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SEMICONDUCTOR DEVICE MANUFACTUlUNG METHOD 

· BACKGROUND OF TBI lNVENTION 

The present invention relates to a semicond:u.ctor device manufacturing 

method inoluding an inspection step for inspecting the circuit eleziients of 

manula.ctured semiconductor devices and, more pazticular~, to a semiconductor ~evice 

manufacturing method or a semicOJJ.ductor device inspecting method which is suited to 

make the inspe~:a. step simple and eft!cie:a.t u.d to a jig for use in suah methods. 

First of all. a conventional semiconductar deviae manufaeturing method. will 

be described 'below with re&rence to Figs, 18 and. 14 attached hereto. Fig. lS is a 

flowchart schematiealJT showing a representative sem.iconduator device man~g 

method, putic~lf, the portion of a manufacturing process inclu&g an inspection 

step acccriing to the present invention. Figs. 14(a.) to 14(c) show va:ious forms of 

semicomluctor devices n:uJJlufa.ctured in variou1 steps of the. aemicond.uctor ·device 

manufacturing proc111s. 

Conventionally, semiconductor devices are generally manufacf;ured by a 

manufaoturing methacl i.Daludinc the following major steps. The seque~ of the atepa 

coincides with the sequence described below. 

(1) PrevioQS Step 

The previous step is the step of forming a multiplicity of LSI (large-scale 

integrated circuit) chips lb fi>rmed by integrating a multiplicity of circuit elements over 

· a semiconductor wafer la; 

(2) Probing Inspection Step 

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

screening of the miUtiplicity of LSis formed over the semiconductor wafer la in the 
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above·deacribed step (1) by using probea on a chip·by·chip basis, to determine whether 

each of the LSls is defective or nondefective. 

(3) Cutting Step 

The aemiaond1latar water la ove~ which the LSI. are :fbrmed in the above-

described step (1) ia DOJ.'mally cut and separated into the individual chipa lb by ttsiu& 

for example, a laser beam. or a dicer. 

( 4) l\IIQUD.tmg or Packagin1 Step, 
. . 

The mounting or packaging atep ia the step of mounting each of the chips lb 

obtained "in the above-clesmibed step (3) on a so-oalled socket 2 or caua!Dr each chip· 

shaped. electrod~ pad to in.clepend.en.tly con.cluct to a leadfram.e so that the chips lb can 

be adapted to the subsequent steps (inspection steps), ·and then packarinf tliem witb. 

·resin Qr the like, thereby forming abjects to be m.Pected in the subsequent iupectioJ;J, 

· steps. 

(5) Burn-in Step. 

The bum~ill step is the step. of imparting. electrical or therm.al: 11tresa· to· a 

plurality of objects to be inspected, which have been obtained in the above-described 

step (.4), at the same time for a long period of time, thereby accelerating and screening 
. 

out potential defects in. the manUfactu:i:ed LSI chips lb. 

(6) Screening Inspection Step 

The ~creening inspection atep ia the final inspection step which are performed 

an the reliability of semiconductor deviaea after the above-described steps (1) to (5). 

In each of the a.bove-deecribeci probin1 inspection, bum-in and screening 

inspection steps, probes which are disposed to poaitionally and dim.ensianallJ 

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

01' the chips lb are brought into con.tact with the electrode pads la, and each of the 
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electrode pads le is made to independently conduct to an inap.ection system which ls 

not shown, thereby carrying out a p:edetermined inspection. 

However, aa is also appairent from the above description, the above0described 

initial probing iuspectia11 step is per.lbrmed with the semiconductor wafer la over 

which the multiplicity of LSI chips lb a:ie formed, a.a shown in Fig, l4(a). On~ other 

hand, in the subsequent inspection steps including the bum·in step, it is common 

practice that these steps aze performed with the LSI ahipa lb obtained by cutting the 

LSis of the semiconductor wafer la into chips, as shown m Fig. 14(b). 

More apeci!aally, during each of the :inspection steps executed after the LSI 

chips lb_ are cut out from the. aemicond.uctor wafer la, the respective LSI chips lb are 

individually m.o"U.uted. o:a. the soa~. 2, as shown in. Fig. 14(c), and the aoakets 2 are 

inrli~dually mounted via pins 2a on a board (not shown) which conforms to the 

specilicatiou of an inspection step being executed, azul then the 'board on which the 
. . 

LSI Chip~ are installed is mounted. i:a. a:a. inspection system,. whereby a. preclat.ermf.ned . ' 

electriaal conneat:ion is provided and a predetermined inspection is aarried out. 

Incidentally, an example in which, unlike the above·desaribed steps. the 

plurality of chips lb separated. by cutting IU'e Clirectly maunted on an inspection bolU'd 

without using ·the above-described. type of socket 2 is described in, for examJ'le: 

Japanese Patent Laid·Open No. 181048/1991. Another example in which a wafer 

itself' is subjected to burn·in without being cut into ahip11 is described in, for example, 

Japanese Pe.tent Laid-Open No. 20462111988. 

SUMMARY OF THE INVENTION 

Howev~r, the above-described prio'r art has the following problems. 

First, in the semiconduator device manufacturing method according to the 
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prior art described above with r!9fe:renae to Figs. 18 and 14, the respective chips lb cut 

out from the semiconductor wafex l& need to be mounted on the sockets 2, i.e., one chip 

to be inspeeted needs to be mounted. on one socket, 

Por this · reason, the number of time-consuming· steps for mounting and 

removing separate chips; to be iupeated. in lmd from sockets. increases, and. if electrical 

eond.uctlon is to be provided between the ahips to be inap~cted. and the sockets, 

predetermined. aperatiau and casts will occur. It the inspection coats . of 

semiconductor devices are to be reduced by preventing the operations and costf tor 

such eleatrieal conduction from hemg caused by initial defeative chipa, it is neceaaary to 

car.ry ~ a probmr inapeCtton. before the chips to 'be mapecteci .are mounted in the 
' 

sockets, as shown in the flowchart of Fig. 18, thereby elimiJJating the initial defective 

chips before the cuttins step. However. this results in the prol>lem. that the number of 

inspec:tion steps iD.c:reaaea and inspection costs also i11crease. 

In i.dditian, as described in the above·citeci Japanese Patent ~aid-Open No. 

181048/1981 as:well, if an inspection is to 'be curled out with~chipa~ta be inspected 

being directly mounted on the inspeation 'board. it is neoeaasry to prepare a micropro'be 

group in which a plurality of probes are disposed 0J1 the board itself in an arrangement 

corresponding to the arra.Drem.ent of fine electrode pads on the surf.aces of small chips 

to be inspected.. However, the production. of such microprobe group it expensive, and if 

chips to be inspected are various in kind (shape or dimension), a multiplicity of 

expensive micropto'be groups need to be prepared. for auch various kinds of chips. This 

will lead. ta great equipment costs and hence increases in inapection. coats. 

