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BACKGROUND OF THF | NVENTTON The present invention relates to a

sem conduct or devi ce manufacturing nmethod including ate inspection step for
inspecting the circuit elements of manufactured sem ooaductor devices and,
nore particular)<y, to a sem conductor device manufacturing nethod or a
sem conduct or device inspecting nethod which is suited to nalce the

i nspection step sinple and efficient and to a jig for use in suoh nethods,

First of all) a CORVR Tﬁﬂ?b i gf@iﬂ_ﬁ%m W’ﬁ g; N{E‘?ﬂi ing nethod will
be descri bed bel ow WI?P re e?gﬁgméﬁto i ga, g‘g‘ an Iﬁya ac(zgd hereto. Fig.
1Sis a flowhart echematicalL>y showing a representative sem conduot or
devi ce manufacturing nethod) particularly, the portion of a nmanufacturing
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Firet of all, & conventional semiconduetor device manufacturing method will
be described below with reference to Fige, 18 and 14 attached hereto. Fig, 18 is a
flowchert schematically showing a representative semiconductor device manufacturing
method, particularly, the portion of & manufacturing process including an inspection
step according to the present invention. Figs. 14(a) to 14(c) show various forms of
semiconductor devices manufactured in various steps of the semiconductor device
manufacturing process.

Conventionally, semiconductor devices are generally manufactured by a
manufacturing method including the following major stepa. The sequence of the ateps
coincides with the sequence described below,

(1) Previoue Step

The previous step is the step of forming a multiplicity of LSI (large-scale
integrated circuit) chips 1b formed by integrating a multiplicity of eircuit elements over
a gemiconductor wafer 1a;

(2) Probing Inspection Step

The probing inspection step is the step of carrying out so-called initial

screening of the multiplicity of LSIs formed over the semiconductor wafer la in the
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-2 above-described step (1) by using probes on a chipbychip basis, to

det ernmi ne whether each of the LBIs is defective or nondefective. (3)7 MAR 2003
Cuttin8 Step The aeniiconductor waFer |a over which the LSTs are formed in
t he above described stop (1) is normally cut and separated into the

i ndi vidual chips Ib by using, for exanple, a | aeor beamor a dicer. (4)
Mounti ng or Packagi ng Step, The nnuntihg'or pacl caging step ie the step of
nounting each of the chips | b obtained in the above-described step (3) on a

socal | ed gpgle-dREcrheQlstepUFbsiRaglotelbi a chipadadlithRed todile Rl whether

i ndependently conduct to a | eadfranme eo that the chips | b can be adapted to

t he subsegi@nirtsd EO% i£ HEBRRGRIrABnGdrERS:., ' end then pacl ~agin.g themw th.
resin or the life, thereby form ng objects to be inspected in the

aubaeci uent insggcqhggfégﬁﬁs. (5) Burn-in Step The burnin step ie the step
of inparting electrical or thermal. stress to a plurality of objects to be

i nspected, whi C&h@%gﬁiﬁﬁmtabggkeggqtav@r fvﬂt HPOQUSTEGSE 1 BRE (RURP abfhe) » St

the sane tinme for a long peri I me, ereby accel erating and screening

out pot enh@séﬁilbe&i%gc(g)zirsglgﬂ%%gy E@%ﬁ%fé&faﬁ‘a ihtdl en€ m.ﬁgd#&l-chlﬁﬁ?lb%&@ﬁg ng

| nspection Step I nspection atop Is t I nal” i nspeotion step

whi ch arefﬁggéggg?gé%@f&{ﬁ?g!e%g?gl ity of sem conductor devices after the

above-descri In each of the above-described probing

i nspection, burgi . SC l j ection steps, probes which era
) ARG T 82

di sposed to pos y tan IohaLly correspond to predeterm ned
o L1 00e P2t 16 0L U LU 3L B0 B0y PR D 1
| obtained in the above.described step (3) on a so-called socket 2 or causing each chip-
ei:a.ped slectrode pad to independently conduct to a leadframe so that the chipe 1b can
be adapted to the subsequent steps (inspection steps), and then packaging them with
-reein or the like, thereby forming objects to be inspscted in the subsequent inspection
steps.
(5) Burn-in Step
The burn-in step is the step of imparting electrical or thermal stress to a
plurality of objects to be inspected, which have been obtained in the above-deseribed
step (4), at the same time for a long period of time, thereby accelerating and screening
out potential defects in the manufactured LSI chips 1h.
(8) Screening Inspection Step
The screening inspection atep is the final inspection step which are performed
on the reliability of semiconductor devices after the above-described steps (1) to (5).
In each of the asbove-described probing inspection, burn-in and screening
inspection steps, probes which are disposed to positionally and dimensionally

correspond to predetermined electrode pads lc formed on the semiconductor wafer la

or the chips 1b are brought into contact with the electrode pada lo, and each of the



1 7 MAR 2003 -3 electrode pads le is nade to i ndependently conduct to an

i nspection systemwhich is not shown, thereby carrying out a predet‘qrmmﬂ
i nspection. However, as is also apparent fiomthe above description, the
abovedescribed initial probing inspection step is perforned with the

sem conductor wafer |a over which the ltiplicity of LSI chips Ib are
formed, as shown in Fig, 14(a). On the ofther hand, in the aubsequeat

i nspection steps including the burn-is step) it is commobn pxa.ctice that

these steps.if m@,g@qmd\eﬁt& @n&e{ﬂ@n&e%ﬁg%?hﬂﬁt 1b o bt ReRes ngte&%miemsbt he

LSIs of the sem’conductor wafer [a Int I'ps, as shown in Fig. 14(b)
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i nspecti oiisgoa,t' s of sem conductor, devices era to be r?ebduced by preyenting
t he oper at4SoNRiPg Age mstalledris mountad ip) axcinppection BYFHILCTIEPPY & BRFAPETIGC aused
by initial_ defective chips, it is necessary to carry nut a probing
i nspect i ofleski8} eonppeticarp providpdipnd;ayrpdaiensained jnaraction isrgriad e sockets, as
shown in the flowhart of Fig. 13, thereby elimnating the initial
def eot i ve chi ps Ipdfertelly mn exemplagins ik, jualike dhe sbpysdesaudhed: gepq thpe
probl em that the nupber of inspection stops increases and inepectioa costs
al so i ncr @h¥rality) of chipdi Ybi ssparajed bioawttinpate directf dmoapisdes ancnerratiembesad pat ent
Lai d- Open Naq

> without using the above-described type of socket 2 is described in, for example,

Japanege Patent Laid-Open No. 181048/1981, Another example in which a wafer
itself is subjected to burn-in without being cut into chips is described in, for example,

Japanese Patent Laid-Open No, 204621/1988.

SUMMARY OF THE INVENTION
However, the above-described prior art has the following problems,

First, in the semiconduator device manufacturing method according to the



1810481 1881 as well, if an inspection is to be carried out with chips to he
i nspected being directly nounted on the inspection board) it ie neqecHa Mo
to prepare a mcroprobe group in which a plurality of probes are di spose

on the board itself in an arraagamant corresponding to the arrangenent of
fine electrode pads on the surfaces of %nall chips to ba inspected.

However, the production of such m croprobe group i s expenive, and if chips
to ba inspected are various in kind (shape or dinension), a multiplicity of

expensi ve i Ch Q8 hed aBHRSwIE Skt 00 PELPAIRE 110fheSUsRAYRhAMSIbkhpds Of
chips. This will lead to great equi pnaat costs and hence increases in

| nSpect i 0Py £OSh$he BerbdDRIIR WafsrOf dedd KMo hALONDS DR BRRYL:, Gl 64k dgpanese
Pat ent Lai d- Open No. 20462111958, i n the method of subjecting manufactured

Lsl chips:dt B‘dﬁé’bit{& hdadl BepaRE 85te3bAbSe §AEdte0f . the nunber of electrodes to

collectively electrically conduct to an 17 MAR 2003 -s inspection system

i s huge because t endi S S BN S & WPl LGl LSl s.
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a jig for ,use is the manufacturing nethod or .the inspection nethod; To
achi eve t MREPEFBRASEEH] "Q‘&’Eﬁ“?@i’&’ﬂ?’%&%%“"?ﬁéj)sﬁr’ﬁ?'@”rﬁe' i avontion, there is

provi ded a sem ¢gon tor devi cy nyf act uri ng, et hod r npsi.qi t.ae steps
of; forming a pﬁﬂr*‘%ﬁ&ﬂ’?' 8f F%FF’S’S?&%E%GF V@@'{Eg‘% g%a&e?eaﬁgfﬁpgfgﬁb%&}g' a
sem condu r; cutting .,the sem conductar,wafer,.into . individual, LS|
b be. r oaPSsiet " ia e,k B ameng o iR o rRend ARGVIHA B R R
chips from ano the nut LSI chips;, inspecting the cut LSl chips, gnd
screeni ng?ﬁ’d‘%‘g}geéw Q@Pt@tﬁ%@eﬁﬁg’ie%m(?q"’&l’g itie %"(?P‘?a(’iﬁg"ﬂ&’ﬂﬁrf SAHERPTREE i n
said inspecting step. 1.7 R 2003 ;G la,addition,, t&,achi eve t he above
obj ect, ad Yehieh & phurehieL anebes sLtFr SRy of MerhoarditssHdn pp agFegesment
sem conduct or de lce iﬁgspecti on ne E‘(’gd of ci‘&{;sp%cti g segléco ductor, devi ce
chi ps obtéP’FfEEP‘)S‘é“fgafP I 8TTAnEARLY e glectrodeads an tlte susfaces ot PGl RS t s
ovor the segi conduct or__waf er and ﬁutti ng the som conduetor wafer into
i ndi vi dualt® PSIRepastps Rgweyar Somprorustiog of thehanigrsarabe erqupat XRaRfiYRy 284ifd nut
LSI chips and integ~rati.ng a predeterm ned nunber N of L$I chips;
i nspect i nGbp&i ¥ BeiipEectd ofre cyariqus) incling SEhapgqors dimasgionly a awé*&l@&v S
chips basis on an inspection xesult obtained in said inapecti~. g step.
| uci deat aleKBeusivecRisFPTRRS Srounaieep teberrepangd &rtshehvarions kindg of dhinse TUhied i n
this serniconduetor device manufacturing nethod or sem conductor device
i nspect i orvildestolg arentreatipafons condt end encovnstarsesafifispestinatcogtt. t her nal
expansion is approximately equal to the LSI chips) and an accommodati ng
portion for rearfuthermgre, heisgmowatfeorriheabiovrnited Japunste Ratont Igid-OpepdNoi s
formed in part of.said jig. $R EF DESCRI PTI ON OF THE DRAW NGS

204821/1888, in the method of subjecting manufactured LSI chips to burn-in in the

wafer state thereof, the number of electrodes to collectively electrically conduct to an



Fig. 1 Aflowhart schematically show ng the process of a sernieonductor
devi ce manufacturing nmethod according to one enbodi nent of the Pr €% %R 2003

i nvention. Fig. 2 A perspective view showi ng the form of sem conduct or
devices in the process of the sem conductor device manufacturing nethod
according to the present invention) i.e,) the state of a wafer and the
stato of a chip cut out fromthe wafer.” Fig. 8 An expl oded perspective view
showi ng a specific construction of an integration structure to be used in

t he sem condugct or devi.ce napufact uri met.hod .according to_ther. sent
nvent  orseibg sy SR Bu D B RO A e R A R P LGB

I ntegrati structure, particul arl t he structure of, t.h everse surface
of o contitporFor it Feeads s e StePheobs rie g aRa TR P el I OHAAAT BB st at o
in which a plurality of chi are [ntegrated by the jntegration structure.
Fig.6. A %Fﬁ?g%g%”c’%&?\a’r”&? ugﬁ-mwée?wﬁwg%ﬁﬂ B‘FFﬁz‘teglrézerh‘? ?j’F%t‘ﬂJ on
structure apd the plurality of_chips r,earrz%nged in the interior of the

i Nt egr at | KR & PIGEPEPRS BrpyRyis realiced, the snicroprqbs FEup heermes VeRLRPARF Y Rdst at e of

the plurality of chips rearranged and integrated . in the interjqQr of_ the
i nt egr at i GAYEET rge suRmentirasts ndgnansen sese ke inpregge. Shapadalion, i
cross-sectional view showng the state, in which the plurality of ohips

i nt egr at e BBge PHEbPH plegipoitadas 2 sogneqisd the auEEphYthe glerEodes Ravnteerdci 1 cui t

board in
the processing capability of the inspection system. Furthermore, there is the problem

that the amount of deviation of the relative position between the probes and the
electrode pads on & wafer due to thermal expansgion increases in the outer
ciroumferential portion of the wafer, so that both the probea and the electrode pads may
become unable to physically contact each other,

Therefore, in view of the problems of the above-described prior art, the object
of the present invention is to provide a semiconductor device manufacturing method
and a ssmiconductor device ingpection method both of which can solve the problems of
the above-described. prior ert and hence can be inexpensively realized and can also
guarantee high reliability, and a zemiconductor device manufactured by the
manufacturing method, as well as a jig for use in the manufacturing method or the
inspection method.

