2 $ JAN 2004 1 TITLE OF THE | NVENTI ON SEM CONDUCTOR DEVI CE TEST APPHAMTHE‘
BACKGROUND OF THE | NVENTI ON The present invention relates to a l

sem conductor device test apparatus. An |IC socket which matches the shape
of the device to be neasured is enployed to test a newy devel oped device
in the prior art. An |IC socket, which gonmes into electrical contact with
the device to be neasured, fulfills atunction as a neans for electrical

signal conmuni cation between a peripheral device and the device to be
neasur ed TI@E QR IHE BRYENTIOQNe device to be neasured and the connection

bet ween 14%91- Z:ggequ@gjred are explained in
referencgﬁgkgp@sb%‘?éggjgﬁg%. Gh@ is a sectional view of a device
to be neasured | and an IC socket 3 mounted at a circuit board 5,

il lustrating_the connecti The I C socket 3 is provided with
a plural iB &GBQHDA&&‘ %ﬁéﬁg&ﬁgﬁaﬁg}ered onto the circuit board 5 at
the contacts %%Tﬁ&seﬂ?vkﬁ%ﬂtg?l?eréﬁ?éé”t%da11se‘ﬂiic%ﬁdtﬁ:t§f egéeeidedewgt by a

hol di ng nmenber I's electric y connected with the contacts 3a of the IC
socket 3appa®atd6.is a perspective of the device to be nmeasured 1, show ng

its surface on whjch el.ectrodes are. f.0 .. The V] o] . uged | Is
a CSP (chi p-si )‘p(gcﬁ%%léﬁt Ci’e r&@ﬁ?léélg‘é&}%r c(##ghsi gggld;éggéagi%ng. The
devi ce t gnbgsiRaAs i eehployednioomstes nevily devsloped idevicd in ehecpriodest.1 a

t hrough which electrical “signals, are jnput and output,kand _power_ i
suppl i ed AITRE seeket, griichc epmgst EﬁtQaelﬁﬁg‘V?@eEP%¥aqth‘€1thC&é%9l?&ce ¥ E’Fe

T F o AR A A B, e o R ™o be
neasur ed chpanfinication Seskeien 3a nperiphdralidavece f anth dbevdeviige to be
measured.

Now, the IC socket, the device to be measured and the connection
between the IC socket and the device to be measured are explained in
reference to FIGS. 29, 30 and 31.

FIG. 29 is a sectional view of a device to be measured 1 and an IC
socket 3 mounted at a circuit board 5, illustrating the connections
among them. The IC socket 3 is provided with a plurality of contacts
3a, and is soldered onto the circuit board 5 at the contacts 3a. The
device to be measured 1, which is pressed down by a holding member
7, is electrically connected with the contacts 3a of the IC socket 3.

FIG. 30 is a perspective of the device to be measured 1, showing
its surface on which electrodes are formed. The device to be measured 1
is a CSP (chip-size package) device achieved through chip size
packaging. The device to be measured 1 is provided with a plurality of
electrodes 1a through which electrical signals are input and output and
power is supplied. The individual contacts 3a provided at the IC socket
3 are positioned so that they come in contact with the corresponding
electrodes la.

FIG. 31 is a plan view of the circuit board 5 with the devices to be
measured 1 and the IC sockets 3 mounted, viewed from above. The

circuit board 5 is allowed to engage in electrical signal communication



circuit board 5 is allowed to engage in electrical signal conmunication 2 8
JAN 2604 -2 with peripheral devices such as an IC tester and a burn-78 JAN 2004
apparatus (not shown) via connection termnals 5a and 5b. Wth the devices
to be neasured 1, the I1C socket 3 and the <circuit board 5 configured as
descri bed above, electrical signals inpyt to the circuit board 5 from

peri pheral devices via the connection térmnals 5a and 5b and a source

vol tage travel through the contacts 3a of the I1C socket 3 to be sg‘g)l i ed
to the dewitbeperiphsaahsievicesdsuchias@hlenester 8ad gRERAN ARPRGAMS on,

el ectric I gnhal t : ' measured | travel through

t he reve?@%rsgiﬂ‘gﬁ)[gl%rg(g%ﬂg%{tﬁéﬂgg%éﬁ?é evistlzjés. Such el ectrical

connect i on enabfith ficCtdevtcds ttosbs nredsmredddyi tiees IC tsocket ndaand ethe Apar t

fromfunctional tests achieved by enploying | C sqckets .as described above,

a functi mcuxtémar&ﬁamvﬁ@%f-qde%%ﬂe&é%%éé‘,g‘?%"t’pafﬁt??‘&lﬁa&rf’,lgn _ HPp‘Pteﬁ%nt ed

by adoptigfg éjrﬁ'ﬁﬁthﬁgaﬂf%rﬁ'pih g:'eeﬁﬂ-&r%ﬂ A @GEHial the 6oAhB6tON feimiabes pads
al I nput oat pat

constituting sigh el ectrodes and source el ectrodes of the
devi ce. Sacmd bb anflex sendce Neltpgotravelrdinughethe sontattscda HIghedC

nunber of tines,.in such functional tests enplyi S n t
dur abi | i t§°QFeY ﬁetOp?’GbéuPBﬂﬁac?q &lﬁa‘fe"(,l(é?\%e ntlrﬁ%?ﬁég)%&(;n a%‘? Sggﬁa iTity of
the probegielfrRRR 1al if daRtiof] e_lét%ﬁcké!l%}:gm@ olgait by theudevicesitocbease,
raising the price of the device itself. For this reason, probes, ?{s‘%

as

nor mal I'y nmastiredt dtravehgheeughsthe TRversd gAULR JoeBERHN HACIRETY _
w th pr obenetS RuLHTERIRER Corthadion| UM AAAIA Rl O i Sonas.

with prob car ecific circult that corresponds
to the degéwieesd tebemeasuieedi s printed, and el ectrical signal

Connect | on { or PR §omafnEHPISe s ABered dAPrRPRoCr ks 8 o
probe carged 3884 e, a functional test on a wafer-level device, in particular,
is implemented by adopting a method whereby probes are placed in
contact with wafer pads constituting signal input / output electrodes
and source electrodes of the device.

Since the wafer and the probes are placed in contact a great
number of times in such functional tests employing probes, the contact
durability of the probe is a critical concern. If the contact durability of
the probes is poor, the cost of the functional test is bound to increase,
raising the price of the device itself. For this reason, probes are
normally constituted of materials with a high degree of hardness such
as tungsten and beryllium copper.

FIG. 32 illustrates a probe card 13 provided with probes 11. At
the probe card 13, a specific circuit that corresponds to the device to be
measured is printed, and electrical signal communication with
peripheral devices (not shown) is enabled via connection terminals 13a
and 13b.

The positional relationship between a probe card 13 and the
wafer 15 which constitutes the device to be measured is illustrated in
FIG. 33. Electrical signals provided by a peripheral device are input to
the probe card 13 via the connection terminals 13a and 13b, travel



waf er 15 which constitutes the device to be neasured is illustrated in

FIG 33. Electrical signals provided by a peripheral device are inpuy Etjg o
the probe card 13 via the connection termnals 13a and 13b, travel 2 M’
2004 -3 through the circuit fornmed at the probe card 13 to reach the probe
11. Then, the electrical signals are gﬁplied to the pads forned at the
wafer 15 fromthe probe 11. In additioh; electrical signals output by the

wafer 15 travel through the reverse route to.reach a ripheral deyice.
The str dbroughddceipit fyaned aid %Er(gb?&%fii ﬁﬁaﬂof etﬂ{é’lb\ﬁafgr 15.

vever 5%, [1d QDN QRS S oBlio APAYHRORRIIA atftCHiatire

tests co sockets and functional tests conducted by
utilizi ng PheresheTpeotsmilll éataddition, fedectrival signata outpRtbyddiewaier

I 0. 65 At th ' h k | b di
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el ect r odeyp L&iteAdediSoé® U elasatlesm A étebedl {esronl tRé wafep 15.8nm  or
0.5nmm Thi's reduction 1n the electrode pitch at the device kK necessitates a

reduction in tHewpverhtbe fodowing aerablams nare gedodRePe ASAEGESED | 1R or der

to reduce the contact pitc |.C. t %‘a Rlgltestdre 1C
socket ngl’tlﬁlcﬁioﬁgfriégétﬁ é:(?{/ldri’]é%dg@’ Lﬁﬁ%érq%g:tg clkgt% ?ﬁg\élg?gbaﬁyersai se the
product i giyrfRfdtedi by MRiliAngqeiodles. and may result in a large increase in
the device price. In addition, the body size of |1C sockets.i Osesrg.?y
circuit

restriction Hem smalleshhBitchr foc cQRiREls &haAn ln BT eGUE®
b d. i Gti . X g
oard. B8R4l (d SHnfl yu&ﬂ@r ¢, (HUBaELate kEoRakaider haducanibeegannt ed at

the circul't "boar ricts the nunber of devices that can be
tested i rvemrsj ngith thacOSFhdeingsa. typical examplonand &s @ d§sHlet Bf on

devi ilizi | t ' t:h ' f i IsGi t. |
order o Aot hitee ot srls 15fs BreR i ditnBiieont 178K GO maN - 11
conduct echbyo SHhPY i THisPr RBSctidh s dRei reddtwotie ipicctease the rdevies of

robes nobunted at a probe card so that ny devices can, b est.ed
P necessitates apreduction in the pitch rtT)? tﬁe contacts at thee‘ll(',I socket.