Furthermore, as ia known :L'rom the above•cited Japanese Patent Laid·Open No. 

20462 ~/1988, lli the method. of aubjectin1 manufactured LSI chip a to bU?n·in in the 

wafer state thereof, the number o! eleotrodes to collectively electrically conduct to an 
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inspection syst!Jm is huge because recent large·diameter wafers have a multiplicity of 

LSis. For this reason, the :microprobe group required to connect the LSI chips to an 

inspection. board ta cany out hum·in in the wafer state is difficult to realize, and even jf 

such a microptobe croup is.realized, the microprobe group becomes ve.ry expenaive and 

zequirea huge equipment oosts, and inspection coats likewise increase. In addition, i£ 

a huge numbH of electrodes are COJlllected, the number of the electrodes may exceed 

the processing capability of tbe iupection ay&tem. Furthermore, there is the problem 

that the amount of deviation. of the relative position between the prabea a.nci the 

electrode~ pads on a water due ~ ~ expansion il'lcreasea in the outer 

circumferential portion of the ·wafer, aa that both the probea and the electrode pads may 

become unable to p:bysically contact each other. 

Therefore, in view of the problems of the above·deaqibed prior art, the object 

of the present inventicm is to provide a semiconductor device manufacturing method . . 
and a semiconducto:t device inspection method. both of w~ can aolve·the problems of · 

the abave·desaribed;p:rior art and hence can be inexpensively: realized and can ·also 

guarantee high reliab~ty. and a. aemiaonductor dffice manufactured by the 

manufacturing method, as well as a jig for use in the manufacturing method or the 
' 

inspection method: 

To achieve the· above abject, according ta the present invention, there 
. . . 

is provided a semiconductor device manufacturing method cpmprising the steps of: 

forming a plurality of large .. scale integ:i.ted cirauita (LSI) over a semiconductor wafer; 

cuttin1 the semiconductol' wafer into individual LSI chips; rearranliJlg and integrating 

a predetermined number N of out LSI chip a fram among the cut LSI chip a; inspegtinr 

the cut LSI chips, and screening to select LSI chips basis on an inspection result 
. 
obtained in said inspecting atep. 
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In aclditia11, to achieve the above object, acc:ording ta the preaient invention, 

thel'e ts provided a. semiconductor device inspection method. of iuspecting 

semiconductor device chips obtained by forming a plurality of large-scale integrated 

ci:cuita over the semiconductor wafer and cutting the semiconduct01 wafer into 

individual LSI chipa, which comp:risiDI .the steps of: rearranging aaid aut LSI chips and 

integratin1 a predetermined number N of LSI chip11; inspecting said number N of cut 

LSI chips; and amreening to select LSI cbipa basis on m il:ispection result obtained in 

said inspecting step. 

Widentall1, according to the prase:a.t mve:ntion. the jig.to be used in this 

semiconduator device manuf&cturin1 method. or aem.iccmduotor device inspection 
. . . 

method formed 0£ a material whoee coefficient of thermal expansion is approximately 

equal ta the LSI chips, and. an accommodating portion for rearra:nging the 

predetermmed number N of cut LSI ehipa is formed in part of.said ji1. 

BRIEF DBSClt.IPTION 01 THE DRAWINGS· 

Fig. 1 A tlowchart sahem.a.tically .showing the process of a semiconductor . 
device manufacturing method accordiq to one embodiment of the present :invention. 

Fig; 2 A perspective.view showing the form of se:miconcluctor devioes in tlie 

process ot 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 froJD. the wafer. 

Fig. S An exploded perspective view showing a specific construction of an 

integration structure to be u.1ed in the eemicond.uctor device DJauufacturing method 

11.caording to the preaent invention. 

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

particularly, the st:ucture of the reverse surface o1 a ~ontactor. 
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Fig. 5 A perspective view showing the state in which a plurality of chips are 

intell'ated by the integratio:a. structure. 

Fig. 6. A cross-eectiolial view showing in exploded form the inte_gration 

structure and the plurality of chips rearranged in the interior of the integration 

structure. 

Fig. "/ A oro111-sectional vie~ abawmg the state of the plurality of chips 

rearranged and integrated in the interior af the integration structure by the mtecration 

structure. 

Fig. 8 A aoss-aectional view showing the sta.te in which ~e plurality of 

ahips in~egraterl by the mteg?ation structure are connected to a printed circuit board in 

a bum·in atep. 

Fig. 9 A cross-sectional view showing anothmi integration strQcture 

accol'cling to the present inventic.m, which is clifferent from the atonaaid integration 

structure~ ud a plurality of ohips rearrmpd by tha.t integration structure. · .. . 
Fig. 10 A. cross-sectional view showing s. state immediately bd>re the 

plurality of chips are rearranged and integrated and coueatea to a printed ciro~t 

boa.rel by the integration structure of Fig. 9. 
I 

Fig; 11 A cJ:oSB•sectional view showing the state after the plurality of chipl · 

are rearranred and integrated. and connected to the printed circuit hoard by the 

integration structure ot Fig. 9. 

Fig. 12 A cross-sectional view showing yet another m:tegration structure 

according to the present invention and a plurality of c~s rearranged by the 

integration 11tr'Q.cture. 

Fig.18 A ~wchart schematically showing one example of the pracess of a 

semiconductor device manufacturing method according to a prior art. 

7 



-

-

Fig. 14 · A puapactive view showing a pbuality o! fotma of a •emiconductor 

device in the process of the semiconduct'or device manufacturmr method accDl'llinr to 

the pri01' ut. 

DBSCB.IPTION OF '!'BE PUHIU\ED El\lBODD4ENTS 

Embodiments of the present mvention will be described below in detail witb. 

reference to the a.ccomp&.ll1inl. drawinga. 

Fig. 1 of the ·accompuying drawinp is a :flowchart schematically showing the 

process of a semiconductor device manufactllling method (inalusive of a aemiaend.uctor 

device fD:speotion method) aceordingto one embodiment of the present invention. Figs. 

2(a) and 2(b) show forms of ·aemicond.uetor devices :in the manufacturmg method. In 

.the semiconduc1:Dl' device manufaeN%'blr method. of the preaent invention, the following 

steps are carried out in.the followmg sequence. 

below. 

(1) Previous Step 

(2) Cutting Step 

cs> Integration Step 

(4) Bu:rn·in Step 

(5) · Screenmg Inspedian Step 

The details of each of the eteps in the manufacturing method will be described 

(1) Previous Step 

The previous etep referred to hereinafter ia the step of forming a multiplicity of 

LSI Uar1e·scale integrated circuit) chip11 lb eaoh of which ia. formed by integrating a 

· multiplicity of circuit elements over a semiconductor wafer la (refer to Fig. 2(a)) in a 

manner similar to the above·described. oue. and is comprised 'of a known wafer process 
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syetem provicled with a difNaion system, a photolithographic system, an epitaxial 

growth aystem and. the like. 