To achieve the above object, according to the present invention, there
13 provided a semiconductor device manufacturing method comprising the steps of:
forming a plurality of large-scale integrated cirouits (L8I) over a semiconductor wafer;
cutting the semiconductor wafer into individual LSI chips; rearranging and integrating
a predetermined number N of cut LSI chipa from among the cut LSI chips; inspecting
the eut LST chips, and screening to seleet LSI chipa basis on an inspection result

obtained in said inspecting step.



a burnin step. Fig.9 A cross-sectional view show ng another integration
structure according to the praseat invention, which is different frgr:? ﬁdﬂﬁﬂ[ﬂ
aforesaid integration structure) and a plurality of ohipa rearranged’b :
that integration structure. Fig.l O A cross-sectional View showing a state

I mmedi ately before the plurality of chi %s are rearranged and integrated and
conneoted to a printed cixouit board by“the integration structure of Fig.

8. Fig. 11 A cross-sectional view showing the state after the plurality of

chips era rearr ?:E‘%ﬂti@ﬁ‘%'a%@@ﬁ%%ﬂo@%@;e@?'&%%ﬁé’t&cﬂe bhSe At ih¥rgldn 01 XCUI T

board by the integration structure of Fig . A cross-sectional

Vi ew Shouie B0k RSl B ALI0R: ﬁxsgu&iou éx?egﬁ‘@é: rﬂpe&&go the present

i nvention and a plura |ty (0] ChIpS rearrange e |ntegrat|on structure.

Fig. 13 A.llug dclelg:i%rd%@ﬂ‘? ngﬂahﬁéd%Eeéﬂ‘ﬁHggQ@wr %m&% &Elexﬂé’eﬁﬂ'%éhcess of a

seni conduct or ce nmanutacturing ng td a prio
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L8I chips; and screening to select LSI chips basis on an ingpection result obtained in

said inspecting step.

Incidentally, according to the p;'esent invention, the jig.to be used in this
semiconductor device manufacturing method or semiconductar device inspection
method formed of a material whose coefficient of thermal expansion is approximately
equal to the L3I chips, and an accommodating portion for rearranging the

predetermined number N of cut LSI chips is formed in part of said jig.

BRIEF DESCRIPTION OF THE DRAWINGS

Fig. 1 A flowchart schematically ehowing the process of a semiconductor
device manufacturing method according to one embodiment of the present invention.

Fig. 2 A perspective view showing the form of semiconductor devices in the
process of the semiconductor device manufacturing method according to the present
invention, i.e., the state of a wafer and the state of a chip cut out from the wafer.

Fig. 8 An exploded perspective view showing a specific construction of an
integration structure to be used in the semiconductor device manufacturing msthod
acoording ta the present invention.

Fig. 4 A perspective view showing the structure of the integration structure,

particularly, the structure of the reverse surface of a contactor,



process of a aem oonduetor device manufacturing nethod (inclusive of a

sem conduct or device inspection nethod) according to one enbodi nent of the
present invention. Figs. 2(a) and 2(b) show forns of eem coaduotor 1dFW £ %3
in the manufacturing nethod. In the sem conductor device axaaufacturi aé
met hod ef the present invention, the fallow ug steps are carried out in the
foll ow ng equence) (1) Previous Step (‘27 "Cutting Step (%) Integration Step
(4) $ura-in Step (6) Screening |Inepectiou Stop The details of each of the
steps in the manufacturing nethod will be described bel ow, (1) Previous
Step The previ oti§ Bt e PResPeqtive Tiavoshosieg therstate In whiche Phtalityft chige Afeng a
multiplicity of LSl (largescgle integrated circuit) chips |b each of which
i s formedinpserasddyithe integratin Brpyhreity of circuit el ements over a

serni couduetor wafer la (refer to Fig. 2(a)) in a manner simlar to the
abovedescri bed Bige6 ahdcrpes-asetignal sdew ~ebpwingk irowrplodeteforpr heelpseeration MAR
2003 -9 systemprovided with a diffusion system a photolithographic
system astregitecaand the qpitinlidy of ehipsardriahgsd ik éhe intgtier plothenintegraidin t he LS|
chips Ib in the previous step ie pexforrnod by passing the sem conduct or
waf er | a, strndtate.i s obtained by slicing a wafer of 3 an ingot of

ai ngl ecrystal silicon (Si) and perform ng surface-polishing of the wafer,
through a nul tiPlg @i t & obssesectiorsd opsw abovingdithg state tdfghe pdwialityeof tlope of
LBla (largescale integrated cirauite) to be niatlufactured, Al though the
det ai | s ofestriengechind sitegratediie thointatis of tho datepation strbsuriyshamtegrafion heus
directly relates to the present invention, for exanple, general C. M8s

( Conpl enentraetyrdet al Oxi de Sem conductors) are formed through najor steps
such as a step (apparatus) for formng ~ and ntype portions in the
substrata of thPBigs8m Aonrdasedectionsd fviaw khowiap thé etate tin imdddhatienglustlip of
(apparatus)) a gate form ng step (apparatus), a source/drain formng step
(appar at uships tntegrateddbythe pntt gapion atrusirand coangectet ¢c4 byiateliclouit bty St ep
(apparatus), The previous step will be described belowin nore detail. Zn
the tep fambubwiditeg p and naype portions is the substrate of the

sem conduct or wafer |a) after boron (B) or phosphorus (P) is ioninp,laated
into a surface Pig.8heAseapiesditaDr vidRl @hodiag the@hedphtegiaibn chsicanre spread
over the surface by diffusion, In the elenent isolating step, an 8i oxide
filmis fatdoedingtethd besssatr inverticd, vitich edtifeeat fromothe vidiresaid dntagetibs t hen
subjected to nitride filmpatterning for region selection, and the oxide
filmof aspatturgandfaipiivality sfvhijeativiid byShadagiaioaatetiraiel y grow,
thereby isolating individual fine elenments. In the gate form ng step, a
gate oxide fil nFgf, 10pAr @dsiBéc@ioxals 166 ahowitlst i akiee sAmbdiafelr Bfbrdahween t he
i ndi vidual elenents) and a polysilicon (po~y.8i) |ayer ie deposited over
the gate @kirdBtyl of dhipW afe fodbdanEhEAhe dhtel ] ak¥ ROtFickie@t) aBHiHRE .cinddiit €1
that, the deposited |layer is processed 1u accordance with predeterm ned

17 MAR 20@8ardMy tilb iRBgd 08 strubi@k£BpFik., M ng so-called gate el ectrodes, In

the source/draia formng step, after the formation of the gate el ectrodes,
inpurities suchpas 1P ANgofd. REBor 0 Rridw BhowIk € theaditttednftd Uhe lllaldy b dhipFusi on

| ayer is formed by activation aruaoaling.
are rearranged and integrated and connected to the printed cixcuit board by the
integration structure of Fig. 9.
Fig. 12 A cross-sectional view showing yet ancther integration structure
according to the present invention and a plurality of chips resrranged by the
integration structure,

Fig. 13 A flowchart schematically showing one example of the process of a

semiconductor device manufacturing method according to a prior art,



In the wirin8 step, alumnum (Al) interconnect |lines and intorlayor
isolation filns era stacked to electrically connect the abovedescriﬁeg“‘

i solated elenents. In the protective filmformng step, a protectiv 7 MAR 2303
far preventing oxternal inpurities or water fromentering the fine elenments
formed over the sem conductor wafer la in the above-dearxi bed manner and,
in addition, protecting the LSIs tom me&hani cal stress duri ng a subsequent
step for packaging the circuits of the chips is fornmed over the surfaces of
the circuits. |pgi 114:nAaaebéfoacﬁ%evi_dwrmeﬂn@rhspm&am?a»fmmroflaasdaﬁ@mmgﬁ he
abovo-descri bed steps are approxirnatoly several hundred ~, mis thickness
and _appr ogdvid! 8 the Grdcéed HCHHR e mikoRd AT Bvice FMhK G MR QbcordiRf texanpl e,
a DRAM (Dynam ¢ Random Access Menory), approxi mately 400,800 LSI chips arc
formed ovgl, drflg a3tir face of the one wafer Ia through the above-descri bed
manuf acturing stops. During this state, the above-described wafer |a
exhibits the formshow in Fig, 2(a). Each of the fornmed LSI chips | b has
ai des of, for exanple) approximtely several to eovoral tens of mm |l ength)

d i ' | dred el ectrod ds Ic.
The surf aoLe R N B E B T & ae & square havi ng
ai des of severahﬁ?ggﬁne%ftﬂ Efﬁe'sp{%g%wB\Jegteignzxrwlﬁgbpﬂeﬂ%?&jbﬁg&%gg&?givfiththe

subsequently to € previous ed previous In

etap of C*&%‘ie@m&t'ﬁ%"ﬁ%?f“?’g%ﬁg?% ‘e er la over which the LSle era forned

i e perforne out conventional initial probing inspection
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LElI chips, b separated.by cutti i.Ss th bowe-descri bed.st i n each
of subs eqﬁléeﬁ%e 180 utpter gﬁ‘yces'f?’é‘g%&ﬁﬁ“ %@F@t"?é}% St seeblé SYERtIq, ﬁ%efg@w)mé

pr edet erm’ped neurrberdNtof thk chi’ﬁs |b ware a silicon wafer. That is to
say, the FHPEGFTOR: SHap IR fUEYINESeYeR S ange the predet er mi ned number N of
L$l ships Ib V\Am gﬂgh pr tcision and confine the relative position

t her ebet ween. | nt/i dEATSH ¥*°Pt he predet erm ned nunber N is a natural nunber
not | ees than t\rﬁ\B acﬁg S Less than the nunmber of L8l chips |b to be cut out
from one silicofwartHRE §¥PA specific formof the integration step will be
descri bed bel ow w th reference to figs, 8 to 8. Fig. 8 is an expl oded

per spective vie )ofxnmat&?aé}:ﬁl’e of an integration structure which is the
above-deecri bed, j.nt.egration means (a jig for integration), and Fig, 4 shows
the reverse suri‘éc«f‘%f‘"ﬁséﬁ‘nt actor of the integration structure, as wll bo

described |l ater. Fiyst, , K as_sho i,n Fig. g, the predeterm ned nunber (in
this exanpl e, 9)(5)ofé°E§|mrtq§,ﬁnﬁge°%n§P°§ installed on a plate-shaped base 9 eo

that they are rearranged w th high preojaion._ Incidentally) the base 9 on
whi ch these L8I %gﬁidﬁ?%lsﬂf%? of e siensdn themppniagiyrine “ﬁth%hwja:lﬁeir&és‘?ﬁé‘?sarre
mat eri al gs the LSI chips 1b, ar a netal or a ceramc (for 17 MAR 2003

-12 eaarn F@,W' alum numnitride) whose coefficient of thermal expansion

appxaxi mates that of the base 3.
(1) Previous Step

The previous step referred to hereinafter is the step of forming a multiplicity of
LSI (large-scale integrated circuit) chips 1b each of which is formed by integrating a
multiplicity of circuit elsments over a semiconductor wafer la (refer to Fig. 2(a)) in a

manner similar to the above.described one, and is comprised of a known wafer process



