth a _shape of the probe, a material and the |ike, however,

. 2 . .
since a | owPePRELAEYLBAy tEGch1AStaPLPhENBEMP L Esh SdBE®Viidehave a rigidity
capabl e of geggtating éhg ItQ'ad1 it bs hard tgQ_conduct. For exanple, even
when the | o84 BAR BeSYRAEPAFEEIDY &8Si §AMGgPa28F2e of the formed notch 10
and the like, it can obt aiped r | 1 appl\yi.ng excessi ve
tensile strain to the?EQn?he%Bg ngiﬁﬁ i@%o?&ghﬁlgﬁ)at%eﬁﬁgﬁe§t strain is

gener at gg iﬁaEEeo%MgEh%BEﬁ £ éigra'he&ieﬂeoﬁr%ﬁgi&qrsioph@%% a desired | oad
can not be generated at the later pressing
member or all the area and the subject to be tested are
in contact when pressing the projection at a desired
position of the subject to be tested.
The inventors of the present application have
25 searched a known art on the basis of the result of the
present invention. As a result, Japanese Patent

Unexamined Publication No. 5-243344, Japanese Patent

Unexamined Publication No. 6-123746, Japanese Patent



15 tinme. Further, it is not actual to formthe base material by a netal
since it is hard to formthe notch itself in correspondence to the
.electrode pad formng rule for the subject to be tested. In Japanea@&%ﬁ%ﬂmz
Unexam ned Publication No. 20 7-7052, there is disclosed a structure in
which a plurality of structures constituted by beans, projections and netal
skin filns are forned by setting Si or a netal as a base material so as to
form each ofnekempnefeBubbhsabson Neobé-7Hohesrd, Japaneser Hahert 25 with
this nmethod, since in the projection at a portion near a center of the S
substrate, YhexamginedtPubporatopnalart8fiopdah aleetistEd vhrface of the S
substrate, it is necessary to forma wre to an outer 0 2 APR 2002 io
peri pheral Bedeveyrfaereoffthbem degpsipas ethf t RBEREBPENgNERAYIPROM t he
projection at the portion nearer the outer side surface of the Si substrate
and the fol PdWeRtHPPed PRLPWe case that a multiplicity of 5 projections

are forned, lengths of the wires in correspondence to the respective
proj ectidns are not aI?gﬁ%Ha%ESﬁeF?t%§£a&?§§%ﬁfn?§rpﬂpi?ﬁ@tb% off®s hard, so

A ) . oG e O A . e ;
}ngéd;nggenég%ﬁ?ﬂgiﬁegﬁgégggs;%?giggﬁégs%r ﬁ%él ug?;gP?V g%ﬁagagtgsistic.
In Japanese, falent, Ungxaml ned E?Qié&@ibﬁg e 6}ﬂ§§5§n Lhef ¢! 5,41 sclosed
a structur®Th Wt ch A wire 1sPprovi ded by setting Si —as a baseHateri al

o0 on, SEEBELE CARUELLgR (AP o8 ok ond eyt o)

conmuni cat € ack surtace ase nateria t hr ough hol e.

However, Siﬁ@@tfﬂée@ééﬂﬂof&@ftéﬁ&etﬂgdfiﬁé hd aB8cR ¥af epegofLesponding to
the subject"to be"tested ar€ electrically connected by using the

ani sot o1 @pi £oeRedlugs | agpfoba) hayi dgdér 200 eiRé | el yobsgbhleesbst ance in
pl ace of the plating as the probe, at first, it is necessary to apply a
great pressobipimad densedeprdloe perfangemsnel eciowevenpnethtoneatha
resi stance equal to or less than a necessary predeterm ned val ue. Next,
when appl yiof) tie RSokhesals prrsanggd| aad Eermeatbyneewipopelingaupi nely
wor ki ng probe corresponding to a size of the el ectrode
a plating on the surface of the flat membrane or
attaching a conductive projection, a dispersion tends
15 to be generated in a height of each of the probes, so
that it is hard to bring a multiplicity of probes into
the electrode pad of the subject to be tested in a
lump. Further, in the probe formed by the method of
piling up the plating, a shape of the surface of the
20 projection is substantially formed in a spherical
surface shape in many cases and a large surface is
going to be brought into contact with the subject to be
tested, so that a great load is required for the
purpose that one projection and the electrode pad are
25 conductive. Further, in the method of forming the
plating within a plating mold previously formed at a

high accuracy and having a sharp tip shape and forming

an accurate projection obtained by removing the plating



pad of the subject to be tested, a conductor (in nmany cases, a netal

powder) within the anisotoropic 0 2 APR 2002 11 conducti ng fi'”‘eﬁffﬁﬁf
.in a direction perpendicular to a pressing direction, so that the 2007
resistance is further increased. As a result, there is a disadvantage that
a stable electric connection can not Ige obtained. 5 BRI EF DESCRI PTI ON OF
THE DRAWNGS Fig. 1 is a schematic cross sectional view of a structure of a
testi ng bodyoild ascar ganbe ,wWat ki izpearstioci meEntanofintiftd air éedrtht maent i on;
Fig. 2 is a schematic view of a structure of 10 a testing body in
accordance Wt Irednokekeor henevdimeat pdfastthe gledsema tiloweritsi @ysiBiyg. 3 is a
schematic view of a structure of a testing body in accordance with the
ot her enbodigepetragfedt Isd ngree sedoaidnisniciomsents afkieg. in itdiea ssehrgreatadc vi ew of
a structure of a testing body in accordance with further the other
embodi nent &ipt Perplesent Acepadtingay (Fitde Shiapeg ofcAdeattii® isew of a
structure of a testing body in accordance with further the other 20
enbodi neft BlupkedpdageP ienvemeaded mMs§ 264G dta ischarsk ite Wsavior a
structure of a testing body in accqordance with further the other enbodi nent
of the pres@ntoPdvédficon; A8 § TPSidta ddhefatfitCeFiSékYoft% structure of 25 a

esting body L aceqrdancs Wi Luiher, the QIS o rege cost ic

increased.
In Japanese Patent Unexamined Publication No.
10 6-~-123746, there is disclosed a structure in which a
notch is formed in a base material (a card) by setting
a syntﬁetic resin and a metal as a base material so as
to form a probe which can elastically deforms
independently. However, since the base material for
15 forming the probe is a synthetic resin and a metal,
there is a great difference of coefficient of thermal
expansion with respect to Si corresponding to the
material of the subject to be tested. Accordingly,
when forming the probe corresponding to the large
20 subject to be tested such as all the area of the wafer
or the like, there is a disadvantage that a position
shift is generated in an inner direction on the base
material and the wafer surface due to a temperature
variation for a testing environment. Further, in the
25 case of forming the present structure by a synthetic
resin, since a general minimum working size is greater
than an electrode pad forming rule for the subject to

be tested, it is hard to form the structure itself in



enbodi ment of the present invention; Fig. 8 is a schematic view of an outer
0 2 APR 2002 12 appearance of a wafer in accordance with an enbodi mBrit AR 2007
the present invention; Fig. 9 is a schematic view of an outer appearance of
a wafer in accordance with an enbodi nent 5 of the present invention; Fig.