However, in order to reduce the contact pitch at an IC socket to
0.65mm or smaller, the IC socket machining accuracy must be
improved. This will inevitably raise the production cost of the IC socket,
and may result in a large increase in the device price.

In addition, the body size of IC sockets imposes a restriction
upon the number of IC sockets that can be mounted at a circuit board.
Such restriction on the number of IC sockets that can be mounted at
the circuit board ultimately restricts the number of devices that can be
tested in a single functional test. Thus, functional tests conducted on
devices utilizing IC sockets in the prior art are not always efficient.

In order to achieve a higher degree of efficiency in functional tests
conducted by employing probes, it is desirable to increase the number
of probes mounted at a probe card so that many devices can be tested
at once. However, probes are secured to the probe card using a resin or
the like in the prior art, which requires a large space for securing them.
Thus, it is difficult to increase the number of probes without increasing

the probe card size.



at once- However, probes are secured to the probe card using a resin og |Af"6804
like in the prior art, which requires a | arge space for securing them

Thus, it is difficult to increase the nunber of probes w thout increasing
the probe card size. 2 8 JAN 2001 -4 Furthernore, as higher integration of
devi ces beconmes nore comon, the pitch,of the device pads wth which

probes come in contact is becoming narrower. This reduction in the pad

pitch necessitates a reduction.n th itch of obes n a r obe

card. However , FREtheITyess,; &5 ?“51669 e‘ﬁ‘gﬁgr‘r’lth%n pP%E e‘BF?%EBEEB&%eS ts‘?%%t Ere

adopt ed i & ot e Bifch YMUEYGEFcTHBatNVENH Rinith opisisds Worhbelrpr esent
I C

I nventi on, has been conpleted by —addressing the probleng of the
prior artcafiteetssedbasomsng snaopresyi dbis are@uréondust dhedelade R

apparatus that .can be enpl oyed. te SeRi i |

el ect rode%e'iﬁ'qﬂ‘faggﬁ e %@ | ﬁ{‘l‘ﬂr Eﬁghaﬁfs”g%ggﬁf%@@g&?ﬁhﬁgﬁhﬁ”e f%bee of
dur abi | i tyardAngbiRiepbitest difichitetredane thienpestie itdls in cther striudeure
sem conduct or device test apparatus that is capable of batch testing a
great nurdeptsd Sepie dTHHcEGr devices. In order to achieve the objects
descri bed above, according to the present invention, a sem conductor
device test apparatus that is capable of testing one or a plurality of

senm conduSUMMARYDF THE INVENTHRN with a plurality of electrodes. The
sem conduct or device test

t di ) th ' ' [
charact eri zed PR ehigctial thie:IB a%\?‘itg%d%gh%’QQ%%&%SEBE%ISZCGC%BH%%B iopc:JiSt
that cor rz?&t@f\{’%??%wgro@l%mé:gﬂ@]ﬂl@tﬁﬁoﬂ% Esalssed pboval iis ogiraaidet r odes

|

t hat correspon ndi vi dual el ectrodes at the sem conductor, device and a

connect i om sqrnatandwetori depiceviessdapperapithabiqary Ry cEBRIYED IR §6Ft i ons

ot o B GRIER ek 1 el sRiSedts, Sl prchemaanductor

basi s. Thihshidvedchuhtgial degreet b danalbibitgudimothieyiobgeato ofethut qenesenal |y
invention is to provide a semiconductor device test apparatus that 1S
capable of batch testing a great number of semiconductor devices.

In order to achieve the objects described above, according to the
present invention, a semiconductor device test apparatus that is
capable of testing one or a plurality of semiconductor devices each
provided with a plurality of electrodes. The semiconductor device test
apparatus according to the present invention is characterized in that it
is provided with a circuit board having a circuit that corresponds to the
semiconductor device and a plurality of electrodes that correspond to
individual electrodes at the semiconductor device and a connection
plate that is provided with a plurality of conductive portions that
electrically connect the individual electrodes at the semiconductor
device and the individual electrodes at the circuit board on a one-to-one
basis. This structure allows the semiconductor device to be electrically
connected to the circuit board via the connection plate. The
semiconductor device can be driven by inputting various types of
electrical signals to the circuit board from peripheral devices, and
various types of electrical signals output by the semiconductor device

are communicated to the peripheral devices. In addition, by providing



connected to the circuit board via the connection plate. The sem conductor
device can be driven by inputting various types of electrical signalggtN 2004
the circuit board from peripheral devices, and various types of electrical
signal s output by the sem conductor device are comrunicated to the

peri pheral devices. In addition, by providing 2 8 JAN 2004 -5 the

connection plate having a plurality of-€onductive portions provided to
electrically connect the individual electrodes at the semiconductor . device
and the ithéi yornattieheplatedesing a pducalivupf coodugtivenpestieRsdIrpvidgdp| e

structure. is, realized for th par.at us., T ' J h

F or mod artooplecencaly compest f RRiRd ABRAEIRR ok RRmicBRRREe: BRoD

plate. EVJ%{M&?%&'tﬁeti&feﬁ%uaatelbb&oﬂ%@i SORHE difruideydarel , adme etreyely over
y

an extrene ine pitch, the senm conductor device can be tested with ease
by reducisimpleestratbite sdeegdizedhioatthenPpa¥alis board and reducing t he

h h hol | tch. d | LG D | :
he. | nai vi dual 10e G YoFiBEsCa Epfn Rihed B Shednd sllpRBrect =

i ndi vi dughroflg®C holéls pravidede as ehlecomatiet bondplate e Evenawiren edednedtmsis is
provi ded between the connection plate and the sem conductoy device.. By
adopt i ng athtle stempisomdilctoRdgnee AfccamRYetde 8VEY 80h EXESTRG Rt FPE PﬁBP‘E i ons
at the c ect| I o) I pdi vidu ek t diui@cemeluct or
devi ce V\hq@n %ﬁ’?gﬁgﬁeﬁeﬁgtt#‘?gfl ggéoggegésetghw%{lﬁpggéé%@ ‘%jt; ﬁr i s reduced.
The strucdlecgodry pitctefdteche veirguitd oed wheh reflucing rigreartbeoughe hole

el ectrodes, at the sem conductor device are ball-type electrodes.

Fur t her P4 positioni ng nmenber that secures the seniconductor device
may be provi deg.cotiSctins ld it BedyeiHe eleBicdlly eonskctsitied intiivddplaat e
menber having a through portion forfmed that correspongds to th .SB%E‘E of

t he seni coomuliecove d@arsionst oat | Hxe afEBNECHBOEN Blaéﬁnfqlﬁfgr gf‘?oﬁna? | ow

the sem C&ggf'r%td%rs daecVitﬁ% IRPRSYF B! device on a one-to-one basis is
provided between the connection plate and the semiconductor device.
By adopting this structure, the pressure applied by the conductive
portions at the connection plate to the individual electrodes at the
semiconductor device when they are electrically connected with each
other is reduced. The structure may be effectively adopted when, for
instance, the electrodes at the semiconductor device are ball-type
electrodes.

Furthermore, a positioning member that secures the
semiconductor device may be provided. This positioning member may
be constituted of a plate member having a through portion formed that
corresponds to the shape of the semiconductor device, for instance.
Such a configuration will allow the semiconductor device to be secured
through an extremely simple structure. In addition, the space required
to secure the semiconductor device can be reduced.