Atray ~4 in which the aforesaid predeterm ned nunber (9) of openings ~4a
are fornmed is disposed on the top surface of the base 3. This tray 4 is

also formed of 8i which is the same naterial as the L8l chips 1b, or 1@ MAR 2003
nmetal ar a ceramc (fox exanple, alumnum.nitride) whose coefficient of

t hermal expansi on appxoxi mates that of {he txay 4. Tho openings ~g are
formed at positions at which to arrange” the aforesaid predeterm ned nunber
(8) of LEI ~ohips Ib, and with a si,zo comensurate with the dinmensions of
each of t§@tdaBlpreRHEd with aWikhsibhis§ste@NSt pRo¥slitREEraphic ishgem! bAGpitagal al

chi ps 1b separated by cutting into the respective openings 4a of the tray

4, it is poathYRh@nAQBxiRA0e the af oresaid ppedeternuned nunber (9) of.
LSI chips Ib with high precision after the cutting and separating step. la

this csse, it ighdfrikGbhaffh IME g?@k@tﬂef}a@iviéﬁ%éﬂﬁlﬁeﬂ‘oz@@dﬁ:%ﬁ?ﬁn@f Si

which is the sane material as the chips | b, ae described above, because

the fol | oyen@riBhbihstofafe® Qb ARRE is EtkdinBY b8l 2SRRI 18R e Binpl. 1 O
process the openings 4a, the side Paces of each of the openings 4a are

natur al | el el SISl A 0ot ALEAR PR AR B8ty SERUIN Fi 0. 9

(further, Fige. t'hereby tfaciTitating the op oration of fitting or

[emOVINg. ik ey ALASLR th RO skirl kIR P SAPEENIM A Breioiha LRoBAflS | 0N, DY

using. a [tnown etchins se a m cromachi ni I e posSible to

process tjg nif, Fnﬂhapg%nE4L9§etéﬁz @Pfhet@ﬁ loides Mk tid: MEI Kb GBrein
preci sion, er epy 1t 1S POSSI e to reall ze 'F‘Ng -precision rearrangerrent
f the L i . i i h
i nea bot Rechiled Borlebe hddi gisely falod OIS LR EAAV LAY 1o} s Rhtnpt Yenled BDOXTOL ©)

of ther M tﬁig?erhﬁzﬁ?ag%ﬁéﬁ'[l %katye)seﬁﬁi%%ﬁumisz ]g?e[ ﬁr&?& Fﬁgx)x(%f mh3f stegéL 7 MAR

2003 -13 sane rra he coef ~, cl ent er na ansi on becones a

very snal [ o4 & ) | e

t enpexat u%%c\éa%%@gg{phéggryi Jjﬁ&er %I _ gﬁeﬁgiﬁl tgpap?n%%gﬂpé%%ee vl\aéierﬁttetrﬁg_‘%peni ngs
posi 11 ons 5ervaSRi st 1 ot SRS B Warhiedl, b bl Brlfiills'
Referring, bael E to_Fig. after. th SI_chips_1lb _separate cuttng have
been rear (RgETEY piroRieghraiB bt tnystpa iy lrRE e e T AT, e
openi ngs =4 the A1 ay 4 | at eshaped contactor 5 ie ai~*anged to cover
the top opﬁﬁﬁevaQ§J%., ﬁf&?qﬁg¥ﬁ8ﬁﬁﬂthe state in which the eontactor 5 ie
from the rever sa a8 PHoFEBr L B Arrire BbB g ante Torkh rrghe b Bl V1O
contactor ,B has_projeotioa-lLilts ob oxtions 5a.oa,its reverse rface
ot bosi 1 RELaRPERSA SR Baripne Jn RS PRePRE 1R SRR TS BT e
respective ohi inserted d. i.nstalled,in the end.ngs ~4a .0f the.tray 4
(For mor o oaSR4EY o PRGbhite 0P i aiiiatia it o, (ot B b  SmishaR oy B 6 anc
{or ced agaPrCe PR SRV EPS e lRner e Hepee LR b vt o n
predet erm ned Load, is being .applied to,th | ci pouit-forned sur s of the
P bovedesor | bed TRUISTPBE SIARRF 165, 15 St SEnaiored vt chy 2kt 8157

e o IR it i [0 B BRI b et BRSSO
the difference in thjclcnpe ig effeetive]y absorbed hy di sposin | astic
el eent s SeERHoRs Sed e g%%&eo%a P@?%wghéwpﬁ%wﬁdh?a&? By elechincle 3 at
which to install Lhe hips Lb,. S ﬁgﬂdary el ectrodes 50 which electrically
conduct t F*TRIRCSPY INGLPEIB Vb’é‘Ff demEntdi 5 fine i nterconnect |ines 5b
formed to exten tgéou%h the interior of the contactor 5 are disposed on
the surface of tReheFRtadesming sgmosiceie exde Flm syfrarpaexinptelihpevrral mm pr obe
portions 5a are formed (i.s., the top surface of the contactor 6: refex to
1 7 MAR ?@biskoestis fopmed botvgen she in-"é'hg‘%hﬂF!ﬁe'FF'gﬁnda)Edméléfe?61°h’g$ii/1,ﬂ?>’?!hiﬂt hi s
stage in v‘\ilgi cht Ehe C%Et ac{orﬁ&h&%aced 0\(/&; t.hag \?hi p(sngl b) 'eaChtl(:;i t he

el ect r ode 9SBRRLeR COVEY Lt §alegy ba 6wk (fShemiced Vapor Espesitiqnd mektherl.
secondary el ectrodes 5e on the top surface of the contactor 5 placed, and
at the esrdteri that, the deppeitedydayposict procmedd it hecptanal with pfedeteipmedb
installed on the sane base 3 are oonfined with high precision,

Incidentally, in the abovedescribed structure of the eontaetor 6, in order
to eleatrically connect the probe portions 6a (the reverse surface) and the
secondary el ectrodes be (the obvorea surface) which are |ocated on the
mutual | y opposite surfaces, the above-described interconnect |ines 5b need
to extend through the interior of the contactor b) In the present

enbodi nout, this constitution is achieved by opening through-holes in the
contaetor 6 and netallizing the interior of the throughholes to connect the

Y | Y - o ”~ o o -




(1) By using a known wiring art as a wafer process which is an LSI

manuf acturing teahaique, it ie possible to apply very fine and hi ghlw MAR 2003
preci se wiring and el ectrode processing to the contaotor 5, (2) Inp
artioular, according to a m aromachi ning nethod) extrenely highly precise
projections or the life can be forned 28 ei ther surface of the eontactor 6,
and such projections oan be used as the“cores of the probe portions 6a,

Furt her nore, 17 MAR 2003 -Is although not shown, various processes can

readi |y en@REbhS dhdy BEnGQARNAL glte cfePliogaml €, the thickness of the

base material of the contactor 5 is |ocaL~y reduced in the vicinity of each

portion in which Eﬁ%o%&%aﬂ%#ﬁ%’%?t@;ﬂ of the SR o bf (Y QUOBRLERs AT €

formed botwaen adj acent ones o probo portions 6a. |neidental.~y, such

a proc ea%ﬂ;&?i_deg%kg atslhle 268 a6 Eb&-iiﬁﬁ’arn‘%é/d &S oUsgldilarQhf £ﬁﬁfoyns ga%‘r e

onabl ing the 1 ndividual probe portions b6a to be independent I'spl aceabl e,

paxti cul af. = - r 5is fo~cad agai nst the base 3 from above
Fornke Qc&;a{agﬁﬁ%%&%g

t he LSI I pS are Insortod in the openings 4a of the tray 4 and

d with hi J i, Si F I if a.pl ity ..
(mal 1 pl ci ty) BrobaeBast frenah G e R P ettt or x)
hei ght th f, f t tactor, 6,. id
e ef f echmrea SRR s RO <P sk s TV et atea ReBRERS obe porti ons
5a, (3 i t hi 1 b t he t 4 . h i fficient
of thot mal " expaUtcits, HSUBYEn T retiansier i AFO-THATIE: hrBIUIE BitBen ¢ he.
P o o Bl et ot of BRSO TR PR g ),
6a. Ho i. ~P f.th b t th l.ect rod
O B AR RSB SRS PEA e, RS ER AT BS e
o ¢, etfunE! sfef il g Bihsatent ep b GEFELEIER PR SobhRE E
pol yi m de of tho apovedeeari bed nmaterials. In addition, in the

i nst ea
struct ur ef°5’fle‘fﬂ‘éergbb§‘é”-ﬂﬁ§§8 q%Béﬂc"P'Fﬁ egration structure, it is also possible
L use 2 St ot LN Ch e bos 8 and \he, k. pre alear aled 1
Forrnod s s RPRtEner A Pl PR hitkaats Futk Brrrn LR TEHeES. s o
e TG EREST AT A
a highd,y precisel rr ed .state_in the above. descriped integration
Struct ur CCRRPERAE @%@%ﬂup%é&aﬁ%mew@t E, siiage 4 th Sa Tl Biieq

cross-sectiongl  view show, the integration structure) and Fig. 7 is a
cr oss- secth™® l\?agﬁf%ﬂ%ﬂ%ﬁl PaRufRc{EEe 8188 state of the integration
structure, specifically, ist the integration structuxe according to the

Y , .
present invent i BHIRR thiF gtatn theygboyprdeasabed walse d prhdbita the frmedowaipble: N of
LSl chi ps?légj ﬁ%[e xearrangad and integrated) &ﬂi) the rel ative positions
bet ween t ¥@&-sHt458 of thedpamedihdli ohine 1ihag sifeghl fireramplsrenpyosinateysqeeral t he
tray 4 and the contactor 6 of the integration, structure (it is a matter of
cour se t higt8evaad it pistlengtbuind Bgroe th sevexel feph el teesaresal iyndpdy
meohani cal_| oad such as_screw ng or another pressing nmechani smusing force
such as nelgefetdecparsrlce The aurfass pheschof Pheceladirade ipade s jsfampedsasra sqvgte
pur pose, Bar'ti cular~p, to eecure the base 8 end the contactor 6 to each
ot her), (bgvinmeides efererabiepaaf s legigth.he predetart ni ned number N of L$T
chips I'b which are disposed in the interior of the integration structure
era respectivel It i&xjodwenoctad heee thod cmhebmmyntdy éx theophesiobe stap (Ihdesstibédace of
the integration structure (particularly, the surface of the contactor 6).
I n ot her pusvibys in Hetadlpthecstér df cutiiing the semddondtatornt wgfer 14 evepvddabnthe iLSfegr at i on
structure dose not differ fromthe above-described sem conductor wafer |a
in terns ofe fimed sperfonnedwithoutqsifonhing thbenvasipaal mitidl prebidpuingpecitoror
screening inspection step which will be carried out later. Contrarily, the
above. das@eisbédFignl&grati on structure and the sem conductor wafer la differ
fromeach other in the follow ng points. (1) The chips |Ib separated by
cutting are rearranged in the integration