· The forma.tion. of the LSI chips lb in the previous step is performed by paasmg 

the semiconciuctor·wafer la, whic:h. is obtained by slicing a wafer off an in.got of single. 

crystal silicon (Si). and. performing 1urface-poli.shin1 of the wafer, through a multiplicity 

of unit steps according to the speoit\catione of LSI1 Oarge•11cale integrated ci:auits) to 

be maziufa.atured.. Although the details of the wnt: steps are not described herein 

because 110lle of them directly relates to the present inventio.u, for example, general a. 
I 

MOSs (Complementary Metal Oxide Semiconductors) are formed through major steps 

such as a step (apparatus) f.or forming P· and n·type portions in the substrate of the 

semiconductor wafer la, an element isola.ting step (apparatus), a. gate !>nning step 

(a.ppara.tu.1), a aou:rce/drain forming step (apparatus), a wiring step (apparatus) and a 

p1:0tactive film forming 111tep (apparatus); 

The. previous ~p will be clescribecl below in more detail. In the step for · · 

forming p• and ~type portions in the aubstrate of the semiconductor wafer la, after 

baron (B) or phosphorus _(P) is ian•im}llaa.ted. into a aurface of the semiconductor wafer 
\ . 

la: the implanted iona are spread over the s\aface by difiiision; 

In the element isolating step, an Si oxide mm ls formed OVll' the surface of the 

semic~nductor wafer ia and is then aubjected to nitride film patterning for region 

selection, and the. axide film of a portion. which is not patterned iB made ta selectively 

grow, thereby isolating individual fine elements. 

In. the gate forming step, a gate oxid~ film. of approximately several .nm 

thiakneas is formed between the individual elements, and a polysilicon. (poly-Si) layer is 

deposited over the gate ·oxide film. by a CVD (Chemical Vapor Deposition) method. 

After that, the deposited layer is processed in accordance with predeterm.iued 
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dimenaiOns, thereby forming so-called gate electrodes. 

In the iource/drain for:miDg step, after the formation of the gate electrodes, 

impurltiea such u P and B are ion-implanted and a source/dnizl difmsion layer is 

fC?rmed by activation annealing. 
~ .= 

In the wirinr step, aluminum (Al) interconnect lines ancl.interlayer isolation· 

films aze sta.aked to eleotrically cormect the abave·d.escribed isolated. elements·. 

Iz1 the protective film formi_ng step, a protective film for preVBDting extemal 

impurities or water from. entering the fine elements f.orme~ over the semiconductor 

wafer la.in the above-described manner and, in addition, protecting the LSis from 

m.ech• nical stress during a iuhsequent step for packaging the circuits of the chips is 
. . 

formed over the surfaces of the ai"tC\lits. 

~dentally, the dime:zisiona of one wafer la used. in the above-described .teps 

are approximately several hundred µm in thickness and approximately 6· 12 incbea in 

diameter, IJ1d. in Che case of; for example, a. DRAM (Dynam.ic Random Access Memory), 

app:roximate]y 4001800 LSI.: chips are fOrmed· over the· surface of the one wafer.: la 

through the ab~·dea~bed manufacturing steps. 

During this state, the above-described wafer la exhi'bits the form shoWn in Fig. 

2(a). lila.ch·ofthe formed LSI chipa lb has sides~ for ell:ample1 approximately several 

to se~eral tens of mm length, and is provided with several tens of to several hundred 

eleatrode pads le. The surf4ce of es.ch. of the elect:rode pads le is form.eel as a. square 

having sides of several tens of µ.m length. 

It is to be noted here that su'bsequentJ1 to the previous step (~) described 

previoua in detail. the step of cutting the semiconductor wafer la over which the LSia 

are formed is performed without performing the conventional initial probing inspection 

(refer to Fir. 13). 
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. (2) Cutting Step 

The cutting step is the step of cutting the LSis fanned in the above-described 

step (1) into the individual LSI chips lb. Consequently. each of the LSI chips lb cut 

into individual chips exhib'ita the fo:rm shown in Fig. 2(b). Then, according to the 

present inventioD., . au integr1.:tion step which will be d.e11cribed. below is performed 

subseq~ently to the cutting step (2). 

(3) Integration Step 

The integration ~p is a step which makes it possible ta integrally handle onlv 

a predetermined number N of LSI chips lb A'Om. among the plurality af LSI chips lb 

aepara~d by cutting in the above·d.eacribed atep (2), m each of subsequent burn-in and 

screenmg inspection steps ~· if the p:recietezmmed number N of LSI chips l'b were a 

silicon wafer. That is to say, the integration step serves to rearrange the 

predetermined. number .N of LSI chips lb with high precision and conb.e the ;elati.ve 

positio11.· therebetyeen. Incidentally. the predetermined number N is a natural 
' 

' 
number not teas than two and is less than the number of LSI chips lb to be cut out from 

one silicon wafer la. 

A specific form of the integration step will be described below with reference to 
. . 

Figs. 8 to 6.. Fie. S is an exploded perspective view o£ OJW example of an integration 
' . 

~re wbich i1 the above-d.eacribecLintegration m.e1.11& (a. Jir f.or intell'ation), and. Fig. 

4 shows the reverse surface of a cantactor of the integration structure, as will be 

desaribed later. 

First, as 1~w11 in Fig. 8, the pr'9detemiined number (in this example, 9) of LSI 

chips lp are installed on a plate·shaped base S so that they are rearranged with high 

preoiaion. Incidentallv, the ba11e 8 on which these LSI chips lb are installed ii formed 

of Si which is the same material as the LSI chipa lb, or a metal or a ceramic (for 
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example, aluminum nittjde) whoae coefticient of thmul expansion approximates that 

of the base 3. 

~ tray 4 in which the aforesaid predetermined numbet' (9) of op~nings 4a are 

~ormed is dispaaed on the top surface of the base· 3. Th.is tray 4 is also formed of Si 

which is the same mate?ial as the LSI chips lb, or a metal or a. ~amia (for eumple, 

aluminum. nitride) whose coefficient of thermal expansion approximates tba.t of the 

tray 4. The openiDga 4a are formed at positions at which to arrange the aforoaaid 

predetermilled number (9) of LSI ·obips lb, IU'J:d with a size commen1urate ~ith the 

dimenaiona of each of the LSI chips lb. With this constitution, by insartin1 the LSI 

chips lb: separated by autting mto the respective opellinis 4a. of the trq 41 it is posaible 

to rearrange the aforesaid pfedetermined number (9) of LSI chips lb with high 

precision a:fter the cutting and separating step. 

m this case, it i11 particula:ly preferable that the ~ay 4 be formed of Si which 

is the same matenal as the LSI chjps lb, as: descrihecl. above, 'because the following. 

merits ue. obtained. 