Moreover, the circuitboard, the connection plate and the
positioning member may be provided as an integrated unit, or the
circuitboard, the connection plate, the conductive elastic body and the
positioning member may be provided as an integrated unit. Such a
structure eliminates the necessity for assembling the circuit board, the



through an extrenely sinple structure. In addition, the space required to
secure the sem conductor device can be reduced. Moreover, the circui t7§oNdi04
the connection plate and the positioning nmenber may be provided as an
integrated unit, or the circuitboard, the connection plate, the conductive
el astic body and the positioning nenber may be provided as an integrated
unit. Such a structure elimnates the-fiecessity for assenbling the circuit
board, the 2 0 JAN 2004 -6 connection plate and the positioning nenber when
testing tdghneeons opdat oandethee, positningy enenitieghewhasgriestisn e ci ency

intesting. B ding.a hol din t hat . i t

dovi Co. 1 VIR CIOR T R ULV T IR, SPEReGR. T i EDNGITer

device beconesgli yediafh BPheldield AALRL Akl srlsseantR seaticondacboeyed
or

for the senm con I'ce an he circuit board. |t is desirable to
provi de adéwté epwaatbete aforirtectiar glatm theepositior ofoths $§UHEABENCEA | n

contact with the sem candyctor devi ce,. rovidi : - buf nber,
the pressifBCaRAGODRES ﬁﬁﬁat% MoPH ﬁghalﬁén?}gfﬁ?ésﬂdgl}g?él guglgégelé\?ﬁ ‘gléH;nd
correct | yraatirlhge 5 edBrinctos idivicé avidcthe Bitcust bgafd mto constitute the
connection ptihate, an extrenely thin connection plate_ is_ realized, In

addition, sinck ishdesisahbeto @royvide & hadfer member &t e focaBOBKEETT el v,
nmore religbl l.ectrical connecti e‘g,#-he midydder 8beick! s at
t he sem c%’rﬁjg)é’ﬁg'}n%ée?@%n ﬁe&%?tr%’ll{w uaﬁh%{%ct rocPelds at 1-t he ci rg%?t
board i s paRuARtE shlches miffseembepy i pdeswaralappliedefrogethe haldmgitute
the connection plate. By adopting such,a print.ed hoatd, the Lon
cost can WEMBETCE @@ﬁ%ﬁ?éﬁ? t BVERY ¢ 6 x‘rﬁp%}guabti %eusﬁeﬁé“:@hﬂﬁ&%

addi ti On’d@\?i%ﬁr ding to the present invention, a sem conductor device test

appar atus énployed to test one or a plurality of sem conductor devices
each having a Byuusing \filoi t® eonstiffete thiei cANNeCtioRaPiCerdty KT (N

's provi dﬁgm\/\éélrl]ngc (r)r?t%)qapé) !LSd 'rgghzn(?({mﬁlr aﬁﬁiﬁ&% since the connection plate
constituted of film can bend freely, more reliable electrical connection
between the individual electrodes at the semiconductor device and the
individual electrodes at the circuit board is assured.

Alternatively, a printed board may be used to constitute the
connection plate. By adopting such a printed board, the production
cost can be reduced compared to the cost of production using film.

In addition, according to the present invention, a semiconductor

device test apparatus employed to test one or a plurality of
semiconductor devices each having a plurality of electrodes, which is
characterized in that it is provided with a probe holding member having
a plurality of probes fitted therein so that the individual sharp ends of
the plurality of probes corresponding to the individual electrodes at the
semiconductor device on a one-to-one basis and the ends of the probes
located on the other side of the sharp ends are exposed. By adopting
this structure, it becomes possible to mount a plurality of probes while
requiring only a small area, so that finer pitches for electrodes at the

semiconductor device can be supported.



a plurality of probes fitted therein so that the individual sharp ends of
the plurality of probes corresponding to the individual electrodeszﬁﬂﬂkkﬂwg
sem conduct or device on a one-to-one basis and the ends of the probes

| ocated on the other side of the sharp ends are exposed. By adopting this
structure, it becomes possible to nount_a plurality of probes while
requiring only a snall area, so that f1her pitches for el ectrodes at the

sem conduct or device can be supported. 2 8 JAN 2004 -7 By.formn ot ched
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el astic maﬁh@@ﬁenﬁf@@wramgnmﬁgrgetdmhabﬂim he probes, the sharp ends

of the probes can _be placed in coptact wi{h the sem conductor device with
a hi gh degree Igf a@ditign. ipy. prevy Eesa}th-F@tl%tB U R GLFEIE | 5@8%%‘ m at

| east in t i ndi vi Sté'&o bas Otk Niiadp whnid’ bhe
conduct i \ngrgia"zls 7 %éabo%%f%%&%@%oﬁggﬁa fﬁ%baé’l Iﬂqgr event the.
f or mat i orthef probeaxcar Bé piacdadirmssntacywith the semicandysher device Welteen

the probes_and the canduycii.ve elastic portions to allow the flow of a very
weak cur riehi Idlﬁgfﬁ%rogﬁ?ﬁ?gﬂ'&{ordi ng to the present invention, a chip or a

wafer may be uggd BssitdlleSRMcrRIAUESIA-CRRV LR, ke 1bast 25 bedas BRIdHe the
DESCRI PTI ON OF THE DRAW NGS The above and ot her features_of .the | nvention

and the indicidualamrobesamaages inta | coptasdt (withy fder SEPRAGUGHRYE a SRS at ed
by persons_skill.ed. i 1 | | i 3 | i I ew o
the "fol Mo el Bolbiids B W deient ths RXARGE AL Baide ot

dr awi ngs tahi fdstidel Ysjodat éleptreéalr reethtémbingti erweenFithe Ipriobes pardpttive
-illustrating the structure of the _senjconductor device,te apparatus in
a first é‘rﬁiﬁg‘ﬂ%ﬁ? ,ei@t@ porpgng tQ&ll‘?‘BE}QF f@?‘g\ﬁfcﬁ Ve Ve %‘iﬁ&&gt or device
test Furthermore, according to the present invention, a chip or a

wafer may be used as the semiconductor device to be tested.

BRIEF DESCRIPTION OF THE DRAWINGS

The above and other features of the invention and the
concomitant advantages will be better understood and appreciated by
persons skilled in the field to which the invention pertains in view o the
following description given in conjunction with the accompanying
drawings which illustrate preferred embodiments.

FIG. 1 is a perspective “illustrating the structure of the
semiconductor device test apparatus in a first embodiment;

FIG. 2 is a sectional view of the semiconductor device test
apparatus in FIG. 1;

FIG. 3 is an enlargement of the sectional view of the
semiconductor device test apparatus in FIG. 2;

FIG. 4 is a sectional view illustrating the structure of the
semiconductor test apparatus in a second embodiment;

FIG. 5 is an enlargement of the sectional view of the

semiconductor device test apparatus in FIG. 4;



apparatus in FIG 1; FIG 3 is an enlargenent of the sectional view of the
sem conductor device test apparatus in FIG 2; FIG 4 is a sectionalli/Ww2i
illustrating the structure of the sem conductor test apparatus in a second
enbodiment; FIG 5 is an enlargenent of the sectional view of the

sem conductor device test apparatus in FIG 4; 2 B JAN 284 -8 FIG 6 is a
sectional viewillustrating the struct uPé& of the semiconductor test
apparatus in a third enbodinent; FIG 7 .is a perspective illustr tti_hneq t he
structure of tHi&. &eniscohdsretinnaleview (HUSANNE o PHUCTHEG ?ﬂ !

enbodi neng ;. Fl ' | | hegpduct or device test
appar at ussepﬁlc'g%&u%}?ﬁﬁgﬁfggbhg@ns ?n%%‘é%@% t he 'sectional view of the
seni conduct or F€Yi CP tigsta appaspectivé nilhi @ra8ingF| the 16tuctureeceli odt vi ew

illustrating the strucfure of the sem conduyctor test aratus in the

fifth enfsamieemduqtprdeyics ?%@Wﬁé&%ﬁ%%&“@%@%ﬁﬁ’ view of the

sem conduct or geyi ge jesf s%%}jh%{rﬁél”%iéxﬂ &5t Ghel GedrlidondhZctos desket itesal view
e

illustrating the structure o sem conductor test apparatus in the
si xth entapbarattts i8I FIG13;is a perspective illustrating the structure of

the sem cond r device test .apparatus | e : | ; 14
is a plan vi em agwa‘lsera]?o %@ﬁPﬁd 4fnhaﬁj$ra§%g{éan?£2?gégg§;&t h@eﬁ

sem condugdRicoiRMi@or IRSicapPar pperdtilsist FEGe8; in FIG 13, FIG 15is a
sectional view of a CSP device obtained fromthe fer to be nmeasyred in
FIG 14; FIG HE. slQ se® sacdionglewiaw | HRSBRMRG \tgﬁs §éﬂ+9¥b‘ﬁau8?oﬂ‘%evi ce

test appar@bus, I &b redtabPardidd &l 1nL Pl erhB6auRERE; to be measured

FIG. 11 is an enlargement of the sectional view of the
semiconductor device test apparatus in FIG. 10;