10 is a schematic expl oded vi ew whi chgshows a part of a main body portion
of a test systemused in a probing test process in accordance with an

enbodi nent ebrirke pIrREekle ithvenkl eubjtetFitd bhkl tegtaaschemati c perspective
view of a first plate nenber in accordance with an enbodi nent of the

present inveaddieions deenrideemcaasuchate oFppoe peobesa igr oj ection formng
surface; and Fig. 12 is a partially detailed view of a 15 first plate
menber in acoaddandeewstilt hamhenkddichenideopatihe ipr dseneciessantyi @, BEST MODE
FOR CARRYI NG OQUT THE | NVENTI ON Herei nafter, an enbodi nent in accordance
wi th the prepeily ianpemrtiedrerminkedbdoddsdn bedoredanwewmtith2@ iskfagreence to the
acconpanying drawi ngs. Fig. 10 is a schematic exploded view which shows a
part of & maifnthedproedet,i anmaftesivdsensyshemliked hovaverobisigicest process
in accordance with the
low elastic body such as a synthetic resin does not
have a rigidity capable of generating the load, it is
hard to conduct. For example, even when the load can
be generated by designing a size of the formed notch
10 and the like, it can be obtained as a result of
applying an excessive tensile strain to the synthetic
resin. Accordingly, a permanent strain is generated in
the synthetic resin after one pressing, so that a
desired load can not be generated at the later pressing
15 time. Further, it is not actual to form the base
material by a metal since it is hard to form the notch
itself in correspondence to the electrode pad forming
rule for the subject to be tested.
In Japanese Patent Unexamined Publication No.
20 7-7052, there is disclosed a structure in which a
plurality of structures constituted by beams,
projections and metal skin films are formed by setting
Si or a metal as a base material so as to form each of
the projections as a probe. However, in accordance
25 with this method, since in the projection at a portion
near a center of the Si substrate, that is, at a

portion apart from an outer side surface of the Si

substrate, it is necessary to form a wire to an outer



‘present invention. In the present test system there 25 are installed a
heating apparatus for heating a wafer 2 to be tested and a vacuum (]ZAFRZWZ
adsorption apparatus for fixing the wafer 2, and there is provided a wafer
st age 0 2 APR 2002 13 100 having a drive mechanismfor controlling a
relative distance between the wafer apgl a test structure. The wafer is
mounted and fixed on the wafer stage 100 so that surfaces opposite to the
tested surf peeipherfaced.de sandace o ronld s iheaftet raned adnfy ol 1 ed at a
tenperature of about 90 to 120 C. The test structure is attached to an
upper porti Geepfinigh@wssf erdm thev piridjealt idin ettt itdre pormeEchamezaldry fixing a
second plate nenber 6 to the present test system At this tinme, as a 10
matter of caheseutire stielst sabmfiacteuioE ithedisrie ctudss tym ttehainda thier st pl at e
menber 1 is directly faced to the tested wafer. In this case, the first

pl at e menberfol lamd nicherigegonc plhat easentidiato aame lteighiamiidal lof i nt egrat ed by
a predetermned nethod in detail 15 described bel ow before being attached
to the t@ést pypgesmionse dre Sorpieste Lemgthdys P Sheomiaesbyinsetting Si havi ng
an outer dianeter substantially equal to or nmore than that of the wafer 2
as a base NRPELEEPONHRNSE2F0 ¢ hife ERFPECHL ViEh PLRISSESE o Ifakiotg i t
possible to form a probe _corresponding to positions of all el ectrode pads
to be testedlddnkenag1Vedrledsor Ry L L raindedAqomes dakds iSO possi bl e

to press, that is, test, all t.he wafer in L unp. .25 .The pr.esent probin
teslto proces$PRE BBEEEr dd Sy SANANFEOF &g’ﬁrtog%hilﬁg W@spdﬁﬁfcttioﬁg botﬁ of

the wafer ang t he test. sttuctﬁ{e %pd Q£$§§in%ﬁ%hen1untkl a predeterm ned
pressi ng and ﬁFlePeWﬁ&%ﬁHﬁaf aﬁﬁ t (& ng 66714 Wafer fixed to the

Lot LU TRRL IR S5 ST B B B Lo L1 corresponding
the probing test procgss japah¥se FRRRGL Unlexamindd08diblication No.
8-148553, there is disclosed a structure in which a
wire is provided by setting Si as a base material and
an anisotoropic conducting film as a probe and the wire
15 1s communicated with a back surface of the base
material from a through hole. However, since a testing
substrate made of Si and a wafer corresponding to the
subject to be tested are electrically connected by
using the anisotoropic conducting film having a
20 relatively high resistance in place of the plating as
the probe, at first, it is necessary to apply a great
pressing load in order to perform an electric
connection at a resistance equal to or less than a
necessary predetermined value. Next, when applying the
25 great pressing load as mentioned above to a finely
working probe corresponding to a size of the electrode

pad of the subject to be tested, a conductor (in many

cases, a metal powder) within the anisotoropic



by a tester whether good or bad an LSI circuit conduction is at every chips
anong them The results thereof are used as a data for judging mhet@q;Apgzmz
not a conduction correction at each of the chips is required, 10 whether or
not it is necessary to apply a predetermned load to each of the chips in a
next burn-in process and whether or not it is necessary to return a result
of the burn-in process. In this case, a nethod of manufacturing a 15

sem conductasndppaird uSilm escapeance av dhrédeipn esenperdbodiaentoi ncl udes
the foll owi ng processes. Device form ng process for formng a multiplicity
of devi ces anpresmiry Piobchgon esto prloaesshé oreapptynag as pfobthgr20 t est
(a continuity test) to a wafer on which a plurality of devices are forned
Burn-in tesingrexzsd. f oks appresnlt a buerei hstesdigsadvaetage that aest) to
the wafer or chip on which a plurality of devices are formed. 25

Her ei naf t erstaakh ofethelpreoerReesion | Fapeneh Hetebtadesdri bed bel ow.

[ Device form ng process] The device formation is perfornmed with 0 2 APR
2002 15 respect to the wafer in which a surface thereof is mrror finished
after slicing a single crystal _Si ingot thin through a multiplicity of unit
processes HRERRrRE %%E]??{%I&t@%n'r%? Ig%ZWErégsto be manufactured. A 5

detailed description therepof ., wll be onmtted, however, for exanple, in the
case of a popul ar G NEEI ( Chrbf cRreRtAP)A RAS aFL 0RF (RS SEHPRONAULESI TE it i s

process.  Beroi eparati ot o et o5od8 1R adBSrimRTEFBcele” &
conrcel o PSSR PAECESE et TanEgees, = pratertive [im o
waf er mentioned Fig. 2 is a schematic view of a structure of
10 a testing body in accordance with another embodiment of
the present invention;
Fig. 3 is a schematic view of a structure of
a testing body in accordance with the other embodiment
of the present invention;
15 Fig. 4 is a schematic view of a structure of
a testing body in accordance with further the other
embodiment of the present invention;
Fig. 5 is a schematic view of a structure of
a testing body in accordance with further the other
20 embodiment of the present invention;
Fig. 6 1is a schematic view of a structure of
a testing body in accordance with further the other
embodiment of the present invention;
Fig. 7 is a schematic view of a structure of
25 a testing body in accordance with further the other

embodiment of the present invention;