1 7 MAR 2003 -17 structure at certain apace intervals. (2) The nunber of
the LSI chips I b rearranged is the integration structure is snall comcﬁ
to the sozni conductor wafer la (2 < predeterm ned nunber N < total 003
of L6l chips & wafer 1a). (3) The di nensions and pitch of the secondary

el ectrodes 60 which appear an the out5|ll(lie of the integration structure (on
the surface of tho contactor 5) becone‘farge (can be nade | arge) conpared
to the dinmensions and pitch of the electrode pads |Ic on the surface of the
waf er |la. By ut®) iCuttopgSteh an integration structure, the followi ng effeots
are obtained in each of the subsequent burn-in and screening iaspaetion
steps. (1) |n pEetduttih@étep ihtheGpanifgttingotheiLSEs forinbe innthe \ubotedeatriedd
predet er mi ned nunber N of oponinge) which accormmobdate in their interiors
the respeaedp {2¢ idtSlthe dididdal LSI daenexibar Conddqdertly, bivd dinkelSRiHipNIstutuct ure
sad tho contactor 6 through which to talto out the el ectrode pads Ic of the
accomoddfidindivifsal ldhigexhibits e foPmCiow@SRONG, R®).2ITheslepdatdgntoriiRr (for
exanple, is the range of shout 1.0 to about 100), as required. Wth this

const i t Utgredent iithvdrEioRP S A1 iBteRrdt@nS Mef Gihich RENTAI debkrikdd KaddW Q4 FBrfb@nddhe
proaeeai ng capability of an inspection systemto be used in the inspection

step to mbga{u@hﬁylt@me chBLE tep\2Rr €DY it is possible to execute optinmum

i nspection processing, Aa an exanple, if inspection boards or the

processi ng capagj Imtb@‘gug,ﬁstegapeatl on systens in inspection steps which
have curxently been conduct are considered, it will be appropriate to eat

the predeterm ngg ﬁ%ﬁ?ﬁﬁoﬂ\étéﬂs af dp ﬁ%x@maﬁss 0186 m{eﬁ allyhaBALhGUl ar, by
utilizing the secondary electrodes 5c which appear on the outside of t he

i nt egrat '@Bre%fe'z'ﬁﬁx&érdem(ﬂbrtﬁ‘ %f 851 biage 19%5&@&&%@%%@ of(TiS1 € hip sv%ose

di reasi ona sad pitch are far largex thaw those of the el'ectrode pads e),

It 1S pPOSgbRided By E\ﬁﬁﬂkkﬁ/ﬂﬁ%o{'f@héa@méﬁ ﬁ%{%}’ 12 WhcHdT sORREGnt 8RB iCehaRe the

operation of providing eleatriaal 2003 -18 conduction between the

I NSpect i ORyshSiELMepMoR AbdDs ! if BY ﬁ%dét@rﬂéﬁh&%uﬁﬂo@r K04 QR Shipd Bewd.Apect ed.

Incidentally) it is desirable that” the secondary el ectrodes 6c whi oh appear

on the SURGaGe vt NOTEANLAMOLD 4] LREIRA.A ) bl &~ BArigULY |y, 0.5

mmto 1.6 mMmn is is intendedto make 1t possible to readily and reliably

cope W tﬁ&@&%ﬁﬁ&e@m r W00s *st ) &ﬁaﬁ%vg}le an%{a Qﬂé@ﬁaﬁwe

operability and relia |ty an are preV|o stab |n eval uation

ppr oxt m e ARy e | LERRLAN L pledA e Lathae 7 B
napect 5 P BFACH AR 7R ap U A0 LR ASTAR Ioh BEER Bon,

sel ected {0 %guo fgljﬁ#l arly, 0.6 mmto 1.5 mm the follow ng effects are
al so obt al ne BiTst o all, consideration will be given to the process of

oAt densely | IRGhRSSERAG: bl alhe 10 ELERSILA WL AL AR L ot U e

This is nothing |ncorpo |ng

i nterval sy %g é)PdSél big.i e L{] o&eﬁﬁeﬁ‘é{%ctti@ew%% 8SS., g;{%llegts t.h t gthe regi on

of secon el'ectro econes grea er “th 1r“egl on (~
axes) of i I Ge e_actu r.eas, of rent, DR, AVs
are on th%?‘gcrtg%r"p%f is rrlr?r%tq}?a adﬁa lﬁ u% Pnﬁlfea’éa{?&%rf%fd@teﬁﬁéﬁn%épd Mis on
t he order 0 an_al | owabl e pi tc Se onda ctrode cones
(100 ey 435598 e Foyeied RUBRerae™s potndon B e B0 REY FRGIH P S, the
fact that the f rg%}lon pitch of the secondary el ectrodes 6¢c ie sel ected to
be 0.5 m— | eads to the affect of mal ~ing the present integration

structure m)st fici er,nore, .accordin f eat ur
i ncreasing the E{r %&Wﬁéﬁg é‘r‘?é“rﬁ'*e ?rﬁ'én%dg'ﬁﬁgl?ﬁgv gﬂ“éﬁ‘?‘%’ﬂe@ g{eS% n this
manner, a ca ere, for ex gl ass epoxy substrate which
greatly d%ﬁ?%hg afenmc?@glegharﬁplé?e slhﬁB? e£<i9 ‘iﬁ’i‘?yfa%?ﬁaf%g Vihibigh (i e.)
Si) of the Chlps ob ect to_be inspected (ae well as the
abovedesc?ﬁeﬂ’éﬂmr n ’E&i’g?ﬁg aléet%‘“ﬂ ighothgeedepl icglnsﬁé arhingeedled énformed em
(partlculafréiy 7 MAR 2003

0 Whlch i the same material as the LSI chips 1b, or a metal or a ceramic (for



- 19 portion which provides electrical connection to the secondary

el ectrodes bc), even if a positional deviation betwaon both the gl ass
epo~.y substrate and the chips |Ib occurs due to a tenporature diffeﬁngﬁzms
t her obet ween, the problemthat this poeitional deviation cute off a
conducting state does not occur, mherog_ it is possible to reliably carry
out inspection of sem conductor devicés* (g) In addition, according to the
feature of |eaving predeterm ned margins for the au.n~ber and the

arr angem’e&‘gxgg?é{ %ﬂmﬂx}m% ﬂx@ri?eﬁ%@ﬂé@f@& %B%&@%ﬂsﬁggész&i?ﬁglﬂxgﬁe%hém face
it

of the cont or 50 tegration structure, ering the
dinensioqﬁkhéggﬁgﬁcations of the integration structure, is possible to
use the sane board of the inspection systemin other inspections of

di ff ki ndB ' ; ' [ b
educed. (4) ORGP ErERRRE Byl b ARRE LD RN B AR
step Of ae6aleAILPR. A GELECHLAL. b ROLER! | Bl delieptouel bty ghiops 10 by

| eavi ng S ra pre m ned peri od of m ng

(inparting therpal stress t he l..chjyps._|Lb_at, approxi ly 190 to 160C
Sad at (PutETE R send SRRalePhe WLV LEPr 2 U LRI e lR, SV

t he el ectr,ode pads,| t hough .t he | | owi ng description, refers,t,0 a

Spoci 11 o TRETHRE irida) Theer REurT o Ceuprleap pULomaP RSP el Ff 1

St ep. 1 or I AeoTR GPRRERG SE O GUmSR At GBRAGNt B aish: Gauteike ghe Bereay
cross-sectignal view show tate in which tho integrated . .plurality’
(predetorIHi‘eg‘gt r’HJd’r‘?géT’ °rdapﬁé£§%§h45§?%baqdnw}tﬁ@ At 8‘&?%’?‘% Lig %&tfre
according,to the oaent, in tjon_are. c ected.tg a,printed ¢ircuit board
6" o boarditanrne PLoHEGRS the LSEbipg oy Bl Wheonditien Wriamrirn Bt noth
step. Referri to Fi 8,.th rinted circuit boarg.6,is qQvided,with
con!tO act p&c}?)seﬁ’g“pwtﬁfg?y ?‘5@1?5?5 bhe rafpsoLKe P%ﬁ?i“,ggﬂﬁt"gg‘)?ﬁw&;t BPWFPHE pitch

f I 1. jtch il he. I [

n't he SRt HAEEe (18, CUTPALL BreOsteBminen s ALt ol CErito Lt et et oo
formed at a simlar pitch. Wth this constitution, by poaitianing the

i nt egr at i Bicetom dier the edting and seRBTHHRYUM probes 6a of the printed circuit
board 6 are |ocated at positions which coincide with the corx%ggﬁggéng

E e;:ondar %/hel ect f‘bﬂ’fz% °"’§€',b it iy 1;4‘%*%’3??%’5?@4’8 tgﬁ‘b‘ihedléiye‘t E“cf;F’PEda?f tion

et ween the_contac robes 8a_and. t he,  secondary. el ectrodes 5c. _

| nci dent al®l the s2Re waieriat @9 5he hEL chizs Abeat deasabidabare %?%‘f%eégf folloingie ¢ he
printed cirouit Egand 6, and finally conducts to au inspection system which
i s not sh®§ufs arpgtaingdy t he abovedeseribed burn-in step, the integration
structure and the printed circuit board 6 for inspection are secured, to
each other in tHsByrusing anipeivepieetaliag & proetss thoerenings Anctbe glda fasep st ri cal
stresses are inparted to the integration structure. Incidentally, according
to the fotacthad the openivgsy 4 anegpat seakietedr fermedi tonbays predetermingd gnglsen ¢ he
integxation structure, sA conpared with the convontxonal nethod of

i nat al . Li syehowe iafip § (Gubher, Eigel @ and)7)i theyeby frsilfpiinethe gperakien effistipepine pex
chip far smaller because, of the structure of the intogratioa structure,
wher eby i ¥revéngthed-Slshiprdp inteer forbide opéningi4ss i asertabla into a heating
furnace which i&)h&athg&_n&gns incgeaseségso t hat inspection afé}gtfncy can
be enhanced to &)f drapditiophyckming € BiovgUREIENE A I8 NSPETRI aChnEERRetn
careening inspection step is a final performance inspection step which is
per f or medisapossible fipewedees thoharesrofsharmperingg3atand #eCdikeamithi wernddgial | y
performed by using an inspection systemwhich is called a handler) on the
basi s of pieeisians wherdiyt Hiimedssille tth ereslize idglilprscisionet arrasgeet of tist &8I whi ch
is the burnin step. Incidentally) in the screening inspection step,

al t hough rcidps dhefimy, theheattippeid depatatingreepof the printed circuit boaxd and

i nspection systemused differ fromthose used in the burn-in atop descri bed
in the above (4]3) FutrtHelmorenrines both ihaspacs iaad the LSI ehibanbtage tfade ¥anner of
t he inspection 1 7 MAR 2003 -21 of the burn-is step: that is to say, the
gc [ eeni . tn;]gpma?me?etﬂigiansbigmeinf&a?ﬁtﬁaﬁﬁsilaﬁ, Qﬁcﬁa\l\ﬁy{réﬁﬂ@ wtﬁz(gpé if?aﬂettjco@gﬂuct ion

et ween e el ectrode pads o e chi ps Ich are objects to ba

i nspected and the inspection system Accordingly, in this screening

i nspection step as well, in a manaor simlar to that shown in Fig. 8,
screening inspection is perforned on the predeterm ned nunber N of LSI
chips rearranged and integrated in the integration structure. In this
manner) according to the sem couduct or~ devi ce manuf aot uxi ng znot hod



descri bed above in detail, after the above-described integration step of
integrating only the predeterm ned number N of LSI chips from anong 1§ MAR 2003
multiplicity of L8l chips separated by being cut out froma aem conduat or
wafer, the LSI chips are maintained in the integrated state until the
above-descri bed screening inspection a%gp is oonpl eted. Accordingly, the
result of inspection of each of the LSZ’c¢hi ps can be mana~ad on the basis
of their az.-rangenment positions (address) in the integration structure,
and t he LSmehiiariag4%),be copffictarsdbf sharngl expdansien bedoween vegc kmalhsghdactfi oa st ep
by a conveying system nechanically simlar to a conventional wafer

conveyi ngappystiantde SaLidd/ Of whirebpbehadf this eexSinapinired ofbbih vany, el difference
atruature (particularly remarkably, if the integration structure has a
circul ar mhajpednsiohhbétweem) thd@pafifige Nh n@di the (63t dbdps 3b dardlpnieyied Red 2SI chi ps
I b which are finally determ ned as non-defective articles are picked up

af ter theyardton @l haselhtive @okitibgs Bétaieon ele RakAgGgdLEDEDedb bykdph @ary
integration structure, and era delivexed as, fox exanple,
reliabiligyguaranteed chips (K(~D: Known Good Dia) without being pacl zaged,
In this manner, the above-described sem conductor device manufacturing

nmet hod does not RE@RSEHARMEkIS Fid) @, SiRRRe ﬂ%&ﬁﬁ@ﬁ%e?ﬁﬁ%d%ﬁﬁ%ﬁ%ﬁm been
description of the prior axt, such as the step of nmounting chips on

i ndi vi duateas@iriged &it hifhEredfsi K beRA IR aGAUN O VhD SespedtlvoDpOliRESIa cTlE
further, no acconpanyi ng eoat~ occur. Accordingly, 1 7 MAR 2003 -22 it ie

not necesgay W, a0n]Metdbed Emaaszesiipuﬁaﬁ%éapto!davérmecewupme!tew., Flg. 4
xnanuf act uxi ng process (refer to Fig. 13), i.e., the prelimnary probing

i nSpect i OphsHeCihePRE Ok BEIcR thS bodth&oS b 8P t@hed ALEUDAowh [(BiHe RAETBERRS foOT
L~la over a sem conductor wafer, whereby it is possible to reduce the

nunber of p§EERSF tHE bR TR BYE A SR LR G INCHRES ), Hovever, the
execution of this probing inspection step naod not always be precluded, for