FIG. 12 is a sectional view illustrating the structure of the
semiconductor test apparatus in the sixth embodiment;

FIG. 13 is a perspective illustrating the structure of the
semiconductor device test apparatus in a seventh embodiment;

FIG. 14 is a plan view of a wafer to be measured that may be
tested by the semiconductor device test apparatus illustrated in FIG.
13;

FIG. 15 is a sectional view of a CSP device obtained from the
wafer to be measured in FIG. 14;

FIG. 16 is a sectional view illustrating the semiconductor device
test apparatus in FIG. 13 immediately before the wafer to be measured
in FIG. 14 is fitted;

FIG. 17 is a sectional view illustrating the semiconductor device
test apparatus in FIG. 13 with the wafer to be measured in FIG. 14
fitted;

FIG. 18 is an enlargement of the sectional view of the
semiconductor device test apparatus in FIG. 17;

FIG. 19 is a perspective illustrating the structure of the

semiconductor device test apparatus in an eighth embodiment;



in FIG 14 is fitted; FIG 17 is a sectional viewillustrating the

sem conduct or device test apparatus in FIG 13 with the wafer to bkl JAN 2004
neasured in FIG 14 fitted; FIG 18 is an enlargenent of the sectional
view of the sem conductor device test apparatus in FIG 17; FIG 19 is a
perspective illustrating the structure of the sem conductor device test
apparatus in an ei ghth enbodi nent; 2 8-9AN 2004 -9- FIG 20 is a pl an vi ew

of a wafer to be neasured that may be tested b% the sem ﬁogﬂéctor evi ce
test apparat uFIG| 26 ineplan wew, of w.wales top be; measyded; Higdt WAvWor a

con ov esfal Yo e SAM( iR et Rt doASHERhIS I Graldl ih] BIG22 15 2

secti onal € sem conductor  device test apparatus in
FIG 19 imyediately before the wafer to be neasured in FIG 20 is fitted;

FIG 23 is a sectional. viewi]Jlustrating th em condugt or _devi ¢ st
apparatus in A& 2d 45t Wé‘“&éﬁewe% eanéﬁguaé no %e&nego\frquﬁt {lieﬁ FI G
24 is an & e?rt%eﬂ?ﬁx&%\i%&?,ﬁﬁ@- W' vi ew of the sem conductor device

test appardatus in G 25 |’s‘a perspective illustrating the
structure of tHEKS. €8nisanskeatienaldeene dlustratmg thatsemicenduntar flevice

nbodi ment; FIG_ 26 i . . of th | '
Cont conaliesbArRaaRes ipatI G B HEEEataly & Tol¢ hk Pllor olBe Sheliited |

an | C chijp F@t208Y Refested by using the sem conductor device test
apparatus in FIG 25; FIG 28 is a sectional viewillustrating a state in
whi ch the |C EXEp2BnisrGectional view shustrating the rﬁ@rgmn&ﬁ}f&g&%wa%vi ce

test appt%rs%téjpspélla{t!ﬁsst f.r?tﬁb.i RoFkith 4Re wafer to be measured in FIG. 20
fitted;

FIG. 24 is an enlargement of the sectional view of the
semiconductor device test apparatus in FIG. 23;

FIG. 25 is a perspective illustrating the structure of the
semiconductor device test apparatus in a ninth embodiment;

FIG. 26 is an enlargement of the sectional view of the
semiconductor device test apparatus in FIG. 25;

FIG. 27 is a plan view of an IC chip that may be tested by using
the semiconductor device test apparatus in FIG. 25;

FIG. 28 is a sectional view illustrating a state in which the IC
chip in FIG. 27 is in contact with the semiconductor device test
apparatus illustrated in FIG. 25;

FIG. 29 is a sectional view illustrating the connections among a
device to be measured, an IC socket and a circuit board in the prior art,

FIG. 30 is a perspective of the device to be measured in FIG. 29,
illustrating its surface where electrodes are formed;

FIG. 31 is a plan view of a circuit board with the devices to be
measured and the IC sockets in FIG. 29 mounted;

FIG. 32 is a plan view of a probe card 13 provided with probes of
the prior art;



FIG 29 is a sectional viewillustrating the connections anong a device to
be neasured, an |IC socket and a circuit board in the prior art; FIZ} JR02006
a perspective of the device to be neasured in FIG 29, illustrating its
surface where electrodes are forned; FIG 31 is a plan view of a circuit
board with the devices to be neasured @nd the 1 C sockets in FIG 29
nmounted; FIG 32 is a plan view of a prdbe card 13 provided with probes of

the prior art; 2 8 JAN 2004 -10 FIG .33 is a sectional vi e%/kithl ustg_rearti ng a
state in whi cFIChe3ds @ sergonal ¥isw AR sihiatng ﬁeSt&IB&Bsti ‘@&t he

probe card.il] r tgﬂ]i E ]Ql[;};ﬁ BESCROBE! €N ORI K& JEERRRRED
ENVBODI I\/Er{ﬁénT%(gﬁﬁ%qql oW ngh?sﬂrgbggtz%l e@bggﬁ anaﬁon of the preferred

enbodi mermie;. 2 t he sem conduct or devi ce test apparatus according to the
present invention, given in reference to the attached drawings. It is to

be noted that in the foll ow ng explanation and the attached draw ngs, the

sane ref ' REFMRRED PRIBODIMERNTS al |y
DERAT BSTESCRIPIIUN OPAHE

i denti cal features to preclude the necessity for
repeating the Tl dohdowingt hsr eof detailedt Emenationt ) ofis the| uptefared i n

FIG 1, a sem.conductaqr _device test rat us 1. | . i ment
of preseMPAGERENSS o d&Hst §e%11%??§8{3ﬁ$“38{3ﬁ%¥€ tq%ﬁc R%%sétg%c%éﬁdf‘ﬁgoard 103,
a film1Qfe Vﬁ:&é&%ﬂﬂih@eh@ﬂuﬂ@%&l i87redefbrice toltHE ngtatinéd draingseltis cui t

|

board 103, ch is connected to peripheral devices (not shown% i
connecti dn ther matdd thoa iandhroellosving explapation, #ng  the: abfe ous

oy b cANENTPEPodtsr Spay Tettieafbe HIERAKP, pA0Gssigi M e T 105,
the posi th@Ahey Praitall7 Alwhtided Handitiomspl ané IGguctural features to
preclude the necessity for repeating the explanation thereof.
(First Embodiment)
As illustrated in FIG. 1, a semiconductor device test apparatus el

in the first embodiment of present invention adopts a structure that
includes a circuit board 103, a film 105, a positioning plate 107 and a
holding plate 109.

The circuit board 103, which is connected to peripheral devices
(not shown) via connection terminals 103a and 103b, enables input
and output of various types of electrical signals and a source voltage.
The circuit board 103 may be constituted of, for instance, a multilayer
substrate.

The film 105, the positioning plate 107 and the holding plate 109
are respectively provided with reference holes 105a, 107a and 109a at
the four corners, and they are secured onto the circuit board 103 by
pins 111.