Fig. 8 is a schematic view of an outer



above shows an outer appearance shown in Figs. 8 and 9. 15 A size of one of
chips 21 fornmed within the wafer 2 is set, for exanple, such that a b? R 2002
~thereof is about some mmto sone tens nm and sone tens to sone hundréds g?
el ectrode pads 211 are provided in each of them In 1 this case, a surface
of each of the electrode pads 211 20 13 nornmally forned in a rectangul ar
shape having a line of sonme tens ,umto a hundred and sone tens ,um

Furt her, theppeatrantceveff ial madert ha secbadence wiithoram erbodieensn t he
other circuit portion with avoiding an i nmedi ate upper portion of the

el ectrode 2®5fpathe2presens timveknéss;of nornmally about sone to sone tens
,um The P-type and N-type form ng process is structured such as to inplant
a Bor Pion onto theFigh 2 APRa28C2ergtvaf ieyucifacd avddrater expand on
the surface by a diffusion. The device separating process is structured
such as to PPP®axagceorifdé walfgroAnt RECOFLORAEE W3 tie BN GHIEPHBENE, apply a
nitriding filmpatterning for selecting an area and sel ectively grow the
oxi de fiPm P& the p&esedr WRVERtiL®NHot patterned, thereby respectively
separating into fine devices. ,The rocess .is structured such

ate formn
10 as to forma gate &X9%e % & ﬁagicﬁi‘ﬁméttlﬁi @%HBQQ%# Vi Wihet ween t he
devi ces nentioned _above, accunul.at poly Si _on_the _upper rtion in
accor dance R#Pwsaacgﬁr Cﬁ_WPCEFlVa§8§yD88%§FPPOﬁf Fet S éﬁggfﬂbreafter
K oo HERE G BUcRing (LBET BRLCLRETN0 A RLEGHOUR 1 e
source/draintormng Process is structured such as to Tnplant "an ion of an

inpurity Su%ngﬁiﬁeng.??ther#iE%n%fﬁ%QeBQﬁghng the gate el ectrode and
l y y

forma source/drain usion-layer by an | acfivateq anneal i ng. 20 The
wiring gpocess is strughured 34ch asneRaRiike peRsPotine viRkerdrager
insulating filnms and theé
first plate member in accordance with an embodiment of
the present invention as seen from a surface opposite
to a projection forming surface; and
Fig. 12 is a partially detailed view of a

15 first plate member in accordance with an embodiment of the

present invention.

BEST MODE FOR CARRYING OUT THE INVENTION

Hereinafter, an embodiment in accordance with

the present invention will be described below with
20 reference to the accompanying drawings.

Fig. 10 is a schematic exploded view which
shows a part of a main body portion of a test system
used in a probing test process in accordance with the
present invention. 1In the present test system, there

25 are installed a heating apparatus for heating a wafer 2
to be tested and a vacuum adsorption apparatus for

fixing the wafer 2, and there is provided a wafer stage



i ke, thereby electrically connecting each of the devices separated in the

above process. The protective filmform ng process 25 corresponds toﬂq A
process for preventing an inpurity and a water fromentering into the"fi

device fornmed in the manner mentioned above fromthe outer portion and

PR_2002

reduci ng a mechani cal stress when padRagi ng the circuit 0 2 APR 2002 m

| ater, and is structured such as to forma _ ,
surface. A Wfehanasgaat ArékneBSChansefel ALNAPREECLLINT atdr alaFatBt er of

about 4 inches to 8 inches, and 200 5 to 400 circuits are forned on the

protective filmon the circuit

surface thrdughabre BrbWesBekhfeWafBhe@NdhByvESSEoFtERGHPFR: i AlBhe case of
DRAM (Dynam ¢ _Random Access Meno e circuit 266 a line of some
o]

. A si f
to ten and SRFRL mif QﬁHHESﬁEaP@ngx%ﬁdsBﬁé%HﬁﬁH?gag BFagfe

Fi bR

d8 pads are

provided in 10 a circuit. A surface of, each of .the el ectrode_pads is forned
Lterfe hpectelee girf brga

in a rectang®brSUREpECRaOPRYS

process]

ngur

ght fFFo

g% est

Thi d f ' [
Of o o Bo1734 LPGHAT BT EoBRebrd: ReC dE0PEECLIB nBl Frt CRECHBVEEE form ng

process,

bringi ng eac

e T 3089 TBb! ¥oPES b okTed e ML LR, A ahe APRArAl e AN

e circuit one by

I'nto tHhe el ecifode pa

one. 20 [Burg-i LESErPEBEEESh of the wafer in a vertical

10

15

20

25

direction by mechanically fixing a second plate member
6 to the present test system. At this time, as a
matter of course, the test structure is directed so
that a first plate member 1 is directly faced to the
tested wafer. In this case, the first plate member 1
and the second plate member 6 are mechanically
integrated by a predetermined method in detail
described below before being attached to the test
system.

The first plate member 1 is formed by setting
Si having an outer diameter substantially equal to or
more than that of the wafer 2 as a base material. This
is because of the purpose for making it possible to
form a probe corresponding to positions of all
electrode pads to be tested within all area of the
wafer, as a result it makes it possible to press, that
is, test all the wafer in a lump.

The present probing test process is performed
by relatively approaching and contacting both of the
wafer and the test structure and pressing them until a

predetermined pressing amount after positioning the



This process corresponds to a process for applying a thermal and electric
stress to the circuit so as to select inferiority in an accelerative
~manner. The process brings each of the probes into contact with 25 tﬂé APR 2002
el ectrode pad in the sane manner as that of the probing test process. In
this case, Fig. 1 is a schematic crospgg sectional view which shows a
structure of a testing 18 body used in the probing test process and the
burn-in testwafedceSixkdd) tacadicdansa Wylsh emhangr eésent dstyv ettrivaturbhe first
plate nmenber 1 is structured such as to etch a single Si flat base plate
and form a griakp refsdeqy ajeedheor® riksponidiags elleaceobacipad tamd he body 2 to
be tested. A structure of the first plate nenber 1 wll be in detai

descri bed berewesttiwmn.ef erence to Figs. 11 and 12. Fig. 11 is a schematic
perspective view of the 10 first plate nmenber 1 as seen froma surface
opposite to the proj edtitdn rfespeiaty tountthec vafleur fherfteli d.intizhiinga partial ly
enl arged and sectioned schemati c perspective view for explaining each of

t he conpénefthe Giroftadf itest pracessedderchils denaicr, iif W dwdgieg. 12A is a
view as 15 seen fromthe sanme direction as that of Fig. 4 and Fig. 12Bis a
vi ew as seeRYf RohesSheroppedines geodada. bl dackSdf cpirtgaiitil, 12A and 12B