- example, |t NG MRUAGhH e behUrgl 4580 CARMNGL Bhad YibRaRIA pband the
m-anuf aet uxa efficiency thereof can bo i mproved by executing the probing
I nspect | Ogoﬁfo‘?z?:sa% %s&cmgqm&vsz BEGH M BOn LB rda ok b G AKAL i) r UCt Ur e
of the present invention) after t$e genlconductor wafer l'a ovor which a

Ml Ui pl 1 Cliekis6is pddBE offh (L BBl osliBfR GKh MATIRUGR ehooribingh B Brihbe LS

chips 1b, only t'he predeterm ned nunber of L&l chips era rearranged

and i z~t egl.ateey ARl gg{(ﬁﬂﬁ,tg,{a&@ 15 HR Fds ot Qal NEw PIRGRSAFA. @haPRENThe

subsequent Step. Acc y, as conpare e prior art inapectioa

Dol ng. Mol o e o e BB G T R e L S0 6
adequate Ru Sfereyt BR LS BLe I CAL F o R Aol RIS SRR
R e R R i S B o
e possi bt o4 SebhaasBuBlE Aok 18 s AERGce Ul T SR BT L

o Uscd, - LR eEbfuen T Y o Shp Sl ARG S0 oy ESEMBRRRN POECT
acoor di g @y LG £ BRARL aheShod UF BESLLESAULOUEL o SEGOLI D00 o e

integration s cture o res Irnventi on, as co he prior

art inspection nmethod.. pakpl qul agl t ne of. di,fectly nmounting LSI

1 7 MAR 2 gﬁ?qm%gapgﬁwﬁ%ﬁc%héen ﬁsﬁéﬁﬁ%’é’ﬂ.‘%ﬁf’ H‘(gg&pg&Sfﬁﬁpﬁé{"rret hod of carrying
out inspection @f L&l ships in fer state, it s possibl 0 integrally
handl e a pl ural %FV“%‘PW.S‘“@H#ESS%%% e?ﬁ‘i&ﬁéki%ﬁé‘ﬁt Qe e o‘?Fdh’cet B’F&’aevi ces,
sad it is also ssihle.to easily ang reliably realize el egtxica

conduct i oR°TPREPE i’ Foe dntsrronpet %&7 FP&R‘P%" %/f%n throygh the IRigEigy of the

el ectrodoa 5e %ﬁ?ich era lar ge conp aced to the electrode p ads of LS
chip s inC PHacRAPHredispored,pn S‘Frgﬁégtﬂi‘%/@n@‘lt"rc%i"b%"ﬂ“ AR s WHERGE 9B it i s
possi bl e t ,éﬁanrativeLy i nexpensi vely realizo inspection of senfcoaduc~or
devi ces wtHBtReREPRRIPELPRNEY 3% fRimesdolbpobiestop sunfans of theccontactor §: xeferde not ed
that acoording to tho integration structure of the present invention, b,y
tasking it possible to inspect large quantities of L8l chips ef$ciently sad
conparatively inex-peasivaly, as shown also is 1~'ig. 1) it ie possible to
omt, particularly, an initial probing step which is the initial screening
step after preprocessi ng whi oh has been xequired in the conventi onal

i nspection nmethod of perform ng inspection with one LSI chip being nounted
in one aoclcet. This is because ae is also apparent fromthe above
description, ~ according to the eom conductor devise iaepaetioa nmethod of

o S - o o . - .



various effects and nerits. According)~y, the nunber, spacing and the lilts
of the chips Ib to be rearranged oiler the base 3 are determ ned on7 MAR 2003
condition that the above described effeeta and nerits can be satisfied, in
terms of the dinensions, pitch, nunber sad the |like of the secondary

el ectrodes 6¢ on the surface of the coahéctor 6. The nunber of the LS

chips Ib to be rearranged over the base S of the iatagratioa etruoture is
desirably determ ned on condition that the external dinensions or
constraint_ 'conditions of the integratiqn structure including the base 8
and/ or t héhpfatetes hgnewminiei Py Ascordinely.dndhis stans in wpichdhs eombackr 58 | i zed
to the maxi mum extent, Acoordingly, the present integration structure is

i ntended tPlacgd gverdae shipsdhdenchaf shd ¢lrarodonads Luen S Ifdvhing 18 serdurisdat i ons
changed to nake subsequent inspections easy and ef $oi eat, and therefore, in
each of t libe edsersporiting sedondanyrelestiofenicon the doresuréace of the kapfactor 5 placed,
integration structure is square, Howovar, according to the present

i nvent i on,angiaé textemntimesirgpelagive pbritionytod trenlivmiity of dhinsuibenstelded e tbe be
limted .to oh~y such square shape, and as descri bed above, can al so be
made ci r chme bapd e dopfined withhighxpmepikie}. waf ers. In the above description)
reference has been made to o~y the exanple in wksich the aeoondary

el ectrodes 6¢ f dreidentally, inhtde rsbyes-deschedf sivwstw oflthe cantecdont brinBrdear tohe
iutegration structure are brought into contact with the el ectrode pads |c
as the LSleleshiipdlyl dorwbitctheapebaportingeda (the freverse ewifare) efid tthe stavndgyyat i on
structure. However, such a structure is intended to provide electrical
eonduat i oreldzétodeshr (tiecobvBise Ghifac:) hichhire hucated on bhemtitiallp oppmeitea sypfrsed and
the inspection system Acaordi~zgly, the structure need not necessarily be
limted tcahehbdowhdaseritirisintédetheenlinds fbuhéedntoauxtendhihraghaheddnteriet efctheodes 6¢
may be brought into contest with) for exanple, solder balls or the |like
provi ded cantsa®rl D] IshihpSprefent Finthodfndms, thi€ reomditsitni isondlieved &y spenimgng t he
state in which the L9l chips |Ib are 17 MAR 2003 - 25 integrated by an

i nt egr at i chrdughrhnddeinethdichitastent dudom thllieingithe éntdeissrdf bied tlomegh-halesatn
exanpl e using this integration structure, its basic structure which

i ncl udes tchendxeeiheSintédaendert inds amd bithesurfHces thpsudhbhdless er Hewlevandsuch
rearranged in the openings 4a fornmed in the trey 4 is simlar to the

exanpl e showetie iFhadimibing/a il id 4160 poskible, to Hidpeeédtiterdonfecs linepcdervse bath t hi s
exanple is such that the contactor 6 to be planed ovex the tray 4 ie
onmtted, Auffabdwst thé cont@etior 5amldl dlectRinle Gbhndt tHeefiobOp@SiohOEL (th Feviefbea
subsequent burnin step or soreening inspection step will be described

bel ow, Fi gfirfaté) smddhd decoh&arglels6oddiite ¢fha obvdredsurfli®W Ng t he manner in which
the integration structure shown in Fig. 9 is connected to the printed
circuit' board 8 SigiilatleoabheRryde sE tHellele, ERiE BontActss 61s dpablycfolasd ¥ Bil n t he
burn-in step (Fig. 10 chows the manner before connection, and Fig. 11 shows
the mannerwiith 64 tHe0RRRCkbRMe] aé\thd SIS BHRAK Sidiall drQield @i (for Gkedifle, 11, 1-n
this ease, a boardaide contact 5 which corre9ponda to the contactor 6 of

t he above-desadhadiridd) GHoas eI GEdtUT YR d] Sexp RS BodrOxitiCshb 1 betheCi I CUI t
board 8. The board-side contact 6' ie constructed simlarly to the

contact or GnfRews, | T hlfulad, b #.matP80IE L&A theVolldvind MEALs Ay oithinRl ObE
portions 6'a are disposed err the surface (bottom surface) of the

board-side contag§ By QpRESE%krbem! WaidgbRSad B) waler NA6ickd WY keSEEINdi Ng
to the respective electrode pads |Ic of the chips I'b, and secondary

el ect r ode sy anefadulingitSdhARRE, s pdAsibR 0 ﬁpél&gprys%ﬂfegﬁﬁ%glﬁ@ plebfSc RA Lol de

contact 5 opposed to the printed circul oar at positions

cor r espondif@rdd8 pkdRadi ﬁ,e& M GONEact probes 8a which are projected
downwar d frorrfthéJ prisrlfg: Cl rccuiat %ard e. The boar d-side contaot 5 nmay

al so be formed O&Bt%}gp [R1APL R e 8% hGeARRAGE Honnd, AkibdARRPHIHE

system (not shown el'eotrical'~y connhec an nduct s

pr edet er m : . Chi ich.are arr ed .in the

above- des Cél?%g%ﬂfﬁi%@@%? 1|t E")}lr-lﬁs1 it ?Jcp%r %Fm%%n £ ’I%%ersse %ﬁ%%‘?@‘g eané%'%}%g’e%ndS' c,

i nterconnegt,|i ,6' b, the propbe 17 MAR,2003,-26 portjions, 5,a of the
boar o of dedeBarardhe s AEARREBF e bt 4kt PR B PHENBRTECd
circuit board 8) whereby predeterm ned i nspection processing is perforned.
Spocif.cally, the relative position between the integration structure and
the printed circuit hoard 6 is fixed with the probe portions 5a and the

el ectrode pads Ic of the LSI chips 1b being in contact with each other, and
the burn-in step is carried out by inparting tenperature or electrical
stress to the LSI chips Ib,



Fig. 12 is a crosesectional view of the state in which the LSI chips Ib

whi ch are objects to be inspected are integr'sted liy yet another 1
integration structure, In this exanple, its basic etruoture which iH%P%%Q@J
the base 8) the tray 4 and the eontactor 6, for rearranging sad integrating
the LSI chips Ibinits interior is sigi.tar'to that shown in Figs. 5 and 7.
In this integration structure, as is al'so apparent fromFig. 12, in
addition to the basic structure of the above-described integration

tzuct t he, pei - i ph f the ju~t ti, t ' i nf d b
el nfor cabtaes et AP hrite RS R SN b HAPDE B° TPV DUS ot her

netals, ox a ¢ceramc or the like. Incjdeptally, it_is eneurad that the

i ntegrati ot dhe &hlékwsef REChoas PHISFIAG oF (e SPOAREIER 5 eGaUTAVRed 5t 26 hi gher
mechani cal, strength than the integration etruoture whjch consists of the
base 3, tYienityof sachopaytionin woihiEE BYObE PR Sadr ferpedy or thrapgh-githaress. The
integration structure having the far higher nechanical strength ensured by
the rei nfirsed betwesp adiacapfopnes #f thespyobeypytions Spn Inpidentaly sWplkp @rocessy
exanpl e, the predeterm ned nunber N of L8l chips Ib to bs rearranged in the
interior #dplicddo tha engtaptordhpsvidge neafel offgcte sugfeaeamablingthe Andjuidyel rr if the
LSI chips |Ib are pressed in the burnin step or the like after the

i nt egr at i eATtispefa t@ beinfepprdently dispdcspbint Pouticelasly| Whegcthr ntagtor o ie
integration structure by a |oad applied at that tine, or in the case where
t he nechafresdl againendenbast % frormekeye dhp drBlschinge il mbhithagreaingertdst irthen terns
of the handling of the integration structure in a subsequent inspection
step. | ncomkavingsl 4ayof the tray 4-arfd @@eranged with Wighl prhwsiossiFoalkkenplazven He
reinforcer r be fornmed as thinly as possible in view of the case in which