The positioning plate 107 is provided with a plurality of through
holes 107b constituting positioning members so that it can align
devices to be measured 201. The through holes 107b are formed in a
shape that corresponds to the external shape of the devices to be

measured 201,



are respectively provided with reference holes 105a, 107a and 109a at the
four corners, and they are secured onto the circuit board 103 by piZlds/AN12804
The positioning plate 107 is provided with a plurality of through holes
107b constituting positioning nenbers so that it can align devices to be
measured 201. The through holes 107b are forned in a shape that
corresponds to the external shape of tHé-devices to be neasured 201. 2 8
JAN 2004 -11 FIG 2 is a sectional V|em1|llustrat|ngﬁ% en1co duct or
cen

device test difaratigsaesectionalhuiew iy sEiatg st S HGFE Oyt
d to . b 20 )
ag\é:a(r::ts ugogt f}e)p‘an%g ¥ %qpﬂ)f %Jaé eﬁfs@exﬁbohﬂﬁef&?'ﬂﬁ@o’éﬁﬁ%ﬁ%} uf aevicestto

various types onal tests. The

devi ces R bfeadiBrauRod Rtédase teacemitverhadontdavichtosyapparetu®®d at the
positioning plate 107 and are held ag PSt the film1 bythe hg gwng
pl at e 1090 [theapurposh O araému%rtyﬁé r Iy q@l@%alpit%#d A

devi ce tqQ_be u | t t hat
pressure??%ﬁ?f%g ?I@ﬁdl%% a erﬁ?Bg&%e strl ute tﬁlﬁgq%viggugﬁe
dewhclez to fm@%tpl@té ZOT ml')ldrmw lllggtl (agtamh stt tlye fikay (185 boyr Ere fyddmg hm 105
i s held agai nst e circuit wi .t res a e
hol di ng mgléi% 1048y 1 W@@dﬁg‘ﬁ%r ﬁH f |I8ﬁ§1%%h3%t éﬁd%gsﬂg{&ggn%ag”ed
201, the eth d B ﬁié%sh%dozmplﬂﬂd Beandbld pmeemabrmbume tiedtetignce to
FIG 3 I'S an enlargenent of FIG 2. the circuit boar&p%lg&a%a

ite a

plurali typr@hsarecﬁonddhelh%dlaltge plaend®9 48 @)@ﬂ'lbuéﬁg Fhatpef e

| it f. | d 201 1 105b
grgr?olr X %é?e? 5 e%éélfsa ?(:% %Q%Prﬁg%égfﬁocafgg tovvar toﬁ-g (%%g:ﬁg%sto be

nmeasur ed P84 is delBOS %&h@ﬂ&h@@kcuﬁ@o@ﬂbdﬂ& evith heppressureyapplied du r odes
201 a at the device to be nmeasured 201. These bunps 105b, which are

t er mi nal sheapelstingdnatudfPyi ng source vol t age

Now, the connections among the devices to be measured 201, the
film 105 and the circuit board 103 are explained in reference to FIG. 3
which is an enlargement of FIG. 2.

At the circuit board 103, a plurality of electrodes 103c are formed
at positions that face opposite a plurality of electrodes 201a at the
device to be measured 201.

Bumps 105b are formed at the surface of the film 105 located
toward the device to be measured 201, at positions that face opposite
the plurality of electrodes 201a at the device to be measured 201. These
bumps 105b, which are terminals capable of supplying source voltage
and inputting / outputting various types of electrical signals, are each
formed in a semi-spherical shape through electrolytic plating. They may
be constituted of, for instance, copper, with their surfaces processed in
a gold plating treatment. Alternatively, instead of the bumps,
projections may be formed through etching.

Electrodes (lands) 105¢ are formed at the surface of the film 105
located toward the circuit board 103, at positions facing opposite the
plurality of electrodes 103c¢ at the circuit board 103. The bumps 105b
and the electrodes 105c formed at different surfaces of the film 105 are
electrically connected via through holes 105d.



and inputting / outputting various types of electrical signals, are each
formed in a sem -spherical shape through electrolytic plating. They #&8yJANI8
constituted of, for instance, copper, with their surfaces processed in a
gold plating treatnment. Alternatively, instead of the bunps, projections
may be formed through etching. Electrodes (lands) 105c are forned at the
surface of the film 105 |ocated towardZhe circuit board 103, at posi tions

facing opposite the plurality of electrodes 103c _at. thei rcﬁrcuit hoard 103.
The bunps 1056Nh&:ﬂﬂdc©lh‘éu§11€8tﬁl5@8§Uﬂ?0§ét?%tr%cf%§tdﬁ'i’llcf3§r8 € MFFRES of the

film 105 ! ' | ' 2004
12 Uhen cinenfgs ivPEn ol SOGRREL HelaR, fanfoby JRrionehi tedods (0L 00
Vﬁr i ous t%fﬂ{\irﬁ]npén@ et smlﬁxtsde solgage are u'mp:m tt)%]t_hpen_riirpmiiladgaldb\l Dagga(tﬂm o
own) an e source volta are 1.n 0 Ircu oar.q. . e
ionnez:t i WW%I@H@@%@%%S%@B@ f&é@epqvﬁr&ﬁéﬂug et W%ﬁl]gc?]f}ég?tt
formed atfoé&%cth(ég;é &P&idﬂ Egéﬂ&nﬂ?ﬁe&ﬁh togcte! Bfd rede@god8Sc1036. As
In . 2 and 3, t e

illustrate e ectrodes 103c are electrically
connect edlivistiatede inl FGSod@s @l a3f otheeelactroesddl3e areo Pectridiur ed

201 via the el ectirodes 105c and the b or, t f il mulD5.

ConsequerfABRESIEH; t ﬁsegff‘:%@?g%ﬁr?ggg ﬁ%ﬁgﬁs agﬁf[ii%gt dgt;//{}%t gbpgﬁ)pheral

devi ces andakiieed 020 T ¥y thieddle clriey 2095deshd ahiehbundpy i 1iSD fortbednatsur ed

201 to electri calé%/ drive the devices to be peasured 201. %gu%ggl i on, the
£

various ttyecBlmflQ@beConseqnestiynyrsiousbmas of clestrigal sgaal sured
201 travel throu e n e d 1}955;,]-3@@@ de t he
film 105,tlh§r @ﬁfg\@gﬁ}%]ngg%% a%:l%‘rsct}lljlfét %gtgg‘rég Jiggthgleasf%e el ectrodes 1e030 and
are furth@sviseattoWe tracatheede20phes atledeicaldys . dMiienthhedednes oied g or
device test apparatus el in.the first enbodi nent stru Se: | bed
above, V\/rﬁﬂ@ﬁsklé%@ I?Qtll h’él ﬁégl%?ﬁ’ %&nt"ﬂ@? oIRES ftcﬁ”r %&3%3 %aaghfl |%ig;g as an
e Socketéuﬁadq“bé;h&l@rde%c@sr to HS AEABERN 20T efuedli Birdugt tkepbtimipof the
plurality of el ectrodes 20la :

105b and the electrodes 105¢ formed at the film 105, are taken into the

circuit board 103 via the electrodes 103c¢ and are further sent out to

the peripheral devices.

When the semiconductor device test apparatus el in the first
embodiment structured as described above, which does not include any
contacts formed through machining as an IC sockets 3 in the prior art
is adopted, a reduction in the pitch of the plurality of electrodes 201a
formed at each device to be measured 201 can be supported. For
instance, even when the pitch of the electrodes 201a is equal to or less
than 0.5mm, functional tests can be conducted on the devices to be
measured 201.

In addition, the semiconductor device test apparatus el in the
first embodiment, which is provided with the positioning plate 107
capable of aligning a plurality of devices to be measured 201 in a batch,
does not require an IC socket to be provided for each device to be
measured 201. Thus, the expense of providing IC sockets is eliminated.
In addition, by using the area on the circuit board 103 which is
occupied by the body portions of the IC sockets in the prior art, a larger

number of devices to be measured 201 can be mounted at the circuit



formed at each device to be neasured 201 can be supported. For instance,
even when the pitch of the electrodes 20la is equal to or less than7@. ART004
functional tests can be conducted on the devices to be neasured 201. In
addi tion, the sem conductor device test apparatus el in the first

enbodi nent, which is provided with the gositioning plate 107 capabl e of
aligning a plurality of devices to be nmeasured 201 in a batch, does not

require an | C socket to be provided for each device r 201.
Thus. |t hBoaxbaLs Ser thatoes HIbTeciereradS T mranied Bl bs EERY fan
usi ng th@irfé’l?%uﬁﬁe{olﬁ%lct%ﬁmt board 103 which is occupied by the body

0 €

portions sockets in the prior art, a larger nunber of devices to
be neasu(Sstodl Erabodenentnted at the circuit 2 8 JAN 2004 -13 board 103 so

t hat even nor evj ces to be asur . ' [ tional
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present |

ention and a plurality of devicesg to_be maasuju.rl d,201 that are
fitted aplutadityserfi ctewioes oto dbgi @eﬁt%@{ecbpgg)rlat@éatezarieor &ﬁg ﬁir e of
various types_qf funct]i I S ' ' eatiogpar at us
e2 in tﬁﬁ%ﬁﬁggﬁﬁi ché\ﬁgﬁttetggopﬁgaggﬁsfﬁég g@gdgﬁ %}uﬁ?éggﬁ)if;vedoby
repl aci ngypéeof fhAtfiohal nestse Timsemichivdoctatedévice test apppaatius2dnt in
the first "enbodinment with a printed board 115, as_jll.ustrated iniF 4,
The devi tee secerd rsaPdEneRY %‘ﬁ%Pfe%a& ?%&?‘B’éf'd g@?tﬁo%@%ebﬁgl lé)?lo?b at
t he posi tLioni t 7 miba¢tegtddhiee REsE daeg 1405 by

}%}gﬂgﬁhgggh%ogﬁ?lno%gﬂ thieCséitich tog ppar

t he hol di ition, a buffer menber 113 15 _prg&d&d
bet ween e¢he firdeeinebodimbat matls @ prinzed hoardt héShasdlugtratedis 0 ensure

| ndi vi dual deviRecgerase bR A B B0 drie SAgh iryerte e thrbign

the pringRfe hesrsl al khe pobitlohingalasé 1Teanidr ard held against the printed
board 115 by the holding plate 109. In addition, a buffer member 113
is provided between each device to be measured 201 and the holding
plate 109 to ensure that the pressure from the holding plate 109 is
distributed to the individual devices to be measured 201 evenly and
correctly. Furthermore, the printed board 115 is held against the circuit
board 103 with the pressure applied by the holding plate 109.