in each of the first plate nenbers 1, a wei ght-shaped projection 11 is
formed at aCPBSCTIRTCBr éspEVGLNg g Pehémense thsde pérglezée@f‘”{tﬁe waf er as
the body to _be tested. The projectjon 11 is structured such as to forma
conduct i ve 355%36’?; RT§ US6Fe 3Fnfe(PAfed K PN IGHE Y iwrhﬁ%hﬁratoé Mttained by,
for exanpl e, anisot.oropic etching Si in,th ri phery t.hereof.. 25 In the
tip of the 8?8@8°§ﬁoﬁhgoﬁf8fi OPoRsS ffFﬂaQ% &gepapﬁg%nleIﬁgPlﬁﬁgdining a
conduct h@n e dy .2 .t.0 d.,an u rti is fornmed
by usingga &g%gﬁggfggégg%téghﬁ%qgggegﬁéE?hgg QS%Q9A%R%§%6%Qf§ha?f%§pattern
12 is electrpgal ky capmeeied Hleo hiPpd fiaca hRskeNahian Jrefisd an@ back
surface) opposite to the surface on which the group of projections 11 of
the first plakenheenber nate iktonEeeevied sariyhtouglthene alFepiqwi égd in the
first plate nmenber 1. On the back surface of the first plate nenber 1, the
i nsul ati ng thenbdrns ipr prioded sexcept a pad 121 portion forned in the end
portion of the wire pattern 12. Next, a description will be given of a
structure of a test sfnuthdsecasiengat methiodsoipmang fimeniyering Wit h

15 semiconductor apparatus in accordance with the present
embodiment includes the following processes.
Device forming process for forming a
multiplicity of devices on a wafer
Probing test process for applying a probing
20 test (a continuity test) to a wafer on which a
plurality of devices are formed
Burn-in test process for applying a burn-in
test (a thermal load test) to the wafer or chip on which a
plurality of devices are formed.
25 Hereinafter, each of the processes will be in
detail described below.
[Device forming process]

The device formation is performed with



reference to Fig. 2. Athird plate nmenber 4 is bonded to the back surface

of the first plate nenber 1. The third plate nenber 4 is used for tq?ZA R 2007
. purpose of securing a flatness of the first plate nenber and reinforC|n5.
Accordingly, it is desirable that it is constituted by a nmenber having a
sufficient rigidity capable of achieui5ng the object nentioned above such as
Si, AIN, nmetal, glass and the like and a size. Actually, a nenber having a
Young's noduoeapeot 60 tPg wafmwréni whdebi pabhefagadthereefconastituted by
the nmenber having a thickness of 100 ~mor nore. An elastoner 5 is provided
on a back sbifries é&ingRbedhpfgepl alécaBabar s4ngdRdcaiyseadndipiagetnenber 6
is provided on a further back surface thereof. Qbjects of the second plate
nmenber 6 arBhip bbrarablaachHAGEPLoR1bEt AEeRnNikePEBRBEEEFVAtSEVBEYUre 7 and
the external test system and to provide a sufficient rigidity necessary
for pressi ngPeRéfieetiepr Qét PELICRECEPdPRgMGNUEREFHIPE -gefleral |y used a
gl ass epoxy nultiééa er printed cjrcui d on which nmu[ti-|ayered

bo
conduct i ve QfFas1edodssSapRP536D 5 65?8%d§% oBEJOMEGFEfer NOVRVERe case t hat

it i d that a whol t bending | ' ted b mb
of the probEet| SAGMBLE! 40 b3 AOS8<Gar § PBPOLBRGCI NG |5 o1 cat. a probe.

riai ity i orarbErlRiERBY bge1.RRipRoSsHFLERARE-ARY  SEsSTE PR Doc
for the purQ@énggaégghgwkﬂgoheﬁ 9! peebhanahBeReelpkoyhe D0dy 10 be fested

and reducing a spersion”in accordance wth di spersion of a 10
pressi ng anpypktbgtweeBrhiaqbpthickesheat gl ¢eeandphbacingShrakakg, menber in
the case that a main surfacé on which the group OP projecCtions 11 of the
first phiaeteangaber rdraifgf proedsss hebahiweldranal fbedingt Broespest to the
surface of the body to be tested. Accordingly, 15 normally, an el astoner
havi ng a snal Wwi¥onggpsooedsl, ea, ptoteexanpl €ilahdoirngng pubbessekadtic
notion is enployed. Qtherwi se, one or a plurality of coil springs or the

| i ke may betheolided wnt hi motbb slebaicéicahéovenductive structure 7 is used
for achieving a 20 conduction between the wire pattern 12 and the second

pl ate menber 6 in thi BeggseinFghishetabrduthpyvwaderupentaonedf or exanpl e, a
contact probe with a fine sgring corre5ﬁondin88to an_adjacent pitch of 1.5

mm or | ess f#ROVi€edNO¥Er BRePUtRPEr 2PREAEBAAGCEPIU N siPUELEFe ¢, 2D §-
conductiyve paste_in_which tal er_sych.as.a | der _bal L, .Ag (silver)
and thelti KB EbFreBpoanEng? BhLRE PEncormElnviPRiRs iR BhrBRce 4Fe 1 xed
may be enpl d. 0 20 1 t her ;Lo i &St e nmenber |
there may bggghp 8§e8%gﬁ§?$6cgﬁsé FEH&h?c%1?%e£8%g§8Eo%§p?gkg%tions 11 and
the wire patbgemhleal Sohal BBHsb¥mp! ahlinGoReCOBHYCEEN sWEhhAnaReaEgaNI C

pl ate menber 5 surface such as a polyimde and the like in place of Si. An
arrow 31 shepsedscepbadi prat of 1aagenguetvivedpahheabhgof2taBAWS anstructure
of .a first plate menber of a testing structure in accordance with 10

anot her enbodiseoasef thsupifesenbfi raeht bbnthenelkictioBegpadA R231a top

el evational view, Fig. 2Bis a side elevational viewand Fig. 2Cis a

bott om &P evasi paamavigwiornsgedni aekgctrngudel shavkehbivgnges, lanearea Rl
corresponds to an area of a chip anong the body to be 15 tested. Further,
an area R2 @6r FeBBoRBRAgM™® ¥R CHIBAL A s etPT® BeD®f #Tportion from a
center corresponds to one in which a,slit 14 passing t hrough the first
plate npnbe?uﬁthﬁra thePcRREEECHLVECELOM PR FBFWEHrS_Fﬁeéﬁ the ' adjacent
g;oggggbggggﬁgfggg%g EgeHh of2¢ReohehOE 29, B OLOEL Q08,1 L g Provi ded on

avoiding an immediate upper portion of the electrode
25 pad 211 at a thickness of normally about some to some
tens pum.
The P-type and N-type forming process is