{1) By using anisotropic etching to process the openings 4a, the side faces of 

each of the openings 4a are naturallN obliquely formed t.a have predetermined._angles, 

as shown in· Fig. S (further, Figs. 6 and '7), thereby facilitatin1 the operation of fitting or 
. . 

removing the LSI chips lb into or from the openings 4a. 

(2) In addition, by usinr· a known etchiq art as a micramachin1111 method, it 

is possible to process the shapes of the openings 4a and the like with very high 

precision, whereby it is possible ta rewe high-precision rearrangement 0£ the LSI 

chips lb after the cutting and separating step. 

(3) Furthermore, since both the tray 4 and the LSI chipa lb are made .the 

same in coefficient of thermal expauion., particularly, smce both are formed af the 
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same material (Si), the cae:f!cient of thermal exp&DJ1ion becomes a. very small value of 

approximately 3 ~ 10·81°01 whereby even if the temperatUl'es of bath vuy, the difference 

in clim.e:naion between the openings 4a and the LSI chips lb bar~ varies and a 

variation iD the relative positions between the rearranged LSI Chips lb is kept vary 

small. 

Referring back to Fig. a, after the LSI chips lb separated by cutting have been 

rearranged with high pre.ciaion by being inserted into the respective openings 4a..of ~ 

tray 4, a plate·sha.ped cantactor 5 is a:ranged to cover the top of the tray 4., Fig. 4 

shows the st.ate in which the co.11tactor 5 is tlmied upside d0WJ1 (or the state of the " 

bottom of the contac:tor 6 as viewed from the reverse side thereat). 

A.a is also appuent from Fig. 4, the contactor 5 baa p:roject.ion·like probe 

portious Sa ou its reverse aurface at positions which corre•pond to (coincide with) . 
electrode pacls le of the respective ahips inserted. and. installed in the openings 4a of the 

tra.y 4 (for mon details, ze&:r: to the cross-sectio:nal views shown in Figs~ 6 and 7). The 

reverse surface of: the cantactor 5 having' the probe portions 5a is forced· against the. 

obverse surfaces of the LSI chii>• lb while a predetetmlned load is being applied to the 
. . 

LBI·cirouit-formed surfaces of the above-described installed LSI chipa lb. Incidentally, 

-in. this oase, 'particularly when the.re is a. difference (ncmunii'ormity) in thickness or the 

like between the chips lb inserted ill the openings 4a of the tray 4, the difference in 

thic:kneas ii e~ative)y absorb~cl 'by disposing elastic elements s"'ch as coil springs or 

elaatomera at positions of the bas~ S at which to install the chips lb. 

Secondary eiectrades 5a which electricalbr conduct to eaah of the probe 
. . 

portions Sa via. fine intercomi.ect lines ob formed to extend throurh the interior of the 

contactor 5 are dispoaed on the surface of the conta.ator 5 opposite to the su!i'aae on 
. ' 

which the probe portions 5a are formed (i.e., the top surface of the contactor 5: refer to 
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the COlltactor 5 shown in Fi1. S). Accordingly; in this stage in which the coutactor 5 is 

placed over the chips lb, eaoh of the elec:trade pads le on the LSI chips lb conducts to 

the corresponding secondary electrodes Sc OD the top surface of the conta.ctar 5 placed, 

and at the same time, the relative positions of the plurality of chips lb inatalled on the 

same base s ue confined with high precision; 

Incidentally, in the abave·describecl structure of the oo:iitactoi 5, in order to 

eleotrically ccmn.ect the probe porlto111 5a (~ reverse IU?face) and. the secondary 

electrodes 5c (the obverse surface) which are located on the mutually opposite aur!aaea, 

the above-described mterconner:t lines 5b need to extend through the interior af the 

cants.etc~ 5, In· the present em.bodimen.t, thia cauatitution 1;s achieved by opening 

through-holes in the contactor 5 and. metallizing the interiors of the through· hales to 

connect the mteroozmect lines on both surfaces (throurh-holes). However, such 

atruct\lre is not limiting, and it is also poaaible to dispose interconnect lines acroaa both 

surfaces of.the conta.ctor.6 ancl electricall.v connect the probe portions oa (the::reverse· 

surface) and the secondary eleotrodes 60 (the obverse· surface). 
. . 

Similarly ta the tr.q 4 or the like, this contactor 6 is demabl1 foimed of Si 

which is the sara.e· material as the LSI chips lb, or a metal or a. ceramic ·(for example, 

aluminum nitride) whose coefficient of thermal expansion approximates that of the 

con.tactor 5. In particulu, if the Si material is u1ed, the following merits are obtained. 

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

manufacturing technique, it is possible to apply very tine and highly precise wiring and 

electrode processing ta the contaotor 5. 

(2) In partiaular, accOl'ding to a miarom&Dhining method, extreme]¥ highly 

preciSe projections or the like· can be formed ou either auzface of the contactor 5, an.d 

such projections oan be uaed as the cores of the probe portious 5a. Furthermore, 
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although not shown, various processes can rea.dily. be applied to the contactor 5; for 

example, the thickness of the base material of tlie coutactor 6 is locally reduced in the 

vicm!ty of each pol'tion in which the probe portions 5a are formed, or through·alita are 

formed between adjacent ones of the probe portions lia.. Incidentally, such a process 

applied to the oantactor 5 provides useful effeets such as enabling the individual probe 

portions 5a to be in.dependently displaceable, particular~ when the conta.ctor 6 is 

forced against the bue 3 from' above the LSI chips lb which are inse:r:tecl ill the 

openings 4a of the tray 4 and rearranged with birh precision. For example, even if a 

pluralitY. (multiplicity) of pl!qbe portions Sa are form.eel to different (nonuniform) 
. . . 

heights _on the ~verse smtaee of the contactor 6, the process CUL pwride the eftect of 

absorbing the difierence iu height between the prob~ porlions Sa. 

(3) Since the cllips lb and the tray 4 aze m:ade the same in coefficient of 

thermal expa.nsio.111 even if a temperature variation occurs between the chips lb and 

the tray · 4, it ia ·possible to prevent movement (deviation) . of the relative· in·plane 

position between the clllps lb and the probe :portions oa. .. 

However, if non~ of the pr0be portions ISa, the secondary electrodes 5c and the 

interconnect lines 15b is required . to have particularly high precisio.n, it may also be 

possible to form the aontactol' 5. by uain.g, for example, a. glass epoxy, a ceramic or an 
. . 

organic thin ii1m. such as po)yimide, instead of the a.bcve-desoribed materials. In 

addition., in the structure of the above-described integration structure, it is also .. 

poeaible ~o use a structure in which the base 8 and the tra.f 4 are integrated in advance, 

· i.e., spat faces (recesses) whlch coincide with the arrangement positions and 

dim.ensiona of the plurality of chips lb to be rearranged are form.eel a.t predetermined 

positiona on the auri'ace of the base 8. 