Now, the connections among a device to be measured 201, the
printed board 115 and the circuit board 103 are explained in reference
to FIG. 5 which is an enlargement of FIG. 4.

Bumps 115b are formed at the surface of the printed board 115
located toward the device to be measured 201, at positions that face
opposite the plurality of electrodes 20Ta at the device to be measured
201. These bumps 115b, which are terminals capable of supplying the
source voltage and inputting / outputting various types of electrical
signals, are each formed in a semi-spherical shape through electrolytic
plating. They may be constituted of, for instance, copper, with their
surfaces processed in a gold plating treatment. Alternatively, instead of

the bumps, projections may be formed through etching.



board 103 with the pressure applied by the holding plate 109. Now, the
connections among a device to be nmeasured 201, the printed board 118 JANGOD
the circuit board 103 are explained in reference to FIG 5 which is an
enl argement of FIG 4. Bunps 115b are forned at the surface of the printed
board 115 I|ocated toward the device to be neasured 201, at positions that
face opposite the plurality of electrddes 201-a at the device to be
measured 201. These bunps 115b, which are terqbnals capa lénOf su yi ng

e

the source vdleatrodesd(langst tlilfy Aredepued A harserdec OPTEE 1 cal
ol ot g, DAREY iy B8Rtk cprlrdoils e Boal] TR, AR ppeSH Ry oo | ©

pl ati ng. I nstance, copper, with their
sur f aces prRaeRS ele i pludaliey &f pdlaéirodesr HoB ot theActrenmmbioasty 1 08ndiead of

t he bunps, “projections nmay be fornmed through etchi.ng. 2 8 J 0 -14
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| ocated toward, {he_gitcui : , it hMoleeppDdSdt e t he

pl ural i t?%?{eg g@?}"édlegéjf%%(%?%ﬁcégi?%%%égo‘grggﬁ{%%ghmee bumps 1 15b and

the el ect r odesyhkscchndmedngt a duhttoeal test bacthe deviche togye maeas d 115

are electrically connected via through holes 1 15d 0] |

functi ond0k.cATionsStHPE] i@%%tfi(@lbsé&lr@gsﬂ'rliw‘“ %Bll?erxﬁﬁ?%ags&%%ﬁ rﬁg?@

el ectri Caého%bﬂigﬁ:bﬁtﬁ'}% EHEI&)’ vﬂﬁéég@éghfﬂﬁ\tb_cﬂ& ¢ietit stanh )1 O@ndia thee sour ce
ut to

voltage are 1n e clrcuit boar 03 via the connection term.pals

103a and cidiecticmvermihatsudf3ehandi 1038, ﬁ&‘&}itﬂ’lfopghnﬂ%? Ar¥He LG t
the el ccipomed AatharerEricbPRRET I3 Epdenth HRE I RRotPs 1 P01 900a
formed atjthersled Gas RIGHE 4 n@egubediied lelecarddes clGin ranteselectiealdnd t he
of o1 ect rirentegnaish dhepiRcBIotrs JoApIBTmecIA dBE SEYiTRe Bhpes”eS
vol (20° LU e H1E RIS, Lo skeatBow stuigy 1ITblbomedal 1y
el ectri cathespgimakd board 115. Consequently, various types of electrical 31g¥13?s
output by the peripheral devices and the source voltage are provided to
the devices to be measured 201 to electrically drive the devices to be
measured 201. In addition, the various types of electrical signals
output by the devices to be measured 201 travel through the bumps
115b and the electrodes 115c¢ formed at the printed board 115, are
taken into the circuit board 103 via the electrodes 103c and are further
sent out to the peripheral devices.

As explained above, the semiconductor device test apparatus €2
in the second embodiment achieves advantages similar to those
achieved by the semiconductor device test apparatus el in the first
embodiment.

In addition, the semiconductor device test apparatus e2 in the
second embodiment which is provided with the printed board 115 to
electrically connect the devices to be measured 201 and the circuit
board 103 achieves a reduction in cost relative to the semiconductor
device test apparatus el in the first embodiment provided with the film
105.

(Third Embodiment)



out put by the devices to be neasured 201 travel through the bunps 115b and
the el ectrodes 115c formed at the printed board 115, are takenilﬂ(ﬁ&ﬂhlmm
circuit board 103 via the el ectrodes 103c and are further sent out to the
peri pheral devices. As explained above, the sem conductor device test
apparatus e2 in the second enbodi nent achi eves advantages simlar to those
achi eved by the sem conductor device t-dt- apparatus el in the first

enbodi nent. In addition, the sem conductor device tes aﬁgar t us e.2di n the
second enbodi Menseuticenduster odeutae wiest + AEPRFRMtSd Soaly 1§ ¢ T

103 achi EveRodREREb E sPEMAC el din TRRE " duetire MaC I cldes 0 Tes

€0S ve t0 the sem cond_uctor devi ce test
appar at ughelcitdnit i dridr 503 etthe girirerid boavd ded, vitehpositidring pla®s. 1{7hi r d

Enbodi nent) z B ] AN 2004 -15 A sem copnduct or . devj test apparatu 3in
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pl at e 105’?8}?8{38&%&5 gg@%{ea%eéﬁ%éﬁ%&ﬁa(}ﬁtshgﬁgﬁf?gf m%rrbere 113 that constitute
the senijitosdutédinddd.oe test apparatus e2 in the second enbodi nent, as

illustrated in.FIG 6.. However, .in the seniconducto | S ar at us
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1, and “hol'ding plate 109 and the buffer nenber 113 are. ie{;éfgrated to
const i t utpesitieping@late 1072are WiegratedidetGanstaute R drshdnkt ekt L offithe
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107b at tdpeystitQse tal Sedoig] pindt @2207 constituting the first unit 121. The

devices to be When conducting a functional test on the devices to be measured
201, the devices to be measured 201 are each housed inside a device-
securing portion 121a which is created by a through hole 107b at the
positioning plate 107 constituting the first unit 121. The devices to be
measured 201 are pressed down by the second unit 122 to be
electrically connected with the printed board 115 constituting the first
unit 121. In addition, since the printed board 115 is already electrically
connected with the circuit board 103, electrical signals output by the
peripheral devices and the source voltage are provided to the devices to
be measured 201, and the electrical signals output by the devices to be
measured 201 are communicated to the peripheral devices.

As explained above, the semiconductor device test apparatus e3
in the third embodiment achieves advantages similar to those achieved
by the semiconductor device test apparatus e2 in the second
embodiment.