t he rei nf plueelity7(oelyirBdtsdnef prwbeloridariseSs ara fowiede tpu differdanh Spemiiformat op, in
ternms of |,he e~;ternal dinensions of the integration structure or the

t her mal chepigbiston the reverse emuiface of Mlecwntectayd, She protase cawprovite the kect pf

descri bed shove in detail, according to the present inv ention, by

utili zi ngabdeebingtiegdiffeienpe 5t haightlpetyeenthd gropopwiiches4.0 rearrange, integrate
and collectively systematically process an adequate predeterm ned nunber of
L9l chips from éofine theldhigd 1kt and the thaFl4 atei psdes theasemeeth dgffioenhgf cut out
froma wa~Per, whereby it is possible to collectively process only a

pr edet er ntkeechah exfrrionl etilifahieppemittieoutiation nepueo hatenén theadhifolikedds i n
handling in a subsequent inspection step, particularly) is the process of
ensuri ng eheetayi €ait is gor@blei NpisverdthRovenspe dldvintiony of eia rdatdver th-pighe/, t he
steps of sem conductor device manufacturing nmethods) particularly,

i nspect i opositienbetevann kg dhykellsdmipthe peabd phitipnd fy. ef F~ci ent, wberaby it is
possible to achieve practically extrenely superior: effects which reduce

t he coats of th&Eowenspiatohen! i ppsbegnetidnaiar thiesecomdmyfedeectaddsriy andabs of

sem conductor devices to a further extent, 17 MAR z003 28 1. A

sem conduddtercodrack dmerdb Uk aequirddny ek pactiadary highnyedibien,sit ey did bd or m ng
a plurality of large-scale integrated circuits (LSI) over a sem conductor
waf er; cupbddige td ébroetheconthdtdk G byvadigy, fdrrdxamiplila\gl4hd 3bodyPh cofaimdGor @ach chip
having a main surface and a rear surface opposite fromthe main surface,
the main spfshad chif Ml Gudd BE Yolysmide] tARebal NG BOMbot LA AN AdtedAlk, In
integrating a predeterm ned nunber N of cut LSI chips from anong the cut

LSl chi ps abfitidn] 19 thavitiguaRest 1S avt.Hedribbd GnteprRASHARNLBe Mt I3 4186

di mensions of the LSI chip, the cut LSl chips being integrated in the jig
such that pbésible EptiseSd it vt @reQh wliddhthe Bade 3 shdithe AHUACE intdghited adviaficeand t he
mai n surface is exposed for inspection, wherein at |east one part of the

j i g havi ng.el, hgpc@PRIBEd gFecbits)a whas febiatiedt wih €Hée@9ﬁhgﬁﬁﬁﬁnﬁ$e@ﬁbﬂshﬁidi S
approximately equal to that of the LSI chips; inspecting the cut LSI chips
as a unit giREieE o tRé WhablifyYofQhiph QSRF% € SloE @ Sre ﬁm_e% &f £28t9enea Sel ect

LSl chips basis on an inspection result obtained in sald inhspecting step.

2. A sem %9%%&59&1@%}&&& REbagtyring method according to claiml,

wherein said rearranging and 1ntegrating step is perforned i medi ately

after said cuttigg :  SeLco t devi ce uf.act uni ng et hod
according to cl g{i%}ﬂgeg g?%lleghiea%&rfggg%g%ec?&tﬁg? wgﬁabghea?rédﬁ(%gmf‘&é\er t han
two and are fewer than the total nunber of LSI chips cut out fromthe

sem conductor wafer. 4. A sem conductor device manufacturing nethod
according to claim1l1, wherein said inspecting step includes a burn-in step.



? 7 MAR 2003 29 5. A sem conductor device inspection nmethod of inspecting
sem conduct or device chips obtained by formng a plurality of lar??ﬁ.ﬁﬁh!ﬁ
integrated circuits over the sem conductor wafer and cutting the

sem conductor wafer into individual LSI chips, each chip having a main
surface and a rear surface opposite frgﬁnhe mai n surface, the main surface
having circuits formed thereon, the néthod conprising the steps of:
rearrangi ng said cut LSI chips and integrating a predeterm ned nunber N of
sai d cut dudlbes N Rf s 3xdhFleN8Y bNISOPABL NGB BLa IOHIPRFRS W Lh

t he di nensi ons o? t he L}él gﬁl p)?/ tﬂe cu{9 LS rchi p%ﬁbei ng ing}ggr%at edryien t he
iig such that,the.kear : L ftioh Sethdat Glndielflink@d 1 9 and
the main rsur%%%:e |ss exnpg}gge @grdglgcﬁgoggg?%g%a,qmgts*ea@?mg%e%%%mft&%‘?rﬁe jig
having t Ly .coeffjcient of = [0, .t |

appr oi marRri e 1. 108, £16 95 SRR b AT e ABRE e BBl |
cut LSI clg: 5, 3S L tmt.hrough a plurality,of. i ectin S, d
screeni ng’3 0 st§1 ggctl lJJB(I_}%I 7éﬁiap°srg Béssefé)o%rl\ AR iSH%‘EgE&% gnmtregrsag?‘fts%& ta).fl' gﬂ;ed in
said i nspetceti SheDy ::%' A sem conduct or devi ce inspection nethod according
to clai mb; Evherein <aid nunber N of LS| chi ps are not fewer than two and
are fewer than g he.total. nunmber of LSl chips cut qQut, from ] conduct or
wafer. 7. A se PéS‘#&%‘E&'é?t e\?i(g%?é&ﬁl%%’é%cﬁrgnac FI'WS& g%ec%F %ﬁ“ﬁg&’t"'gﬁéqg‘l m 5,
wherein t i ecting step includes bur,n- i 28 A_Sem Co tor
dovi ce mFACREFPRY SRt DR PERed e NSl ol 1 oS HBRERH Oy o
| ar ge- scal ﬁ 1 nt e%r ted circuits (LSI) over a sem conductor wafer; cutting
the sem BE#efnf er into individual LSl chi ps, each chip having a main
17 MAR 2003 30

rface and a rear rface .opposite fromthe, mai,n rface,
the main surfac hég? ﬁﬁg@i"?’cﬂj’?g’é’nffﬁ‘g%ﬁfl‘t HEPE]UE‘I’ l?’eé’i"r 5‘1?&1-‘1“5‘6 "Qhﬂ bigh
integrating .a predeterm unber of cu I hi ps from.anpng .t he cut
L8 COn iR bR RS Beat A ot Rk e tontitbantn ot e el AR B 1 ot e

rface of eagch chip is.in ntact wifh the ji nd the main rface i

oxpooed AR SR, Taeh I Eh dioF ROt T SFRMPpEeclah HRRe HER Ay ¢
t hrough a pl.urali of jnspectijng steps; and, screening to sel ect .LSI chips
based on TFHRE AAGHCR B8 AR oL SAEHF RTCHg DerpEOT NPt A
senm conduct or ,deyi ce manufacturing nmet hod coppri sing the steps o&: form ng
a pl ural i PFERRUC ?cﬁe"-rsac?51°§€heﬁ1°éﬁF%F§?jmc‘i%PE‘l§? ”(tgﬁi WBgE pﬁ“@éﬂﬁr offiuct or

waf er; cutting,the semx'éqionductor waf er, into_individual LSI chips, each chip
havi ng a 1ERTF 8 PrscR anththeroptagior & ip parbertbBhosite fromt he main surface,

the main surface having circuits formed thereon; rearranging. and
integrating a p@édgbéﬁ?ﬁcﬁééle Radh s of\thsrpredetermgned mupbey Pg?ﬁlg%‘ﬂi’épst% cut
LSI chips, the cyt LSI chips are integrated in a jig, the cut LSl chips
bei ng i nt Bichagy disnoseddn theyinerday of pha infqgrationgtrictiite JperegpectixelR e@?ﬁﬂffp is in
contact with the jig and the main surface is, exposed for inspectjon,
wher ei n at® Yasfeeongasy gas‘rtfodaﬁ 5¢ pi the gprizep el the integnstion glepeury (ﬁgﬁicﬁlﬂ?‘b’ut LS
chips in ajig as a_unit through a plurality of inspecting steps; and

scr eeni ngthedusisreedthp epnta¢tpn®). based on an inspection result obtained in

sai d i nspecting_steps. '
In other words, the above (1) and (2) indicate that the present integration

structure does not differ from the above-described semiconductor wafer la in terms of
the function of an object to be inspected in a burn+in or scresning inspection step which
will be carried out later.

Contrarily, the above-described integration structure and the semiconductor

wafer 1a differ from each other in the following points,

(1) The chips 1b esparated by cutting ars rearranged in the integration



17 MAR Q003 31 10. A sem conductor device inspection nethod according to
claim1, wherein the jig is formed by the conbination of a base and 52@%
the tray being formed to have said openings. 11. A sem conductor deli 2003
i nspection nethod according to claim5, wherein the jig is forned by the
conbi nati on of a base and tray, the tray being forned to have said

openi ngs. 12. A senmiconductor device irrddpection method according to claim
8, wherein the jig is formed by the conbination of a base and tray, the
tray bei ng, Lo‘{ ngadt t o, _have saitd Of)eni ngs. 13. A sem conductor device

i nspecti oR o BE1EHP BHA%H & VR1®ai m 9, wherein the jig is formed by the

conbi nati on of base and tray, e tr bei n or to have said,
openings. 14. A eﬁ@é 5f8%8é‘£??8@p ﬂ?aé@tng?%’d”gggﬁegéﬂ?rbgﬁ%‘é?d? devi ce
manuf act uri ng nmet hod accordin o Caim]l. Z5. |1g,tq be .us in

sem condué’?“&ﬁ CBWF%% q°rf§‘5é8‘?‘%°gﬁé‘ﬁ’§°(rh%9cf%f'a ﬂ%§;§’é@ﬁ¥ﬁ?§“¥gm‘%@?‘a t‘degevi ce
chi ps obt ai n%gbbﬁ- %orm’ ng a plurality of large-scale integrated circuits

over the SEBF Giragfaferdall cutting the sem conductor wafer into

i ndi vi dual LSI chi % ‘g‘rrll whi ch the method conprises the steps of:
rearrangi ng sai &cuthedmepnpgsend pitehef therageqndgryzelectrodes bo which appear on

the outside of the integration structure (on the surface of the contactor 5) become large
(can be made large) compared to the dimensions and pitch of the electrode pads lc on b
the surface of the wafer la.

By utilizing such anyintegration structure, the following effects ave obtained in
erch of the subssquent burn-in and sereening inspection steps.

(1) In particular, the openings 4a (i.e., the above-described predetermined
number N of openings) which accommodate in their interiors the respective LSI chips
1b to be rearranged in the integration structure and the contactor 5 through which to
take out the electrode pads 1c of the accommodated chips 1b can be set to correspond to
an adequate number (for example, in the range of about 10 to about 100), as required.
With this constitution, it is possible to select a number which conforms to the
processing capability of an inspection system to be used in the inspection step to be
carried out later, whereby it is possible to execute optimum inspection processing, As
an example, if ingpection boards or the processing capabilities of inspeation systems in
inspection steps which have currently been conducted are considered, it will be
appropriate to ast the predetermined number N to, for example, 82 or 64.

(2) In particular, by utilizing the secondary electrodes 5e¢ which appear on
the outside of the integration structurs (on the surface of the contactor 5) (i.e., whose
dimensions and pitch are far larger than those of the electrode pads 1c), it is possible to

readily and reliably carry out an operation such as the operation of providing electrical



predet erm ned nunber N of LSI chips; 1 7 MAR 2003 32 inspecting said
nunber N of cut LSI chips; and screening to select LS|l chips basis ba MR 2003
i nspection result obtained in said inspecting step; wherein said
rearranging and integrating step is perfornmed by using a jig for

I ntegration; and wherein said jig is forned of a material whose coefficient
of thermal expansion is approxinately'éﬁual to the LSI chips, and an
accomodating portion for rearrangi ng the predeterm ned nunber N of cut LSI

chips is teddReoh BeR@eh tRE m%?le&idn' &stodBandedch 1.8 QhPE 1¥3BMH fredbjects to
eem condu. ot or device 1 nepeetioa nméthod according to claim1l, wherein

<! udngye Bk saebase o Tl SuPLpUlnosa coshciget of
B e e
con 09! g b PSOPLGEALNEt, SURPSTALR) £ ho ok Rl S RS
sem Condu%gt%es%/iicf%ajvp %R?fgetaiv%lmlrxr%gcg?gn %B.%%dgpggbih(%y and yreliability and are

previously established jn svaluation (for example, narrow pitch: approximately 0.5 mmm,

wide pitch: approximately 1.5 mm), because such contact probes are widely used as

contact probea for inspection boards which are generally uaed for inspection.