Fig. 5 is a perspective view showing the state iu which the predetermined 
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number N (in this example, 9) of LSI chipa lb are integrated in a highly precisely 

. rearranged state in the above-de19cribed integration structure after the cutting and 

separatmr step, Fir. 8 is an exploded cross-sectional view showing the integration 

stl'Uctme, .and Fig. 'I ia a cross-sectional view showing the integrated state of the 

inte11"ation .structure, 

SpecilicalJY, in the integration struct1ire a.ccording to the present invention iD 

which the above-described. p:red.etermined n1UD.bt% N of LSI ahips lb SH rearranged 

and integrated.. 

(1) the relative paeitio~ between the chips lb are confined with high 

precisio*' by the base 3, the tray 4 ucl the contactor 5 af the integration structure (it is 

a. matter of course that, althoush nat shown, far example, securing means us.ins a 

mechanical load such as screwing or another pressing. mechanism using foree such as 

magnetic force er ·atmosph.e:ric pressure is disposed for that purpo~e, puticularly, to 

secure the base 8 ~d. the contactor o to eich other) •. 

· (2) The.:.~~ectrode pads le of the: predete:rmined number N of LSI· chipi lb 

which are cli11>oaed m the interior of the intell'ation stmcture are respectively exposed 

aa the secondJU'y electrodes Sc on the aurface of the integration structure (pa:f:icularly, 

the surface of the contactor IS). 

In other words, the above (1) and (2) indicate that the present integration 

structure does not dil!er from the above~de1cribed semiconductor wafer la in term.a of 

the function of an objeat to be inspected in a bur~·in or screening inspection step which 

Will be carried out later. 

Conu~ily, the above-described integration structure and the semiconductor 

wafer la differ from ea~h other in the following points. 

(1) The· chips lb separated by cutting are rearranged in the integration 
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'structure at certain apace intervals. 

(2) The number of the LSI chips lb rearranged in the integration structure is 

am.all compared to the semicon~uctol' ~afer la (2 < predetermined number N < total 

number of LSI chips QfWai'el' la). 

(3) The1.di:mensiona and pitch of the seconclary electrodes 5a which appear on 

the outside of the integration structure (on the smface of the contactor 5) become large 

(can be made large) co:mpand to the dimensions and pitch of the. electrode pads le 011 

the surface of the wafer la. 

' 
By utilizing such an integration. atrv.ctun, the following efteats are obtained in . . 

each of~ subsequent bum·in and acreemna inspection steps. 

'(1) · In puticular, the openings 4a (i.e., the above·deacribed predetermined. 

number N of openings) wl:dch aaco:mmod.ate. iu their interiors the respective LSI chips 

lb to be reana.=ged m the integration structun and. the ccnta.ctor 6 through which to 

take· out the eiectrode pads le of. the accommodated chips lb can be set to catrespond to · · · 

an adequate numb~r (fbr example, m the range of about 10 to about 100), as required. 

With. this constitution.,. it is poalible to select a number which conforms to the 

prooessing ca.pa.bility of an inspection system to be used in the inspection step to be 

ca.rried out latera where~y it is possible to execute optimum inspectiou processing. As 

an example, if inspection. boaids or the proceasing capabilities of inspection systems in 

inspection steps which · have currently. been conducted. are considered, it will be . 
appropriate to aet the predetermined number N to, for example, 82 or 64. 

(2) In particular, by utilizing the secondary electrodes 5c whiah appear on 

the outside of the integration structure (o~ the surface of the contactcr 6) (i.e., whose. 

dimelllions and pitch are far larger than those of' the electrode pads le), it is possible to 

readily and reliably carry out an operation such aa the operation of providing eleatrioal 
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cand.uctian between the in1pectia11 system and et.ch LSI chipa lb which are abjecta ta 

be inspected. Incidentally, it is desirable that the secondary electrodea 5c whiah 

appear on the surla.ce of the contaotor 15 be farmed at 11 pitch of, particularly, 0.5 mm to 

1.5 mm. This is intended. to make it possible to reacilly and reliably cope with acnta.ct 
0

p:robes which ha.v• pitchee which excel in human opera.bility and. reliability am a.re. 

previously established in evaluation (mi- example. narrow pitch: approximate]f 0.5 mm, 

wide pitch: approximatel1 l.5 mm), because such 'contact probes ~ widely ~d as 

contact probes for inspection boards which are genen.lly used D:ir inapeation. 

If the formation pitch of the secondary electrodes 6c is selected to be, 

' particularly. 0.5 mm to 1.5 mm, the tollowthg effects are also obtained. First ol all. . . 
consideration will be given to the process of most densel:y inaorporating LSI chips iu the 

present integration structure. This· ii nothinr else but inca:r:porating LSI chips at as 
. 

small space inte~8la as possible. That is to say, the procees impliea that the region of 

secondary electrodes far· one ahip becomes not greater·~ the regicin (•· uea)· ot one 

chip. For example;, since the actual area1 of current· DRAMs are on the m:der of· 100 

mm' and ~ number_ of _electrode pads p81' DB.AM ii on the order of 100, an allowable 

pitch of the seconduy electrociea becomea (100 m.mi/100)111 = 1 mm in terms of the 

above purp~se. In other words, the fact that the formation pitch of the aecancla:y 

electro~es oc .ia selected to be O.S m:m. to 1.5 mm leads to the e:ffect of making the _ 

present integration structure most efficient. 

Furthermore, accol'd.ing to the feature of increasing the pitch and. dimensions 

of the eeco.n.d.a.ry electrodes 5c in this manner, even in a case where, for example, a glass 

epoxy substrate which greatly differs in coef!icisnt of thermal expa:o:sion from the 

material (i.e., Si) of the chips lb which are objects to be inspected (as well as the above· 

described integration structure) is used in the inapection system (particularly, a 
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pcrtion which provides electrical connection to tho secondary electrodes 5c), even if a 

positicnal deviation between beth the flass epoxY substrate and the chips lb occurs due 

ta a temperature difference therebetween, the pMblem that this positional deviation 

cuts oft a conducting state does not occur, whereby it. is possible to reliably CUl'f out 

inspection of aemi,aonductor devices. 

(S) In addition, accordin1 to the feature of leaving predetermined margins fo:r 

the :a.\UDber u.d. the a:rrange.ment layout oftbe secondary electrodes 5c disposed on the 

surface of the contaator 5 of the integration structure, merely by alte:rilli the 

dimensioital speciAca.tions of the integration. stzucture, it is possible to use the same 

board of the inspecti021 system in other inapectiom of cltffsrent kinds of LSI chips lb, so 

that inspection coats can alao be reduced. 