In addition, since the semiconductor device test apparatus e3 in
the third embodiment is constituted of the first unit 121 achieved by
integrating the circuit board 103, the printed board 115 and the
positioning plate 107 and the second unit 122 achieved by integrating
the holding plate 109 and the buffer members 113, it is not necessary
to assemble the circuit board 103, the printed board 115, the



measured 201 are pressed down by the second unit 122 to be electricilly
connected with the printed board 115 constituting the first wunit 12 ﬁ.ﬁMﬂmL
addition, since the printed board 115 is already electrically connected
with the circuit board 103, electrical signals output by the peripheral
devices and the source voltage are provided to the devices to be neasured
201, and the electrical signals outpurlﬁy the devices to be neasured 201

are communi cated to the peripheral devices. ex% giinﬁﬁ gbove, t.he

seni condpmsationing @atesi07apte sialding plafe 109 @riq dhenBYcheRE R HiSev es
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buf f er nenbe S not necessary to assenblé the circuit board 103,
the pri ntefficienmydislashiavied i fudenonabiestsoapdsa tredmichiprpinttieienst ehe
hol di ng p|l ate 109 and.the buffer nenbers 113 to test the devices to be
nmeasur ed 1te§F§il%8ﬁg'é‘a‘[?§ntly, functional tests can be conducted on the

devi ces to be 1§gasur 8 ditedt Mdtng: eherseegibenehiitor ldevice testaappdogiuesd when
conducting functional tests using IC sockets in _the prior art

Consequered iy theHihghéd erabgdbrest, prartedchonrd ddm enT4RIACEE Wal
tests and,a ' ' t : t Sk ' - le§ &0 be
not ed ¢ ndr® SEEOS dhoricd o 3B adthicddtu{RT dedite REW Bypidratis e B0
enbodi menthe file gihbodéchelard 115 nay be replaced by the film 105 provided

I n the sem conduct or device test apparatus el in the first enbodi nent.
(Fourth b‘m&fpg’oﬂl@&ﬁtl:onductor devi ce test apparatus e4 in the fourth

A semiconductor device test apparatus e4 in the fourth
embodiment of the present invention assumes a structure that includes
the circuit board 103, a fitm 106, a rubber sheet 131, the positioning
plate 107 and the holding plate 109 as illustrated in FIG. 7. Namely,
the semiconductor device test apparatus e4 in the fourth embodiment
assumes a structure achieved by replacing the film 105 in the
semiconductor device test apparatus el in the first embodiment with
the film 106 and by adding the rubber sheet 131.

The film 106 and the rubber sheet 131 are respectively provided
with reference holes 106a and 131a at the four corners and they are
secured onto the circuit board 103 together with the positioning plate
107 and the holding plate 109 by the pins 111.

It is to be noted that FIG. 7 shows a device to be measured 202.
Like the devices to be measured 201 described earlier, the devices to be
measured 202 are CSP devices, and in addition, they each constitute a
BGA (ball grid array). The positioning plate 107 is provided with a
plurality of through holes 107b constituting positioning portions to
enable positioning of the devices to be measured 202. The through
holes 107b are shaped to conform with the external shape of the

devices to be measured 202.



enbodi nent of the present invention assunes a structure that includ? &gﬁ
circuit board 103,"a film 106, a rubber sheet 131, the positioning Eﬂé 04
107 and the holding plate 109 as illustrated in FIG 7. Nanely, the

sem conductor device test apparatus e4 in the fourth enbodi mrent assunes a
structure achieved by replacing the filym 105 in the sem conductor device
test apparatus el in the first enbodiﬁé'f with the film 106 and by addi ng

t he rubber sheet 131. The film.106 angd. .t I r e -
respectively gﬁ&/l ge’& av\ﬁqpc?ré"l‘le?”eer%£H8H%§I€£2§ea%%%§éﬂ%§éfﬁ{rhge our
corners apgh tap ahEs eACFUNRE PRirehtdiAbeHieeht dodra pl@falitygef eviosst h t he
positioning ptate 107 and the holding plate_ 109 by the Pins 111. It is to

be not ed tohia¢ 1EE@suTed 26k Tstetbdtcdier sepecerduatgdomee 9SHAPRAAHSYi ces
to be nmeasured.201 describe | |.cas b 2 are
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array). Theagapéd i 202nare! ehehl@dsértedr ati dedhwotigha hqieudd7i yatofthehr ough
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devi ces (ROBHORERE MEE iBi’.aITﬂ@fte %ﬁgﬂgml‘?&l%é‘s‘el’@%ng% éhgﬁgﬁtg& Egr}%gnf orm
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-17 FIG ectional view IlTustrati ng the sem conduct or device test
appar at uberdden theh fdavitd toribpaneasuresnd02 andrthe hpldngiplateek09t1® be

Teasu 0 2020 LhSE 5 SRR AORNEL atlRll hestod ihabipuced o Lhe
202 are gagh jhas|dued dkvizeshrnaude hakasifdd 202t hevenipsanidondorgeqtlnt e 107
and are held against the rubber sheet 131 by the hql di te. 109. In
addi ti on Furthermareqgheenbbrs sheqirby} iedeldagagst éia%ﬁﬁg‘e%gé‘”ﬁ% tg‘&
The hol dilg Sra B B e i B, R e e
measur ed ZLdAnev ehe cimudt boardct®y. Furthernore, the rubber sheet 131 is
hel d agai nst tlt}gwf, i&lrg goor?ng\(i,twné r23.?:1:10ng the device to be measured 202, the
rubber sheet 131, the film 106 and the circuit board 103 are explained
in reference to FIG. 9 which is an enlargement of FIG. 8.

The device to be measured 202 which is a BGA as explained
earlier, is provided with the plurality of solder balls constituting
electrodes 202a.

At the circuit board 103, a plurality of electrodes 103¢ are formed
at positions that face opposite a plurality of electrodes 202a at the
device to be measured 202.

Electrodes 106b are formed at the surface of the film 106 located
toward the rubber sheet 131. At the surface of the film 106 located
toward the circuit board 103, electrodes 106c are formed at positions
facing opposite the plurality of electrodes 103c at the circuit board 103.

The electrodes 106b and the electrodes 106c formed at different
surfaces of the film 106 are electrically connected via through holes
106d.

The rubber sheet 131 is provided with anisotropic conductive

rubber portions 131b at positions facing opposite the electrodes 106b



pressure applied by the holding plate 109 and the film 106 is held against
the circuit board 103. Now, the connections anobng the device to bezmgﬁmqmmp
202, the rubber sheet 131, the film 106 and the circuit board 103
explalned in reference to FIG 9 which is an enlargenent of FIG 8. The
device to be neasured 202 which is a BGA as explained earlier, is provided
with the plurality of solder balls consfituting electrodes 202a. At the

circuit board 103, a pluraljty of el ect es 103c are f j tions
that facetogpodile 196 pacaHne ¢l %‘Ftrefjﬁﬁti@g%ébgﬁ ‘fﬁ‘mfeng[g r%éej\%l g"’tésnpoE ELe
measur ed . El ectrodes 106b are formed at the surface of the film 106

| ocat ed oward the rubber sheet 131. At the surface of the film 106
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202 V\hen vices to be neasured. 202,
various tmg@,@réﬁgdellﬁctmgal Signdl 9, othgpuelebyrautes p]ﬁiﬂfal atmvﬁ?l@égl'lw%‘f

shown) and the source voltage are |nput to, the ci rc b 3 t he
connect i o¥nRreGHEdalitho Fhes nAseEPPIC aﬁ?é’ld"l"ﬂ? cﬁjgﬁu \M%?Fﬁ(g)ﬁgl rcul

formed at rglﬂgd(&;gfiegﬁ ttgi%o%g%b@?’sﬁe& rl"@lchrléhﬁl@'(ﬂéé‘dir@des 108¢. and the

|IIustrate the el ectrodes 103c are electrlcallgy
connect ecbwirtps t le6hnicummedpat tondileni 166r ubbeadgiion orfdiel FIHSCEPRAGded i n

the rubber N ggttlvé 31‘1111:\)/1')& L Q)?'tl%lnesctlﬁolqjesaréogfeﬂgahg}econnected with the
electrodes 202a formed at the devices to be measured 202.
Consequently, various types of electrical signals output by the
peripheral devices and the source voltage are provided to the devices to
be measured 202 to electrically drive the devices to be measured 202.
The various types of electrical signals output by the devices to be
measured 202 travel through the anisotropic conductive rubber
portions 131b embedded in the rubber sheet 131 and the electrodes
106b and 106c formed at the film 106 to be taken into the circuit board
103 via the electrodes 103c¢ and are further sent out to the peripheral
devices.