If the formation pitch of the sscondary electrodes Bc is selected to be,
particularly, 0.5 mm to 1.5 mm, the following effacts are also obtained. First of all,
consideration will be given to the process of most densely incorporating L3I chipas in the
present integration structure, This ia nothing else but incorporating L8I chipe at as
small space intervals as possible. That is to say, the process implies that the region of
secondary electrodes for one chip becomes not greater than the region (= area) of one
chip. For example, since the actual areas of current DRAMS are on the order of 100
mm? and the number of electrode pads per DRAM is on the order of 100, an allowable
piteh of the secondary electrodes becomes (100 mm?%100)¥2 = 1 mm in terms of the
above purpose. In other words, the fact that the formation pitch of the secondary

electrodes Bc ia selected to be 0.5 mm to 1.5 mm leads to the effect of making the

present integration structure most efficient.

Furthermore, according to the feature of increasing the pitch and dimensions
of the secondary electrodes 6¢ in this manner, even in a cass where, for example, a glass
epoxy substrate which greatly differs in coefficlent of thermal expansion fom the
material (I.e., Si) of the chips 1b which are objects to be inspected (as well ag the above-

described integration structure) is used in the inspection system (partioularly, a



claim 16
f ormed of
i nspectio
sai d base
19. ~ A

, Wherein at |east either one of said b ass and said tray i
silicon. 18. ~ jig to be ueod in a aerai conduotor device

S

17 MAR 2003

n nethod according to claim 16, wherein at |east either ana of
and said tray is fnrmad of alum numnitride, 7 7 MAR 2Q03 33

ig to be used in a sen1conduct@r devi ce inspection nethod

acooxding to claim 16, wherein |nclud|ng a pl ate. ehaped contactor to be
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e number an(dl‘t e) % hlggmer%: Iaypoqlt of H\% secondary eleatrodes 5¢ disposed on the
gurface of the contactor 5 of the integration structure, merely by altering the
dimensional specifications of the integration structure, it is possible to use the same
board of the inepection aystem in other inspections of different kinds of LEI chips 1b, so
that inspection costs can also bs reduced.

(4) BURN-IN STEP

The burn-in step iz the reliability inspection step of accslerating and screening
out potential defects of the chips 1b by leaving the chips 1b for a predetermined psriod
of time while heating (imparting thermal atress to) the LSI chips 1b at approximately
100 to 180°C and, at the same time, imparting electrical stress to the formed LSIs via
the electrods pads le. Although the following description refers to a specific example
in which the burn.in step ssrves as the relisbility inspection step, it is apparent that
the burn-in step may serve as another step for inspecting manufactured semiconductor
devices,

Fig. 8 is a cross-sectional view showing the state in which the integrated
plurality (predetermined number N) of LSI chips 1b in the integration structure
according to the present invention are connected to a printed circuit board 8 (a board
which is used for earrying out the burn-in step) in the burn-in step.

Referring to Fig. 8, the printed circuit board 8 is provided with contact probes
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surface and a rear surface opposite fromthe main surface, the main surface
having circuits fornmed thereon, the jig conprising: openings with a.ljlhﬁg
comensurate with the dinmensions of tl~e LSI chip,so as to integrate’t 2003
LSI chip in the jig such that the rear surface of each chip is in contact
with the jig and the main surface is ex&fsed for inspection; ? 7 MAR 7003
34 an inspecting portion which contacts“the main surface during inspection;
and wherein at |least on part of the jig having the openings has a

coefficient qf therma expansion that js approxjmtely equal to, that of the
LSl chi p. 83 yrhigh jPrge.tigr srampled e Yide riiek Jloarexrmelse &t it gron, $BF Bhduct or

device having_,a main surface and a rear surface opposite fromthe main
surface, etfanddy elestyodas & Hisppied Oy theuiuetacy of Y‘PécF%iFPéP"éérﬁf thp éntpgrgtion
conprising: openings with a size commensurate with the di nensions of the
sem condugisptugegrecdsasirmed et pimilagpifele (With shinrerstiblitionoby Rreificaingithethe jig
such that the rear surface of
integration structure go that the contact probes 8a of the printed circuit board 6 are
located at positione which coincide with the corresponding secondary electrodes Be, it is
possible to provide electrical connection between the contact probes 6a and the
secondary electrodes 5c. Incidentally, the contact probes 6a are connected to a cirpuit
inside the printed cirauit board 6, and finally conducts to an inspection system which is
not shown., Thus, in the above-described burn-in step, the integration structure and
the printed circuit board 6 for inspaction are secured to each other in thie state, and the
above-described' thermal and electrical stresses are imparted to the integration
structure, Incidentally, according to the feature of integrating the predetermined
number N of chips in the integration structure, as compared with the conventional
method of installing one chip in one socket, it is possible to make the volume per chip
far smaller beoausa of the structure of the integration structure, whereby in the burn-in
step the number of chips insertabls into a heating furnsce which is heating means
| Increases, so that inspection efficiency can be enhanced to a further extent.
(5) SCREENING INSPECTION STEP
The screening inspection step is a final performance inspection step which is
performed at a temperature of, for example, 25 to 75°C, and is normally performed by
uging an inspection system which is called a handlsr, on the basis of the result obtained
in the above-described inspection step which is the burn-in step. Incidsntally, in the
screening inspection step, although not shown, the specifications of the printed circuit

board and inspection system used differ from those used in the burn-in step described

in the above (4), but the manner of inspection is similar to the manner of the inspection



each device is in contact with the jig and the main surface is exposed for
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in the integrated staté until the above-deseribed screening inspection step is completed.

Accordingly, the result of inspection of each of the L8I chips can be managsd on the
basis of their arrangement positions (address) in the integration structurs, and the LSI
ohips can be conveyed along a line between each inspection step by & conveying system
mechanically similar to a conventional wafer conveying system because of the plata-
like ghape of the integration structure (particularly remarkably, if the integration
structurs has a cireular shape).

Then, in the screening inspection step, only the LSI chipa 1b which are finally
determined as non-defective articles are picked up after they are released from the
state of being integrated by the integration structure, and are dslivered as, for example,
reliability-guaranteed chips (KGD: Known Good Die) without being packaged,

In this manner, the above.described semiconductor device manufacturing
method does not need any of the steps described previously in the description of the
prior art, such as the step of mounting chips on individual sockets or the step of

packaging chips with sockets, and further, no accompanying costs occur. Accordingly,
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it is not necessary to exeoute the previous step in the conventional manufacturing
process (vefer to Fig. 13), i.e,, the preliminary probing ingpection step performed aftey
the step of forming circuit elements for LSIs over a semiconductor wafer, whereby it is
possible to reduce the number of steps in the manufacture of semiconductors,
However, the execution of this probing inspection step need not always be precluded,
for ‘example, if the manufacture yield of semiconductor devices is low and the
mannfacture efficiency thereof can be improved by executing the probing inspection
step.

As described above, according to the integration structure of the present
invention, after the semiconductor wafer la over which a multiplicity of LSIs are
formsed by the previous step is cut into the LSI chips 1b, only the predetermined
number N of L8I chipe 1b are rearyanged and integrated, and are then subjected to the
processing of each subsequent step. Accordingly, as compared with the prior art
inspection method, partioularly, the method of performing inspection with ones LS8! chip
being mounted on one socket, the integration structure makes it possible to
systematically and collectively perform inspection processing on an adequate number
of LSI chips which conform to the numbey of proceseing steps of an inapection system,
as if a preprocessed semiconductor wafer itself were inspected (although the
integration structure differs from the semiconductor wafer in shape and the aumber of
LST chips). Accordingly, it is possible to provide a superior inspection system which
can efficlently inspect a multiplicity of LSI chips and which, even if existing equipment
is used, can efficienitly carry out inspection of semiconductor devices according to the
capability of the existing equipment.

According to the integration structure of the present invention, as compared

with the prior art inspection method, particularly, the method of directly mounting LSI
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chips ou an inspection board or the method of carrying out inspection of LSI chipe in a
wafer state, it is possible to integrally hendle a plurality of LSI chips during inspection
of semiconductor devices, and it is also possible to easily and reliably realize electxical
conduction ta an inspection system by making uge of the secondary electrodes 5¢ (which
are large compared to the electrode pads of LSI chips in the wafer state or the
respective LSI chips). Accordingly, it is possible to comparatively inexpensively
reelize inspection of semiconductor devices without using expensive microprobes or the
like.

It ie to be noted that according to the integration structure of the present
invention, by malking it possible to inepect large quantities of LB8I chips efficiently and
comparatively inexpensively, as shown also in Fig. 1, it is possible to omit, particularly,
an initial probing step which is the initial screening step after preprocessing which has
been required in the conventional inspection method of performing inspection with one
LSI chip being mounted in one socket. This is because as is also apparent from the
ebove description,. according to the semiconductor device inspection method of the
preaent invention, it is posseible to inapeoct large quantities of LSI chips efficiently and
comparatively inexpeneively and, even if defective articles are not eliminated in such
initial screening step after preprocessing and are screened out in a gubsequent
screening step, the inspection cost thereof does not greatly increase. Furthermore,
according to the semiconductor device inspection method of the present invention, as
described above, it is possible to yealize a far lower-cost inspection method by omitting
the probing step which ig the initial screening step after preprocessing which has heen
required in the conventional method.,

The above-described integration atructure is hot limited to any of the

embodiments described above in detail, and is intended to provide the above-described
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1b to be rearranged over the base 8 are determined on condition that the above-
described effects and merits can be satisfied, in texms of the dimensions, pitch, number
and the like of the.secondary electrodes 5c on the surface of the contactor 5.

The number of the LSI chips 1b to bs rearranged over the base 8 of the
integration structure is desirably determined on condition that the external
dimensions or constraint conditions of the integration structure including the base 8
and/or the processing capability of the inspection system can be utilized to the
maximum extent, Accordingly, the present integration structure is intended to
provide a peeudo-wafer-like constitution having @ecﬁcations changed to make
subsequent inspections easy and efficient, and therefors, in each of the above.described
embodiments, the external shape of the integration structure is square. However,
according to the preaént invention, the external shape of the integration structure need
not be limited to only such square shape, and as described above, can also be made
circular similarly to, for exempls, wafers.

In the above description, reference has been made to only the example in
which the secondary electrodes B¢ formed on'the reverse surface of the contactor 5 in
the integration structure are brought into contact with the electrode pads 1c on the LSI
chips 1b which are arranged in the interior of the integration structure, However,
guch a structure is intended to provide electrical conduction between the LSI chips 1b
which are objects to be inspected and the inspection system. Accordingly, the
structure need not necessarily be limited to the sbove-described conatitution and the
gecondary electrodes 5c may be brought into contact with, for example, solder balls or

the Uke provided on the LSI chips 1b.

Fig, 9 is a cross-sectional view showing the state in which the LSI chips 1h are
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example using this integration structure, its basic structure which includes the base 8,
the tray 4 and the LSI chips 1b inserted and rearranged in the openings 4a formed in
the tray 4 is similar to the example shown in Figs. 8, 7 and the like, Howsver, the
structure of this example is such that the contactor 5 to be placed over the tray 4 is
omitted, A method of electrically connecting electrodes to chips in a subsequent burn-
in gtep or screening inepection step will be described below.