(4) BURN-IN STEP 

The burn-in step :I.a the reliability inspectiozi step of accelerating and screening 

. out potential defects of the chips lb by leaving the chips lb for a predetermined period 

of time while heating Cbnparting thermal atresa to) the LSI chips ·1b at approximately 

100 to 150°0 and, at the same time, imparting electrioal stress to the formed LSia via 

the electrode pacla l~. Although the following description refers to a speci:fic example 

in which the. burn·in step serves as the :reliability inspection step, it is apparent that 

the bum-in step may aerve as another step for inspecting manufactured. semiconductor 

devices. 

Fig. 8 is a cross·secti,onal view showing the state in which the integrated 

plurality· (predetermined number N) of LSI chips lb in the integration structure 

· according to the present invention are connected to a printed J:irc:uit board 6 (a board 

which ia used tor carrying out the burn·in step) in the bum-in step. 

Referring to Fig. 8, the printed circtdt board e ia provided with contact probes 
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Sa which have, for example, a wide pitch (for example, a l.5·m.m pitch), while the. 

secondary electrodes Sa dispo1ed on the surface of the conta.ctar 5 of the integration 

atructure are also formed a.t a ebnilar pitch. With this constitutio.n, by paititianing the 

intesration stru~tun •o that the contact probes ea of the printed circuit board 6 are 

located at positions which coinaid.e with the corresponding secand.ary eleatrodes 5c, it is 

. posm'ble to provide electrical couec:tioJJ. between the contact probes 8a and the 

secondary electrodes Sc. Incidentall:y, the contact !Jrobes Sa are connected to a cirpuit 

inside the printed cirauit board 61 and ball.v conclucta to an inspection system which is 
. ' 

not sh.owD.. Thus, in the above-descnbed bum-in step, the integration structure and 

the printed. circuit board 6 fa~ :inspection are secuxed. to each other in this s~ate, and the 
. 

a~ove-deacribed· thermal and. electrical stresses .ue imparted· to the in~egntion 

structure. Incidentally, accord.inf to the feature of integrating the predetermiuecl 

·number N of chips in the intepatio:n Sttucture, at! compared with the conventional 

method ofiDstalliDr one chip.in one socket, it is possible to make-the volume·per chip 

far smaller beaaus&ofthe structure of the integration ,.UUcture, whereby in the burn·in 

atep the n1.1mbe:r of chips insertable mto a. heating furnace which is heating means 

increases, so that inspection effl.ciency can be enhanced to a further extent. 

(S) · SC:aEENING INSPECTION STEP 

The s~enin1 inspection step is a final performance inspection step which is 

performed at a temperatu:e of, foT examples 25 to 75°0, and is normally performed by 

using an inspection system which is called 1. hancller, on the basis of the result obtained 

in the above-described inspection step which is the burn·in step. Incident~, in the 

ac:reening inspection step, although not shown, the apecift.catio:na of the printed circuit; 

boa.:d. 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 oftlie inspection 
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of the bum·iD step: ~hat ia to say, the screening inspection step ill performed by 

ensuring electrical concluctior:i between the electrode pa.di of the LSI chips which are 
. 

objects to be inspected and the inspection system. Accordingly. in. this scree:ning 

inspection atep as well. in a manner similar to tha.t shown in Fig. 8, screening 

inspection. is pe:larmecl an the predetermined. number N of LSI chips rearranged and. 

intepated in the integration atrucme. 

In this mazme:r, according to the semiconductor· device manufacturing method 

described. above in. detail, after the above-described integration step ofintegratini only 

the predetermined ;number N of LSI chips i?om among a. multiplicity of LSI chips 

aepua~d by being cut out from a samiconduator wafer, the LSI chips are maintained 

in the integrated state until the above-described screening inspection step is completed. 

A.ccai:dmg].y, the result af inspection of ea.ch 0£ the LSI chips can be managed on the 

basis o:ttheir arrangement positious (address) in the integration structure, and the LSI 

chips can.be conveyed alone a line between each inapedicm step by a:conveyi111 system ·· · 

mechanically simt)ar to a conventional wafer conveying .,-stem beoause of the plate· 

like shape of the integration struoture (pa:tlcular~ remarkably, if the integration 

structl1%e ha.a a circular shape). 

Then, in the screening inspection atep, only the LSI chips lb which are 1inallf 

deternlined as noD.·defective articles are picked up after they a.re released from the 

state of being integrated by the integration structure, and are delivered as, for example, 

reliability-guaranteed chips (KGD: Known Goocl Die) without being packaged. 

In th.is 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· aa the atep of mouuting chips on individU;al sockets or the step of 

packaging chips with sockets, and. further, no a.ccompanybi1 costs occur. AccordingJ,y, 
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it is not necessary to execute the previous step in the conventional manufacturing 

process {refer to Fig. 13), i.e., the preliminary probing inspection step performed afte! 

the step of forming ciicuit elements for LSis over a semicanductor wafer, whereby it ia . 

possible to reduee the .. uumber of steps in the manufa.cture of semicond.uctor's. 

However, the execution of this probinr inspection· step need. not always be precliidecl, . 
for · ezam.ple, if the manufacture yield of semiaondticto:r devices ia low and the 

mu.ufactu:re efficiency thereof cu. be improved by executing the probing inspection . 
step. 

As described. above, accordiiig to the integration structure of the present 

invention, afte'1' tbe semJ.oonductor wafe:r la over which a multiplicity of .LSis are 

formed by the previous step ie cut into the LSI chips lb, only the predetermined. 

number N of LSI chips lh are %earranged azid. i:a.tegrate~, and are then aiabjected to the 

processing oi each Sllbsequent step. Accordingly, as com.pared with the prior art 

inspectio:u m.ethocl~putioularly1 the method ofperlor:ming inspection with one LSI chip:. 

being mounted on one socket", the hitegration structure makes it possible to 

systematically and collective]¥ perform inspection proceismg on an adequate number 

of LSI chips which conform to the number of processing step• of an :inspection system, 

aa if a p~procesaed. a~miconduator wafer itself were inapected (although the"' 

integration structure difl'ers from' the semiconductor wafer in shape and the 'number of 

LSI chips). Accordingly, it ia possible to provide a superior inspection system whioh 

can efficiently inspect a multiplicity of LSI chips and which, even jf existing equipment 

is used, can ef!lciexi.tly carry out inspection of semioond~ator ~evices according to the 

capability of the existing equipment. 

According to the inte11ration struct\lre of the present invention, as coniparecl 
' 

with the prior art inspection method,. particularly, the method of directly mounting LSI 
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~hip a on an inspection board or the method af carrying out inspection af LSI chips in a 

wafer state, it la possible to integrally handle a plurality of LSI chips dU?ing inapecrl:ion 

of senliaonduator devices, and it :ls also possible to easib' and reliably realin electzical 

conduction ta an inspection system by making use of the aecondary electrocles Sc (which 

are large compared to the electrode pads of LSI chips in the wafer state o:r the 

respective LSI chip11). .Accord.iurly, it is possible to compuatively inexpensively 

realize inspection of se.micon.clu=r devices without using expensive microprobes or the 

like. 