structured such as to implant a B or P ion onto the



structure, and an area R3 corresponding to two chips in a right portion
corresponds to an exanple where they are not provided. In any case34]§%PR§m2
- apparent fromFig. 2B, a back surface of each of the projections 11 25'is
structured such that the first plate nenber 1 is fornmed thin, for exanple,
by etching, so that a space is forned@bove the beam structure. In the area
R2, since there is the slit, each of the projections 11 can 0 2 APR 2002
22 i ndepend¥AfEy BEIrE8ge andaletes E/PINesSihdhes§UTRaceaveldati ve di stance
wi th respect .to the corresponding el ectrode pad at each of the projections
di scont i nuoBdf}UERAges due to a dispersion of a height 5 of the projection
and the el ectrode pad or rel ative surface incline.between the first plate
menber and the mafer.1%§ geVé§§IF?P@6@ﬁlPﬁ PRECESSe 15n & TAT TREEGal  pressi ng
amount of each, of the projections_change it IS passibble to independently
conduct .+ o3HEBL Poel. ZoaNTR S PELAR darit £P tBPECEAETEAY 121 af 4
position.different fraq t hr.ou ort.i.Q t a rface qQf the first
late nembePearPer AReeng 2Bt dudh e g T BSrinsaisE Her,

t hi ckness di¢ Lon. e e ructure .i ( i ner . it is

possi bl e togfggkggggaggi?Eﬁgoﬁﬁgr%%%%gﬁék%lg?%?ﬁgnggg ?5?E§?3518} via a
Wre pattern,.1 b urf.a e I e t the pitch of
arrangenentng%%%eggggqu ?&écgo&% ﬁgtb %?gggggﬁénﬁ%%%g% or respondi ng

proj ection 9&@pé@%¥v§ﬁ§'Eep@QﬁﬂihBeiBEbC&i%% ¢ iakkangenent is 20 enl arged
in this manner, an elecCtric connection between the pad 121 and the second
pl ate nmenber by the cendughitee reimdaigupeoeasshe smadeveasy<andudhexpensi ve,
and it is a necessary counterneasure for keeping a reliability of
connection hAsgho lEbrinhiasgaasepxifde2® idmc haddmge awithiicknesist aifn semaber of
the fornmed pads, a certain arrangenent aspect of the el ectrode pad of the
waf er to benmebetdWeendthkedevieest hend ioned ebowet haccuhwlsagace f or
arranging the wire pattern 1212 on the 0 2 APR 2002 23 back surface of
the first pPal® Aénb&r tB&nURBErsPOUtée@n LR PRECEH3BCReMtiténad CABove, it is
necessary to_connect the conductive structure 7 on the back surface of the
first plate(hBrBéFapyVaRPLi REPPR LERPIUTRHO e 2B th6r S5 tie T WOTKad 121 as
it is after.ad'ustiagtan i.nterval of t he .t hr ough _hol es by an

h, of
operation ofht ReBRFASCRAPLBFA 13260 LRETSES dCETGRYT SPmEAGosarifve of the

first plate nenber. Fj ' ional Vi of. .a testing structure
structu?gd by enployigget gh?83(?%géﬁp?ggglﬁgn%g¥cgﬁéwﬁsin Fig. 2. Fig. 4

shows a stryelyreulbgashiBhr dsptat empeaher 4@f idnt 8%t b igfyakyred in
accordance with further the other enrbodi nent of the presént invention, in

whi ch Fig. 4dchsad poppehgdathenak kel awterd foirgingBthe igata si de
el evational view, respectively. In the present enbodi nent, as shown in Fig.
electrode and form a source/drain diffusion layer by an

| activated annealing.

20 The wiring process is structured such as to
pile up Al wire, interlayer insulating films and the
like, thereby electrically connecting each of the
devices separated in the above process.

The protective film forming process

25 corresponds to a process for preventing an impurity and

a water from entering into the fine device formed in

the manner mentioned above from the outer portion and

reducing a mechanical stress when packaging the circuit



4B, a through hole 41 is provided in the third plate nmenber 4 at a position
corresponding to the pad 121 of the ffirst plate nmenber 1, and a “ﬁ”FZAPRAMZ
‘pattern 42 is 20 provided in a portion froma contact portion with the pa
121 to an upper surface of the third glate menber 4. The wire pattern 42
constitutes a pad 421 at a position different fromthe t hrough hol e 41.
Further, th dugti,ve_s ect.syLh d.4 he 25 third

pl at e nenbefafggfhéBgeggn%E%ﬁg?ggﬁén%g?HGSgIﬁgtggpgrgsé%ggéﬁ%é Fnent, si nce

the wire pa n_ 42, | i hird plate nenber 4, a structure is
made conpleiiﬁﬁ 8§nﬁg§iég%g§g§hEFkggcgo 2 APR 2002 24 precedi ng enbodi nent

(Fig. 3). However, Tyt e areqedi ng:DRdLEENL(Ebfle Rindibaks MFcessary to

set the position of the pad brought Into contact wth e conductive

structure 7,34 3 B9shbt@P 8¥CsBbuthg PRAME3 $brHCLHEReBQr hhanoebched thin,
on the contrary, 1n accordance wth the present enbodinent, it is not

necessary. Ascopei Rgk¥uie¥enrknrbPReaasa that shieaBempai-oalnt R@eproj ections
11 is very large, it is possible to arrange themin an easy manner and at a

I
10 high denﬁfé&eggéstﬁeﬂﬁi@ﬁ@ﬁahbaﬂeoffam expmpYenenh eheaceaedundancy of
arranging the pad and an inprovenent of a freedomof a w re shape. Further,
in this caspraMt (DgnamiéesranyonoAcosnscMembeygondacsize stfracture to the
t hrough hole 15 portion of the third plate nenber as it is in the case that
t he space foiraniangbergat hénei pé pameetn #2nomntheoheckmsuphdceook t he
third plate nmenber can not secured due to the nunber of the forned pads,
t he arrangebens aspeemeohuntsedbeefr edecpaadef pEHE Aifepreyided2dndet ect ed.
Fig. 5 shows a structure of a first plate nenber of a testing structure in
accor dah@e @i €hrfuither At RBXSRREr cénBBAPNEAt tHP ?ﬂ@cﬁFééénPagﬁvéﬁtion, in
which Fig. S5Ais a cross sectioEaI vi ew and Fi%; 5?,25 i% a bottom
el evati onal I9FBRA ABspelEFVaPgUlpR S§BBBPIAAYEDH fn'tRE PreSERE enbodi ment,

a plurality, of first plate nenbers 1 are substantially arranged within the
sane surfacESfhidarrangenent can 0 2 APR 2002 25 be achi eved by bondi ng

Hovever o bPEPRRT By tort AFPACEFAre members 4 may be presentin o
correspondence to an agtyabr§-28saBdrdespBh@sOto a process for
15 testing a conduction of an electric signal of each of
the devices formed in the device forming process, and
is normally performed by using the probe apparatus and
bringing each of the probes into the electrode pad in
the circuit one by one.
20 [Burn-in test process]

This process corresponds to a process for
applying a thermal and electric stress to the circuit
so as to select inferiority in an accelerative manner.
The process brings each of the probes into contact with

25 the electrode pad in the same manner as that of the
probing test process.