Figs. 10 and 11 are cross-sectional views showing the manner in which the
integration structure shown in Fig. 9 is connected to the printed circuit hoard é for the
above-described burn-in step, particularly, in the burn-in step (Fig. 10 ghows the
manner before connection, and Fig. 11 shows the manner after conneation).

Ag is also apparent from Figs. 10 and 11, in this case, a board.side cdntact 5
which corresponds to the contactor 5 of the above-desoribed integration structure is
secured to the printed circuit board 8, The board-side contact &' is constructed
similarly to the contactor 5 shown in Figs, 3 and 4. Specifically, a plurality of probe
portions 5'a are disposed on the surface (bottom surface) of the board-side contact 5'
opposed to the chipe 1b, at positions correspanding to the respective electrode pads lc of
the chipe 1b, and secondary electrodes 5'c are disposed on the side (top eurface) of the
board-side cantact 5' opposed to the printed circuit board @, at positions corresponding
to the respective contact probes 8a which are projected downward from the printed
circuit board 8. The board-side contact 5' may also be formed of the same material ag
the contactor 5.

An inspection system (not shown) is electrically connected and conducts to the

predetermined number N of LSI chips 1b which are rearranged in the above-described

integration structure, via the secondary electrodes 5'c, interconnect lines 5'b, the probe

)-&



F 610%& ()-4S10%& ()-2 10%& ()-F 0z10%g& ()- 34 444WB5<YNCF! nF

109 ()-!i F 10%@8& ()-F 10%@& ()-!Q

10%@&’ () - 10%& () -9 10%&& () - 5* TM's7777dEYNCE | nF. z10%@& () - F 3" z109@@MAR 1003
F 3"210%@B& ()- F 3"210%@& ()- F 3"210%@& ()- L

10%@&' () - 77S9TOUIVObOf 99t UB, : | 10948 ()-411090& ()- (M0%a& ()- 10@@ 10@@
10@@d LO 10%@@& ()- iLO 109& () - 9X=>2@AAAwi [ MG, : ! 1096 10TT 10TT 10TT!

1 109FT& ()-411,:110%T& ()-411,:1109%T& ()-41ln, : ! 1094T& () - 41AAAJABBB <M

6, 1 10%& xggﬂ:ioné g‘a’oi’; &%%%Eﬁ-giﬁé con!ts?c’t !5 %r(yglgfﬁls(o}‘ the contact probes 8a of the printed
circuit board 8, whereby predetermined inspection processing is performed.
Spscifically, the relative position between the integration structure and the printed
_circuit board 6 is fixed with the probe portions 5a and the electrode pads 1lc of the LSI
chips 1b being in contact with each other, and the burn-in step is carried out by
imperting temperature or electrical stress to the LSI chips 1b,

PFig. 12 is a crose-sectional view of the state in which the LSI chips 1b which
are objects to be inspected are integrated by yet anothsr integration structure, In thie
exanaple, its basie structure which includes the base 3, the tray 4 and the contactor 5,
for rearranging and integrating the L8I chipe 1b in its interior is similar'to that shown
in Figs. 8 and 7. In thig integration structure, as is also apparent from Fig. 12, in
addition to the basic structurs of the above-described integration structure, the
periphery of the integration structure is reinforced by a reinforeer 7. The material of
the reinforcer 7 may be Bi or various other metals, or a ceramic or the like,

Incidentally, it is ensured that the integration structure provided with the
reinforcer 7 can have a far higher mechanical atrength than the integration strusture
which consista of the base 3, the tray 4 and the contactor 6 as shown in Fig. 7 and
others. The integration structure having the far higher mechanical strength ensured
by the reinforcer 7 may be adopted, as required, in the case where, for example, the
predetermined number N of LSI chips 1b to be rearranged in the interior of the
integration structure is comparatively large so that if the LSI chips 1b are pressed in
the burn-in step or the like after the integration step, a large bend or deformation
easily occurs in the integration structure by a load applied at that time, or in the case
where the mechanical strength of an integration structure has a problem in terms of

the handling of the integration structure in a subsequent inspection step. Incidentally,
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of the entire integration structure or the like,

Asg described above in detail, according to the present invention, by utilizing
the integration structure, it is possible to rearrange, integrate and collectively
systematically process an adequate predetermined number of L3I chips from among a
multiplicity of LSI chips separated by being cut out from a wafer, whereby it {8 poasible
to collectively process only a predetermined number of LBI chipe without using
conventional sockets in handling in a subsequent inspection step, particularly, in the
process of ensuring electrical connection to the inspection system. Accordingly, the
steps of semiconductor device manufacturing methods, particularly, ingpection steps
can be made simple and highly efficient, whereby it is posaible to achieve practically
extremely superior: effects which reduce the costa of the inspection steps and lower the

manufacturing costs of semiconductor devices to a further extent.
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cutting the semiconductor wafer into individual LSI chips, each chip having a main
surface and a rear surface opposite from the main surface, the main surface having
circuits formed thereon;
rearranging and integrating a predetermined number N of cut LSI chips from among
the cut LSI chips in a jig having openings with a size commensurate with the
dimensions of the LSI chip, the cut LSI chips being integrated in the jig such that the
rear surface of each chip is in contact with the jig and the main surface is exposed for
inspection, wherein at least one part of the jig having the openings has a coefficient of
thermal expansion that is approximately equal to that of the LSI chips;
inspecting the cut LSI chips as a unit through a plurality of inspecting steps, and

screening to select LSI chips basis on an inspection result obtained in said inspecting

step.

2. A semiconductor device manufacturing method according to claim 1, wherein said

rearranging and integrating step is performed immediately after said cutting step.

3. A semiconductor device manufacturing method according to claim 1, wherein said
number N of LSI chips are not fewer than two and are fewer than the total number of

LSI chips cut out from the semiconductor wafer.

4. A semiconductor device manufacturing method according to claim 1, wherein said

inspecting step includes a burn-in step.
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5. A semiconductor device inspection method of inspecting semiconductor device chips
obtained by forming a plurality of large-scale integrated circuits over the
semiconductor wafer and cutting the semiconductor wafer into individual LSI chips,
each chip having a main surface and a rear surface opposite from the main surface, the
main surface having circuits formed thereon, the method comprising the steps of:
rearranging said cut LSI chips and integrating a predetermined number N of said cut
LSI chips in a jig having openings with a size commensurate with the dimensions of
the LSI chip, the cut LSI chips being integrated in the jig such that the rear surface of
each chip is in contact with the jig and the main surface is exposed for inspection, at
least one part of the jig having the openings has a coefficient of thermal expansion
that is approximately equal to that of the LSI chips;
inspecting said number N of cut LSI chips as a unit through a plurality of inspecting
steps; and
screening to select LSI chips basis on an inspection result obtained in said inspecting

step.

6. A semiconductor device inspection method according to claim 5, wherein said
number N of LSI chips are not fewer than two and are fewer than the total number of

LSI chips cut out from the semiconductor wafer.

7. A semiconductor device inspection method according to claim 5, wherein the

inspecting step includes a burn-in step.

8. A semiconductor device manufacturing method comprising the steps of:
forming a plurality of large-scale integrated circuits (LSI) over a semiconductor
wafer;

cutting the semiconductor wafer into individual LSI chips, each chip having a main
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10 surface and a rear surface opposite from the main surface, the main surface having

circuits formed thereon;

rearranging and integrating a predetermined number N of cut LSI chips from among
the cut LSI chips, the cut LSI chips being integrated in the jig such that the rear
surface of each chip is in contact with the jig and the main surface is exposed for
inspection;

inspecting the cut LSI chips in a jig as a unit through a plurality of inspecting steps;
and

screening to select LSI chips based on an inspection result obtained in said inspecting

steps.

9. A semiconductor device manufacturing method comprising the steps of:
forming a plurality of large-scale integrated circuits (LSI) over a semiconductor
wafer; cutting the semiconductor wafer into individual LSI chips, each chip having a
main surface and a rear surface opposite from the main surface, the main surface
having circuits formed thereon;
rearranging and integrating a predetermined number N of cut LSI chips from among
the cut LSI chips, the cut LSI chips are integrated in a jig, the cut LSI chips being
integrated in the jig such that the rear surface of each chip is in contact with the jig
and the main surface is exposed for inspection, wherein at least one part of the jig
uses silicon;
inspecting the cut LSI chips in a jig as a unit through a plurality of inspecting steps;
and
screening to select LSI chips based on an inspection result obtained in said inspecting

steps.
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10. A semiconductor device inspection method according to claim 1, wherein the jig is

formed by the combination of a base and tray, the tray being formed to have said

openings.

11. A semiconductor device inspection method according to claim 5, wherein the jig is
formed by the combination of a base and tray, the tray being formed to have said

openings.

12. A semiconductor device inspection method according to claim 8, wherein the jig is
formed by the combination of a base and tray, the tray being formed to have said

openings.

13. A semiconductor device inspection method according to claim 9, wherein the jig is
formed by the combination of a base and tray, the tray being formed to have said

openings.

14. A semiconductor device manufactured by a semiconductor device manufacturing

method according to Claim 1.
15. A jig to be used in a semiconductor device inspection

method of inspecting semiconductor device chips

obtained by forming a plurality of large-scale integrated
circuits over the semiconductor wafer and cutting the
semiconductor wafer into individual LSI chips, in which the
method comprises the steps of:

rearranging said cut LSI chips and integrating a

predetermined number N of LSI chips;
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screening to select LSI chips basis on an inspection
result obtained in said inspecting step;

wherein said rearranging and integrating step is
performed by using a jig for integration; and

wherein said jig is formed of a material whose
coefficient of thermal expansion is approximately equal to the
LSI chips, and an accommodating portion for rearranging the
predetermined number N of cut LSI chips is formed in part of

said jig.

16. A jigto be used.in a semiconduotor device inspsetion method according to
claim 11, wherein including = plate-shaped base formed of 2 material whose coefficient
of thermal expension is approximately equal to the LSI chips, and a tray which is
dizspesed above said base and is formed of a material whose coefficient of thermel
expansion is approximatsly equal to the LSI chips, openings for rearranging the
predetermined numbar N of cut LSI chips being formed in said tray by the
predetermined number N,

17. Ajig to be used in a semiconductor device inspection method acoording to

claim 16, wherein at leaat either one of said bese and said tray is formed of silicon.

18. Ajig tobe used in a semicanduoctor devics inspection method according to
claim 16, wherein at least either one of said base and said tray is formed of aluminum

nitride,
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eleotrically connected to electrode portions of the predetermined number N of LSI chips

rearranged in said jig, while the other surface of said contactor is provided with
secondary electrodes to be respsctively electrically connected to said probe portions,

20. Ajigto be used in a semiconductor device inspection method according to
claim 19,wherein said contactor is formed of silicon,

21 A jig to be used in a semiconductor device ingpection method according to
claim 19, wherein said contactor is formed of aluminum nitride,

22. A jig to be used in a semiconductor device inspection method according to
claim 19, wherein gaid number N of secondary electrodes which are disposed aver the

other surface of said contactor are formed at a pitch of 0.5 mm to 1.5 mr.

23. A jig to be used in a step of inspection for a
large-scale integrated circuit (LSI) chip having a main
surface and a rear surface opposite from the main surface, the
main surface having circuits formed thereén, the jig

comprising:

openings with a size commensurate with the
dimensions of the LSI chip so as to integrate the LSI chip in
the jig such that the rear surface of each chip is in contact

with the jig and the main surface is exposed for inspection;
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aﬁ inspecting portion which contacts the main
surface during inspéction; and

wherein at least on part of the jig having the
openings has a coefficient of thermal expansion that is

approximately equal to that of the LSI chip.

24, A jig to be used in a step of inspection for a
semiconductor device having a main surface and a rear surface
opposite from the main surface, the main surface having

circuits formed thereon, the jig comprising:

openings with a size commensurate with the
dimensions of the semiconductor device so as to integrate the
semiconductor device in the jig such that the rear surface of
each device is in contact with the jig and the main surface is
exposed for inspection;

an inspecting portion which electrically contacts
the circuits during inspection; and
wherein at least on part of the jig having the

openings has a coefficient of thermal expansion that is

approximately equal to that of the semiconductor device.