It is ta be nated tha~ aoooming ta the integration structure of the present 
. 

inventioii, by making it possible to inspect large quantities of LSI chips efficiently and 
. . 

comparatively inexpensively, aa lhown also in Fig. 1, it is possible to omit, puticularly, 

an iilitial probing step which is the initial screeuing step after preprocessing which. has 

been required in the conventional inapeatian method of performing inspection with one 

LSI chip. being mo\Ulted iD: one socket. Thia ii beoause· as' is. also apparent from· the· 

above de~tion,.: according to the semiconductor device inspection method of the 

. present invention., it is possible to inapeot large quantities of LSI chips effioiently and 
. 

com.puati.ve]y inexpensively and, even it. defective articles are not eliminated in such 

-initial screening step after preprocessmg and are screened out in a. sub•equent 

screening ~tep, the inspection cost thereof does not greatly :increase. Furtherm.ore1 

aacordi~g to the semiconductor device inspection·method: of the present invention, as 

described abov~. it is possible to realize a far lower•cost inspection. method by omitting 

the probing step which is the initial screening step after pnproceasing whioh has ~een 
I 

required in the conventional method. 

The above·described integration structure is not limited to any af the 

embod.imeJJ.ts described above in detail, and is intended. tp provide the above-described 
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variou.s effects and merits. Accordingly, the number, spacing and the lika of the chips 

lb to be rearranged over the baae S ue determined on condition. that the above­

descrlbed e:ffeata and merits can be aa.tisAed., in terms of the dimensions, pitch, number 

anc:l the like ofthe;seconduy electrodes 5c on the surface of the contactor 6. 

The number of the LSI chips lb· to be rearranged. aver the base S of the 

integration struature is desirably determined on condition ~hat the external 

clim.ensions or eonstraint uauditiona of the integr,ation st:ru.cture including the base 8 

and/or the processing capability of the inspection system oan. be utilize! to the 

maxim.um extent. Accordingly, the present integration st?ucture is intended to 

provide ·a pseudo-wafer-like constitution ha:v.i.ng speci1ications chuged to make 

~b•equent inspections easy and efficient, and therefore. in each of the above-described 

embodiments, the external shape 0£ the :integration struCtul<e i& square. However, 

accorclmg to the present :invention, the external shape of the integration ~cture need 

ZLOt be limited .to·. qnly such squue shape, and as described above, can also be made 

circul.a.r similarly .tO.. for example, wafers. 

In the above description, zieference has been made to allly the example in 
. 

which the secondary electrodes &c formed an the reverse surface of the aontactor 5 .in 

the :integration structure are brought into contact with the electrod.e pacls le on the LSf 

chipa ·lb which are arranged in the interior of the integration. struct\U'e. However, 

such a. strticture ia intended to provide electJ:iaal a~nduation between. the LSI chips lb 

which are objects to be inspected and the inapection system. .Accordingly, the 

structure need not necessarily be limited to the above-described. conatitlltion and the 

secondary electrodes 5c may be brought into contact with, for example, sold.er balls or 

the like provided on the LSI chips lb. 

Fig, 9 is a crosa·aectional view showing the state in which the LSI chip11 lb are 
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integrated by Ill integratian·structure different from the above·desoribed a.ne. In an 

example using this integration st:ucture, its basic st:uctun whioh includes the base 8, 

the trB.y 4 and the LSI c:hipa lb inserted and reananged in the 'openings 4a formed in 

the tray 4 ii similar to the example shown in Figs. e, 7 and· the like. However, the 

structure of this. example is such that the contactor 6 to be placed over the tray 4 is 

omitted. A method of electriaally aonnectin.g electzodea to chips in a subsequent bum· 

in ltep o:r soreenmg inspection. step will be described below. 

· Figs. 10 and. 11 are cross·sectional views ebJ?wing the manner in which the 

integration structure shown in Fig. 9 is co11J1ected to the printed circuitrboard e far the 

above·d~sciibed bum .. in atep, particularlv, in the burn·in step (Fig. 10 shows the 

:manner before connection, and Fig. 11 showe the manner der canneation), 

As is also apparent from Figs. 10 and 11, in. tb.is case, a boa.rd.·side contact S' 

which co:rreiponds to the contaotor 6 of tha a.bove·desoribed integration structue is 

secured to the ptj,nted circuit board 6. The board-side· co11.ta.cir 51 is conatructed 

similarly to the c~tactor S shown in Figs. a and 4. . Speci6.cally, ··a pluxa]ity of probe 

portions &'a. are dispoaeci' on the surface (bottom su?fa.ae) of the board-aide contact 5' 

opposed to the chips lb, ~positions corr~spond.in.g to the reJpective electrode pads le of 

the chips lb, .ancl aeconclary electrodes 51c are disposed on the aide (top surface) of the 

board·aide contact 5' opposed to the printed. circuit board. e, at positions corresponding 

to the respective contact probes ea which are p~jected downward. from the printed 

circuit board 6. The board-side contaot 6' may also be formed of the same material a.s 

the conta.ctor 5. 

An inspection system (uot shown) is eleotric;ally connected and. conducts to the 

predetermined number N of LSI chips lb which 8l'e Rarranpd in the above-described 

integration structure, via the secondary electrodes 5'c, interconnect linea 5'b, the probe 
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porticns 5'a· of the board-side contact 5' by m.ea.ns of the cozitaat probes 6a of the printed 

circuit board 6, whereby predetermined inspection processing ia performed. 

Specifically, the relative position between the integration structure and the printed 

. circuit board 8 is fixed with the probe portions Sa. f1!1d the electrode pads le of the LSI 

chips lb being in,1 contact with ea.ch other, and the bum·in atep is carried out-·. by 

imparting t!'mperature o:r electrical stress to the LSI chips.lb. 

. Fig. 12 is a aross-sectianal view of the state in which the LSI chips lb which 

are objects to be inspected are intearated by yet anothe:r intearation 1tructure. In this 

example,· 1ts basia atruoture which iDcludes the base a. the tray 4 and the co:a.tactor 5, . 
for re~ and integrating the LSI chips lb iD. its interior ia aimilar'to that shown 

ht. Figs. 8 and 7. In this inte1tation structure, as is also apparent from ,Fir. 12, in 

aclclit:l.on. to the basic structure of the a~ove·described integration structve, the 
. . 

periphery of the iutegration structure is reinforcecl. by a. reinmrcer 7. The material of 

the reb>.fmcer 7 mv ~e Si or various othennetala, O? a ceramic.or the like • 
. 