In this case, Fig. 1 is a schematic cross

sectional view which shows a structure of a testing



5 arrangenent. This enbodinment is enployed in the case of testing a greater
area such as a whole surface of the wafer to be tested or the |ike i@zqPRzmz
lunmp. This can be achi eved, as nentioned above, by form ng all of the
conductive path fromthe pads to be tested and existing 10 within a pl ane
of projection of one of the first plajg nmenbers within the first plate
menber. In this case, since the conductive path of the pad (not shown) to
be tested Ofbdd%e sty 10 diee tRSdeth ANk EXi sitd digs 3V 4dd Nt K1 et @nen of
projection of 15 the first plate nmenber is structured such that all of them
are present gddthigrddies Pl aneaddodai@etvth ofhd herddemt phwdee tember wit hin
the first plate nenber, the object of the present invention can be

achi eved. FiThe € ishowsp batss aiemtsert eSting tatuaingd surlRlasicooretasice with
further the other enbodi nent of the present invention at a tinme of testing
a body to be t=igigie @Sndfiat pgeade qulare and ekpomds doowp cvbDss secti onal
view of a portion near the body to be tested and the projection of the
first plédte pmaieertiond nll en 2Sherasefacenodimnete therkody Zhoan a state
that the first plate nmenber 1 brings the back surface into contact with the
protective flid rhgstest.- the body 2 to be tested and a difference of height of
a contact position 0 2 APR 2002 26 between the back surface of the first
plate member 1 and thet piofuctyie 3§ It fiss AR RdePer def¥ekti on of

t he beam portion 15. An aspect, of this testing nethod is inportant in view
of uni for m Pot ARy TP KREd HTABHEA RS of° d5kIF of 11 he
projections in around the area qof the first plate nmenber 1, That is,
Decnuse (o 1Ahadsi e T o Torif | aigP ek BENRRT S PR Broh Thathon t e
basi s of variati e ctj Vo e e to a
rel ati ve:L 0?0 J";ainllc i rPglnabtg% V\“gee“gm%#gl rralas:)nnseseudr Pfafc(%g %faﬁfeé?‘?réﬁé%g‘?%dﬁgnber 1
and the bod IS dS Ui dabl at aH u ation
within the éﬁﬁe}?;ﬁ?ﬁé]ﬁﬂg@%ﬁd%n une%e%nesﬂsb, a gl'splﬁg%i ofn‘zo tUAhe
pressing amyyte i¢fi hehetgdP i thsdetbiay tdndmd Sic phat S dde peaber, by
bringi ng the back surface o% the first plate menber 1 into contact with the
protective fiilew Zbr Aegrdimgliy eddte d Datheianpdrienty opectheon 11 presses
the A1 film 22 can be controlled t a fixed value due to 1 the deflection in
t he beam porftiret, pdatichatendedesin etk t2( 1st abl evHicad Rigunt2x ais be al emyss
obtained only by naking a material and a size of the beam proper. At this
time, inddhéesasdrsm ddingame forredieldn rat Hhalt cfeiber 4,and T3¢ nport ant
in view of preventing the beam portion 15 from breaking to set_a tensile

stress 25 acdtéthdSor? & 1Fets THorXTo R IBRE HEEn P t3%- 155%0 not over
about 2 GPa __1.CGP nd further, it | cessary..to set. the |l oad acting on
the tip of tel?é:hprO% ngtqso'nultld 2‘12& acﬂd rsrlt)z:bg’ ilr{loera}a/%}} ?% %%%ig e 9 stable 0
2 APR 2002 GGG eeiszHg_ L OB, s been known
to be effec%lla\?e%?hat Bﬁ%} b@:m%ag{z sat%%%hnm% con%i%%o%% is set such
that a |engte dndss &4 & G4 M8y &NVl P 16 e (O SO rdap@gWi dth is
made in 5 correspondence to a mnimumpitch of a |ayout for the
20 of the wafer as the body to be tested.
The projection 11 is structured such as to
form a conductive coat on a Si core integrated with the
first plate obtained by, for example, anisotoropic
etching Si in the periphery thereof.
25 In the tip of the group of the projections
11, a wire pattern 12 for obtaining a conduction

between the body 2 to be tested and the outer portion

is formed by using a wafer process technique, and the



pad 23 of the body to be tested, a deflection v is 15 ,u mor less and a
projection height hpis 20 to 40 ,u min order to correspond them ﬁpfhgﬁ?%?
in the case of formng the beam portion with a high accuracy and in a 1
uniform manner, it is possible to design so as to set the v val ue nearer
the strength of Si, so that only in suEQ a case, a shape of the beam
portion may be a socalled cantil ever beam Accordingly, the L value can be
reduced at ,this tinme, sg that _there cge be obtained 15 an aqvantage t hat
each of tHW&TE€oRPbRERPsICanShELSFFARGEd 1Nt CRUREGHER dondi (1T ing the
back surfagerefngachyof rblperPEE] §CHERRS shh}'fa@%p haddlite REY igaery ther eof
in the manner of the present enbodinent is perforined for the 20 purpose of
sel ecti vebyrbendi ng whecbhatrbepgroipn oifnptrled ekcitisnsplldt @ frdeerf iatsta ti ne of
pressing. _This is an_inportant counter sure, i i ew_of renovi a bad
"7 uenceP Lo EnESHRRF oPRpF B2URAg ate et b ERESPPRL d o RPHEAD e ne
unavoi dabtyegenerat pdabet weametrhe .f iohsthdb phlcdt gurerhker candHde wafer or a
war page and a deflection of both of them wi thout _inviting a di sadvantage
that a si §hFPEcRABER HEERETexcesbPyAnpyaatiindc digay Psd® WaFYidee pressi ng

| oad requ o] R.20 condyeti ap GO the
primary o%%ggPEaét@ggnlggeégﬁgfgét?éﬁ%gﬁdqt g %ngffg%%ﬁﬁgg?q¥ﬂg}e y

damagi ng haork phttkem 1Bi.g. 7 is a schematic cross sectional view of 5 a
testing structure in accordance with further the other enbodi nent of the

present invention. The present enbodinent is structured such that in a

state of bringing tjagtt el iqas SLPHGIEH &iMBNHOREAd dF G SO Nt act
with a desired position of the body to be 10 tested, they are packed by a
casi ng havfng &estgsdrsctuseupeindhitbesfiawstaplassementomr tlestlitdy a | arge
area in Lch burn4i.n test nentioned above is perforned, for exanple,
all arouﬁgegﬁgggggaHSfFﬁﬁé %afer in a lunp. Packing in this manner is
performed 15 for the purpose of giving a nobility with accurately pressing,

so that it is possible to apply a byrn-in test t mul tiplicity of wafers
inalunp by convey ﬁg“lgdpl S tPTBre fe Jtseilqr}fge{tﬁ%c‘i}}é)ega?]ﬁ this state
into an eLgekhe BeathRyrivcRageacle dehpER and maRPliHiAG 40 A desired high

tenperature state. In accordance with the present invention, in an electric
char act er nempert éstisngspdoess tber pegpose of tecaring &< leitngas

e ConduBEOL QPR IBIUARAL A9 PLAIEIRGR L DB RELSY [0 25 o5t
2" pt' P~ i2082' de29rabAlr zhat iA Het kotsofi tnred &gt @ inegkee:s érvdorguct or
apparatusacgggghggggé rigidity capable of achieving the object
mentioned above such as Si, AIN, metal, glass and the
like and a size. Actually, a member having a Young'’s
modulus of 60 GPa or more is desirable, and it is
constituted by the member having a thickness of 100 pm or
more. An elastomer 5 is provided on a back surface of the
third plate member 4, and a second plate member 6 is
provided on a further back surface thereof. Objects of
the second plate member 6 are to obtain a conduction
between the conductive structure 7 and the external test
system, and to provide a sufficient rigidity necessary
for pressing the test structure. Accordingly, there is

generally used a glass epoxy multi-layer printed circuit

board on which multi-layered conductive wires



a device formng process for formng a multiplicity of devices on a wafer;
a probing test process fox applying a probing test to the wafer (a S@?Mﬁﬁ%%?
-to be tested) on which said nultiplicity of devices are forned; and
burn-in test process for applying a hern-in test to the wafer 8 or chip (a
subject to be tested) on which said nultiplicity of devices are forned,
wherein i n saeddpvebopgdt esFuptberssimnthercgaeédthatnit nisest process, a
conductive projection is provided on a main surface, and there is included
a process fexppreedi hgatahdwprbgegréan béndingsiosadr gt operahedhi ch said
projection and a pad provided on a surface opposite to said main surface
are el ectrilkefayseoaneenkedrtof atdespredeposst gomabi sal@adubj ect to be
tested. 2. A nethod of manufacturing a sem conductor apparatus as clainmed
in claiml, NaReFeRRY sEPH FeBduGtingt 4F eIF8ahr 0di BEALQI FPrBLRGNALERI ve
projection on a main surface, and there are_provided a first plate nenber
in which®sal® PEoOFeeti bheahiikenethad™dteviabdman PResetrFacBaBBpdsite to
said main surfage are,electricallg connect ed, second pl ate nenber

¢ dh

arranged ontt®tdityelbgher stPFBCENE PREAY QBFJCRAICBYARAFE - fi FEE 0 2 APR
2002 30 pl at nb d i ich id d d i f d id d
ol ate nenbar ATECRFECE {8 ANT 99 chhelPEcPERARS Chi F0T bPSLES nERBer ar r anged
bet ween Sa'&i%ééélq@'@ﬁ@rgggb€§ énd ﬁ%%gCﬁﬁcﬁgdtg£@£§ngﬁﬁb§£dué96nEd by a

mat eri al having a ung~s nodul us of a OF nore aving-a Phi ckness
of 100 ,u o} res . et hod C LN . ] ucktor apparatus
as clainedn%ni% ai%%%?eaﬁiggiggaéﬁéﬁgggHég %gg¥ %oﬁ%ﬁgg%%gggr§%o%s exi sting
W thin gopror&ssing sHbhReehOfwsdh dehdrsbap! 8 en8erbefe§0andi dhhody to be
tested in a state of pressing said projections to a desired position of
sai d body tgipettssied Rafbér NURDERe 0fasai Eht Oh epdignsut passedohN sai d
first plate nmenber fornmed in an electrically independent manner are equal
to each ot heliicH.tie ettt of projéacions npl aoSetheohilust oplappar at us as
claimed in claim2 or 3, wherein a plurality of said projections are
present andnembér olighrgrbovredrbssietpoiveeln snehigdd vivnke respecti ng
adj acent two projections is provided in said first plate nmenber. 5. A
met hod of nehufRRtIRTIRCa etk neRRY ofC appatettedas AFEPFRENFHY any one of
cl ai s to 4, erein, space is géesent bet ween said pro%eftion and said
third pfsaten Yr 20 21 HUe o PaehR? a1 PR Y EOWRM TORAYRE BT/ appar at us
as cl ai ned %gkagyaon of clains 1 tobg rwhfre'n a plurality of said first

t

pl ate menbers are nbgr)%?/‘i d%%"%%i% 23Uhs %n‘??aﬁym HELah pl ane. 7. A

nmet hod of ri i oqg%gt 0) .appar atus as

clained in aﬂgcgﬁ%ybfqgﬁﬁﬁﬁiw%éio , gﬁe?e?%gg£%£%% %%h%%l?han t he

projection Hirsedd df refe Pl Bte mByee Provdded hpi i er eNd s@t dasabj ect to

be tested are in contact when pressing said projection at a desired

posi tion ofTisaicbisdibfterte tox bect @sé €7l. is used for achieving a
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KLMzBP{ Of &9STf | w mhc”Y] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca]ca]c

a] ca] ca] ca]rkita|renkey ch] talliti 21 ¢a3¢ ca] Bef chlieacfndugtive

bogA- Z7DF\ } xsni d_Z] ] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca ca]c?]ca]ca]ca]ca]c
ilne

a] ca] ca] ca]Ta]ET e chl cE% R B c o} caPREATUABFObe with a

spring corresponding to an adjacent pitch of 1.5 mm or
less is used. Further, for the conductive structure 7,

25 a conductive paste in which a metal powder such as a
solder ball, Ag (silver) and the like corresponding to
the fine pitch of 1.5 mm or less are mixed may be

employed.
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one in which a slit 14 passing through the first plate

member 1 in a thickness direction is formed between the

‘ adjacent projections 11, as a result, each of the
20 projections 11 is provided on an independent beam

structure, and an area R3 corresponding to two chips in

a right portion corresponds to an example where they

are not provided. In any cases, as is apparent from

Fig. 2B, a back surface of each of the projections 11

25 1is structured such that the first plate member 1 is
formed thin, for example, by etching, so that a space

is formed above the beam structure. In the area R2,

since there is the slit, each of the projections 11 can
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electrode pad at each of the projections
discontinuously changes due to a dispersion of a height

5 of the projection and the electrode pad or a relative
surface incline between the first plate member and the
wafer. As a result, even in the case that an actual
pressing amount of each of the projections changes, it
is possible to independently conduct, respectively.

10 The wire pattern 12 forms the pad 121 at a position
different from a through portion on the back surface of
the first plate member 1 after passing through the
first plate member 1 in a thickness direction. When
the structure is made in this manner, it is possible to

15 make a pitch of arrangement of the pad 121 greater via
a wire pattern 1212 on the back surface even in the
case that the pitch of arrangement of the pad of the
body to be tested and the corresponding projection are

J very small. When the pitch of the arrangement is

20 enlarged in this manner, an electric connection between
the pad 121 and the second plate member by the
conductive structure can be made easy and inexpensive,
and it is a necessary countermeasure for keeping a
reliability of connection high. 1In this case, in

25 accordance with a certain number of the formed pads, a
certain arrangement aspect of the electrode pad of the
wafer to be tested and the like, there is a case that

the space for arranging the wire pattern 1212 on the
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each of the through holes by an operation of the wire

pattern 12 on the projection forming surface of the

first plate member. Fig. 3 1is a cross sectional view

of a testing structure structured by employing the

10 first plate member shown in Fig. 2.

Fig. 4 shows a structure of a third plate
member of a testing structured in accordance with
further the other embodiment of the present invention,
in which Fig. 4A is a top elevational view and Fig. 4B

15 is a side elevational view, respectively.