Incidentaijy, it is euured that the integration· structure· prov;idecl with the: 

reinforcer 7 can have a f.ar higher ·mec:lw:U.cal atrenrth than the i11.tegratia11 structure 

which consists of the base 31 the tray 4 and. the contactor 5 as shown in Fig. 7 and 

others. The integration atzucture .having the far higher mechanical 11trength eusuraci. 

by the reinforcer '1 may be adopted, as required, in the ca.se where, for example, the 

predetermined number N of LSI chips lb to be rearranged in the interior of the 

integration structure is comparatively large so that if the LSI chips lb a.re preaaed in . 

the burn·in step or the like af'te:r the integration step, a large bend or deformation 

easily qccurs in the integration structure by a load applied at that time, or in the case . . 
where the mechanical strength 0£ an integration struct\.\re has a problem in terms of 

the handling of the integration structure in a subsequent in1pection step. Incidentally, 
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it will be desira.ble that the reinforcer 7 be formed as thinly as possible in view of the 

case in which the reinforcer 7 may become-an obstacle to a subsequent inspection step, 

in terms of the external dimensions o_f the integration st1"\lctu.re or the thermal capacity 

of the entire integration structure or the like. 

As described above in detail, according to the present invention, by utili:i:ing . . 

the integration str~cture, it is possible to res.rrange, integrate and collectively 

systematically process an adequate predetermined number of LSl chips from among e. 

multiplicity of LSI chips separated by being cu.tout from a wafer, whereby it is possible 

to collectively process only a pred.etermined number of LSI chips without using 

·conventional socltets in hand.ling in a subsequent inspection step, particularly, in the 

process of ensuring electrical connection to th.e inspection system. Accordingly1 the 

steps of semicon.d.uctor device manufacturing methods, puticularly, inspection steps 

can be made simple and highly efficient1 whereby it is poaaible to achieve practically 

extremely superior: effects which red.uce the caste of the "inspection steps and. lower the 

manufacturing coats of semiccnd~ctor devices to a further extent. 
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WHAT IS CLAIMED.IS: 

1. A semiconcluctor clevice manufacturing method com.prising the step a of: 

forming a plurality oflarfe·acale integrated aircuita (LSI) OVel' & 

semiconductor wafer; 

cutting the semicanductcr wafer into individual LSI ohips; 

rearranging and inte11"atin1 a predetel'mined number N of cut L~I chips from 

among the cut LSI chips; 

inspecting the aut LSI ahips, a.nd. 

ac:eening ta select LSI chips basis on an inspection result obtained in ea.id. 

inspectm1 atap. 

2. A semicand.~ctor device :dlallufacturini method accordh1.i to claim l; 

wherein said rearranging and integrating step is perfcrmed immediately after said 

cuttin1 step. 

~. A semiconductcr device manufacturing. method. according to claim l, · 

whezein said. number N o!LSI chips ue not fewer than two and are fewer than tbe 

total number af LSI chips cut out f.rom the sem.icozuiuctoi wafer. 

· 4. A aemicond.uctm device manufar:turilll' method according to claim 1. 

whe?ein iaicl impacting step inelud.ea 1. bum·in step. . 

6. A semicond.uotor de'rice manufactllling method accoz&g to claim 1, 

wherein sai4 :ear:anvms and integratin; step is pftfazmeci by using a jig. for 

mtegratian. 

6. A semiconductor device manufactured. by a semiconductor device 

maz:nlfacturinr. mei;hod according·to claims 1. 

7. A semiconduc:to:r-device inspection methccl of inspecting semiaonduator 

device chips obtained by formmr a plurality aflarre-acale .integrated circuits over the 

aemiConductor wafer and cutt:in1 the sem.icond'l.lctor wafer into individual LSI chips, 

wlii~ comprisin1 the steps of 
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~arranging aaid ~t LSI ~pa and. integra.tin1 a predatexminecl number N.of 

LSI chips; 

jnapectiDr said number N of cut LSI chip a; and 

screening ta select LSI chips basis on an inspeation result a'Dtained in s~d. 

inspecting step. 

8. A semiconductor clevice inspection method accordin1 ta claim. 7, whe:ein 

said 'number N af LSI chips are not fewer than two ud are fewer than the total number 

cf LSI chips cut out from the aemiconcluctor w~. 

9. A semicancluctar deviae inspection method. according ta ·claim 7, whe:em 

the mapectm1 step includes a. 'bum·m step. 

_10. A aemicon.d~r devict inapectiaa..methud. according to. c1s.im "f, whe:eiD. . . 

saicl.rearra&mr&nd. intepat.ing- step ia,p~ed b1 using a.jig m. integn.tion. 

11. A jig to be used in a 1emiconduCtorclevice in9•ct:ion method aaaarcling to 

claim 19, where.ta. said.jig is ~ed. of a. material whose coef&ciant of thermal . . 

. . . 
rearmngii,.r the predetezmined number Nat cut· LSI chips is farmed in pm af sa!d jir. 

·12. A jir ta be uaecUn a aemiacmduator device izlspe~ m.athcci accmd.mJ to 

claim 11, whuam mal\1din1 a plate.aha.pea bue lmn.ed of a material whose coefl!cient 

of thermal exp•:naioD is app:r;oximately .equal.ta the LSI chlpa, and a tray which is 

clispo~ed. abcn aaid base and ls formed o! a material whose caefliaient of thermal 

expanaioxr-is approximately equal to the LSI chips, apeDin.gs for rearranginrthe 

predetemdned number N of cut LSI ahips being formed in 1aid tray by the · 

predete.rmined number N. 

13. A iir to 'be used in a aemiconductor device inspection method acoarcling to 

claim 12, whmin a.t least either one of said base and. eaid tray is formed of lilicon. 
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14r. A jig to be used. in a aem;canductor device iupeetion m.ethad. accordinc to 

claim 12, whenin at lea.at either one of said baae- and said tray is !2rmeci of aluminum 

15. A jig ta be used in a aemicanduc:tol' device inspection method acacmiing.to 

claim.12, wherein includiq a pla.te·ehapeG. canta.ctm: to be clispaaeci above·saici tra,, 

one surface of said. contactcr being provided. witli probe porticma ta be respectively 

elea~ cozmected. ta .electrode poitiona of the pmdete:mined. number N o!LSI chip a 

rear:upd. in as.id. jir, while the other audacse of aaid. ccntact= ia pzovided. ~th 

secc~ electrodes ta be respective~ electrically ccn:mected to said. pmbe portiom. 

16. Ajil to. be used. in a aemiccmducto:. device inspection method. a.cco:ding ta 

c1alm 15,w~erein said contactc:r ia for.med. of aWCCu. 

17. A iii ta be used. in a aemi.canduatar device !Mpection method acr:ozdinr to 

claim l.S, wherein said. cmtactor ia f.on:Led.. of al"IUl1inum nitrid.e. 

18. A jig to be used m a semic:anductar device iDapediiml method ac:cmdhss to 

: claim.15, wherein sail1 number N of secandu;r elemdea which ue dilpaaed: aver the 

Other~ of aaici caAtactm an formed. at a pitchof O.& mm to 1.15 mzii. 
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