In the present embodiment, as shown in Fig.
4B, a through hole 41 is provided in the third plate
member 4 at a position corresponding to the pad 121 of
the first plate member 1, and a wire pattern 42 is

20 provided in a portion from a contact portion with the
pad 121 to an upper surface of the third plate member
4. The wire pattern 42 constitutes a pad 421 at a
position different from the through hole 41. Further,
the conductive structure 7 connects the pad 421 of the
25 third plate member to the second plate member 6.
In the present embodiment, since the wire

pattern 42 is formed in the third plate member 4, a

structure is made complex in comparison with the
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necessary. Accordingly, even in the case that the
number of the projections 11 is very large, it is
possible to arrange them in an easy manner and at a

10 high density due to an operation of an improvement of a
redundancy of arranging the pad and an improvement of a
freedom of a wire shape.

Further, in this case, it is necessary to
connect the conductive structure to the through hole

15 portion of the third plate member as it is in the case
that the space for arranging the wire pattern 42 on the
back surface of the third plate member can not secured
due to the number of the formed pads, the arrangement

J aspect of the electrode pad of the wafer to be

20 detected.

Fig. 5 shows a structure of a first plate
member of a testing structure in accordance with
further the other embodiment of the present invention,
in which Fig. 5A is a cross sectional view and Fig. 5B

25 1is a bottom elevational view, respectively.

In accordance with the present embodiment, a

plurality of first plate members 1 are substantially

arranged within the same surface. This arrangement can
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arrangement. This embodiment is employed in the case

of testing a greater area such as a whole surface of
the wafer to be tested or the like in a lump. This can
be achieved, as mentioned above, by forming all of the
conductive path from the pads to be tested and existing
within a plane of projection of one of the first plate
members within the first plate member.

In this case, since the conductive path of
the pad (not shown) to be tested of the body to be
tested and existing within the plane of projection of
the first plate member is structured such that all of
them are present within the plane of projection of the
first plate member within the first plate member, the
object of the present invention can be achieved.

Fig. 6 shows a state a testing structure in
accordance with further the other embodiment of the
present invention at a time of testing a body to be
tested, and in particular corresponds to a cross
sectional view of a portion near the body to be tested
and the projection of the first plate member 1. 1In the
present embodiment, there is shown a state that the
first plate member 1 brings the back surface into
contact with the protective film 21 of the body 2 to be

tested and a difference of height of a contact position
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all around the area of the first plate member 1. That
is, because it is possible to relatively cancel a
variation of a locad on the basis of a variation of a
deflection v in the beam 15 generated due to a relative
10 incline between the main surfaces of the first plate
member 1 and the body to be tested which is unavoidably
generated, an undulation within the surfaces of the
both, an unevenness, a dispersion of the pressing
amount of the body to be tested to the first plate
15 member, by bringing the back surface of the first plate
member 1 into contact with the protective film 21.
Accordingly, the load which the projection 11 presses
the Al film 22 can be controlled t a fixed value due to
) the deflection in the beam portion, so that a desired
20 stable load amount can be always obtained only by
making a material and a size of the beam proper. At
this time, in the case of using Si for the first plate
member 1, it is important in view of preventing the
beam portion 15 from breaking to set a tensile stress
25 acting on a lower end portion of the beam portion 15 to
not over about 2 GPa X 1 GPa, and further, it is

necessary to set the load acting on the tip of the

projection to 1 gf or more in order to achieve a stable
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10% u& () - "hmi *&i thkEkne¥&@p is 30 to 50 um, a width is made in
5 correspondence to a minimum pitch of a layout for the
pad 23 of the body to be tested, a deflection v is 15 u
m or less and a projection height hp is 20 to 40 4m in
order to correspond them. Further, in the case of
forming the beam portion with a high accuracy and in a
10 uniform manner, it is possible to design so as to set
the v value nearer the strength of Si, so that only in
such a case, a shape of the beam portion may be a so-
called cantilever beam. Accordingly, the L value can
be reduced at this time, so that there can be obtained
15 an advantage that each of the components can be
arranged at a higher density.
Working the back surface of each of the
projections thinner than the periphery thereof in the
| manner of the present embodiment is performed for the
20 purpose of selectively bending the same portion in the
first plate member at a time of pressing. This is an
important countermeasure in view of removing a bad
influence to the uniform pressing due to the relative
surface incline unavoidably generated between the first
25 plate member and the wafer or a warpage and a
deflection of both of them without inviting a
disadvantage that a significantly great excessive load

in comparison with the pressing load required for the
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109 ()-' 109" ¢y -embodiment of the present invention. The present
embodiment is structured such that in a state of
bringing the testing structure mentioned in Fig. 5 into
contact with a desired position of the body to be
10 tested, they are packed by a casing having a rigid
structure. This shows an aspect for testing a large
area in which the burn-in test mentioned above is
performed, for example, all around the area of the
wafer in a lump. Packing in this manner is performed
15 for the purpose of giving a mobility with accurately
pressing, so that it is possible to apply a burn-in
test to a multiplicity of wafers in a lump by conveying
a plurality of the testing structures in this state
1 into an electric heating furnace in a lump and applying
20 a desired high temperature state.

In accordance with the present invention, in
an electric characteristic testing process
corresponding to a process of the semiconductor
apparatus manufacturing processes, it is possible to

25 test a large area of the electrode pad of the body to

be tested in a lump.
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1. A method of manufacturing a semiconductor
apparatus comprising:

a device forming process for forming a
multiplicity of devices on a wafer;

a probing test process for applying a probing
test to the wafer (a subject to be tested) on which said
multiplicity of devices are formed; and

a burn-in test process for applying a burn-in

test to the wafer 8 or chip (a subject to be tested) on

which said multiplicity of devices are formed,

wherein in said probing test process and/or
said burn-in test process, a conductive projection is
provided on a main surface, and there is included a
process for pressing said projection of a test
structure in which said projection and a pad provided
on a surface opposite to said main surface are
electrically connected to a desired position of said
subject to be tested.
2. A method of manufacturing a semiconductor
apparatus as claimed in claim 1, wherein said test
structure is provided with a conductive projection on a
main surface, and there are provided a first plate
member in which said projection and the pad provided on
the surface opposite to said main surface are
electrically connected, a second plate member arranged

on the side of a surface forming said pad of said first
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plate member and said second plate member, formed by a

material having a Young’s modulus of 60 GPa or more and
having a thickness of 100 um or more.

3. A method of manufacturing a semiconductor
apparatus as claimed in claim 2, wherein a number of test
conductor portions existing within a projection surface of
said first plate member to said body to be tested in a
state of pressing said projections to a desired position
of said body to be tested and a number of said projections
formed in said first plate member formed in an

electrically independent manner are equal to each other.
4. A method of manufacturing a semiconductor
apparatus as claimed in claim 2 or 3, wherein a
plurality of said projections are present and a through
groove crossing over a straight line connecting
adjacent two projections is provided in said first
plate member.

5. A method of manufacturing a semiconductor
apparatus as claimed in any one of claims 2 to 4,
wherein, a space is present between said projection and
said third plate member.

6. A method of manufacturing a semiconductor
apparatus as claimed in any one of claims 1 to 5,
wherein a plurality of said first plate members are
provided within a substantially the same plane.

7. A method of manufacturing a semiconductor
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tested are in contact when pressing said projection at

a desired position of said subject to be tested.