When the semiconductor device test apparatus e4 in the fourth
embodiment structured as described above, which does not include any
contacts formed through machining as in the IC sockets 3 in the prior
art is adopted, a reduction in the pitch of the plurality of electrodes
202a formed at each device to be measured 202 can be supported, as in
the case of the semiconductor test apparatus el in the first
embodiment. For instance, even when the pitch of the electrodes 202a
is equal to or less than 0.5mm, functional tests can be conducted on

the devices to be measured 202.



bunps 106b formed at the film 106. In addition, the anisotropic conductive
rubber portions 131b are electrically connected with the electrode %ﬁﬁ%ﬂﬂ
formed at the devices to be neasured 202. Consequently, various tygg

el ectrical signals output by the peripheral devices and the source voltage
are provided to the devices to be neqagged 202 to electrically drive the
devi ces to be neasured 202. The vario types of el ectrical signals output

by the devices to be. nmeasured 202 travel throu

conducti ve rubBeRdOHEeR; FETICRPREPIqd |H"cteh gﬁggpéﬁge E’ﬁ ahd the
el ectrod d breidd ket Od e @oleridraitgn plateo 1e
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art is adaptgastire@duii2 orMmHus t hﬂepldx(plerm‘e tdiembmdahgt yCofsoekets r ttles
202a formed at each device to be neasured 202 canet?’?5 g_pBO{? ed dﬁérqén t he
case of telaniratedonkuadstitionst by psing tReofr¢s 9 Fyed h’f%“d For
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than 0.5 ucted on the devices to be
measur ed 202rge? VudAder26Ddevicesi w bddineasnred ([#D2 sanchaduenstedal B t est

apparatus e4 in the rth odi nent, whjch is_pr

posi t i oni HECHtaP @aﬁ‘b?lgg B—F‘é dtved irﬁ?ﬁ%éietvﬁ%espltgrlg ‘%g%m%‘gw 2LP% 0 be
measur ed N EMneeienal@bsti equire an | C socket to be pI’OVI ded for
each dew%gggtd(l) S%ésurgd 202. Thus, the expense of grow di.ng |.C sockets
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circuit baaicuioSpes bhefﬁn@tmaiwestslmn ®GAsosehnesastivee deyigeshéo be
measured 202. In the case of the semiconductor device test apparatus
e4 in the fourth embodiment, which is provided with the rubber sheet
131 that achieves elasticity and at the same time enables electrical
connection only in the thicknesswise direction, the electrodes 202a
formed at the devices to be measured 202 do not become deformed. The
anisotropic conductive rubber portions 131b provided at the rubber
sheet 131 come in contact with the ball-shaped electrodes 202a
provided at the devices to be measured 202 over a larger area due to
their elasticity. Thus, when the semiconductor device test apparatus ed
in the fourth embodiment is employed, the individual devices to be
measured 202 achieve reliable electrical connection with the peripheral
devices to enable functional tests to be performed with a higher degree
of accuracy.
(Fifth Embodiment)

FIG. 10 is a sectional view illustrating a semiconductor device

test apparatus e5 in the fifth embodiment of the present invention and
a plurality of devices to be measured 202 that are fitted at the
semicoriductor device test apparatus e5 for the purpose of various
types of functional tests. The semiconductor device test apparatus eSS



tested in a single functional test. It is to be noted that it is necessary
to take into consideration a possible deformation of the baII-sha%JA 004
el ectrodes when conducting various types of functional tests on B ;JU%PI
as the devices to be neasured 202. In the case of the sem conductor device
test apparatus e4 in the fourth enbodippent, which is provided with the

rubber sheet 131 that achieves el astid vy and at the sane tine enables

el ectrical connection only in the thicknessw se, directi %0 t he. el.ect rodes
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functional tests. The sem conducCtor device test apparatﬁé e5 ir@yZ 8 JAN
2084 - 20distaitutact tenthalindimiduabpieviees tpube Umeapren 282eYFVean6y
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The devi eartol b6 withsthepradury apgdivd bystre boldingapidteol@f amdthe107b at
ol dl ng. PRiTiEcoBard 1 Lo Brihaeserre et 18 L ovi ded between
each device t qyig, FRALRE A LA thel déAe Rbabe measured 202, the
rubber sheet 131, the printed board 116 and the circuit board 103 are
explained in reference to FIG. 11 which is an enlargement of FIG. 10.
Electrodes 116b are formed at the surface of the printed board
116 located toward the rubber sheet 131. At the surface of the printed
board 116 located toward the circuit board 103, electrodes 116¢ are
formed at positions facing opposite the plurality of electrodes 103c at
the circuit board 103. The electrodes 116b and the electrodes 116c¢
formed at different surfaces of the printed board 116 are electrically
connected via through holes 116d.
The rubber sheet 131 is provided with anisotropic conductive
rubber portions 131b at positions facing opposite the electrodes 116b
at the printed board 116 and the electrodes 202a at the device to be
measured 202.
When conducting a functional test on the devices to be measured
202, various types of electrical signals output by peripheral devices (not
shown) and the source voltage are input to the circuit board 103 via the
connection terminals 103a and 103b, travel through the wiring circuit
formed at the circuit board 103 and reach the electrodes 103c. As
illustrated in FIGS. 10 and 11, the electrodes 103c are electrically



109 to ensure that the pressure fromthe holding plate 109 is di stribhme?ﬂ
to the individual devices to be neasured 202 evenly and correctly. Z8 04
Furthernore, the rubber sheet 131 is held against the printed board 116
with the pressure applied by the holding plate 109 and the printed board
116 is held against the circuit board 103. Now, the connections anong the
device to be measured 202, the rubber2dheet 131, the printed board 116 and
the circuit board 103 are explained in reference to FIG 11 whi g | s an
enl ar geneohnettad GwitlD. ti e arisotEepicl 6¢0md BCHYE nE ) DACT ﬂl?f&ﬂqsacﬁ 8P the
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the peripheral devices.

As explained above, the semiconductor device test apparatus ed
in the fifth embodiment achieves advantages similar to those achieved
by the semiconductor device test apparatus e4 in the fourth
embodiment.

In addition, with the semiconductor device test apparatus eS in
the fifth embodiment which is provided with the printed board 116 to
achieve electrical connection between the devices to be measured 202
and the circuit board 103, a reduction in the production cost is
achieved compared to the semiconductor device test apparatus e4 in
the fourth embodiment provided with the film 106.

(Sixth Embodiment} )

A semiconductor device test apparatus e6 in the sixth
embodiment of the present invention assumes a structure that includes
the circuit board 103, the printed board 116, the rubber sheet 131, the
positioning plate 107, the holding plate 109 and the buffer members
113 that constitute the semiconductor device test apparatus e in the
fifth embodiment, as illustrated in FIG. 12.



Consequently, various types of electrical signals output by the peripheral
devi ces and the source voltage are provided to the devices to be nﬁgzmﬂqﬁg
202 to electrically drive the devices to be neasured 202. |In additiom 't
various types of electrical signals output by the devices to be neasured
202 travel through the anisotropic conductive rubber portions 131b
enmbedded in the rubber sheet 131 and tHé-el ectrodes 116b and 116c for ned
at the printed board 116 to be taken into the circuit board 103 via the

el ectrodes 103towavermrin fthet semicanduetigr devicehtesieRPpAEIMS gbyvitdhe As
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circuit boar a feductPon in the production cost I's “achieved conpared
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provided with the film106.- (Sixth I ment) A senm.condugt or devi ce test
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connected with the printed board 116 and the printed board 116 1is

already electrically connected with the circuit board 103, consequently,
the electrical signals oﬁtput by the peripheral devices and the source
voltage are provided to the devices to be measured 202, and the
electrical signals output by the devices to be measured 202 are
communicated to the peripheral devices.

As explained above, the semiconductor device test apparatus e6
in the sixth embodiment achieves advantages similar to those achieved
by the semiconductor device test apparatils €5 in the fifth embodiment.

In addition, since the semiconductor device test apparatus e6 in
the sixth embodiment is constituted of the first unit 141 achieved by
integrating the circuit board 103, the printed board 116, the rubber
sheet 131 and the positioning plate 107 and the second unit 142
achieved by integrating the holding plate 109 and the buffer members
113, it is not necessary to assemble the circuit board 103, the printed
board 116, the rubber sheet 131, the positioning plate 107, the holding
plate 109 and the buffer members 113 to test the devices to be
measured 202 and consequently, functional tests can be conducted on
the devices to be measured 202 by taking a procedure similar to that

adopted when conducting functional tests using IC sockets in the prior



menbers 113 are integrated to constitute a second unit 142. \Wen conducti ng
a functional test on the devices to be neasured 202, the devices to be
measured 202 are each housed inside a device- securing portion 141a2¢hjaqos
is created by a through hole 107b at the positioning plate 107
constituting the first unit 141. The devices to be neasured 202 are
pressed down by the second unit 142 to 23 electrically connected with the
rubber sheet 131 constituting the first wunit 141. In addition, since the
rubber shegtCdldieiysentiyeadyigezcdegreal dfyeffictamepcisdchiaviedt inefimdtidral boar d
116 and the printed board 116 is already electrically, connected with the
circuit beHSANGR redASEETSR HE CO?’%J@F%Hﬁtﬁéaa §Ref-s out put by the
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t he test anidscag¢plievidvarious types of electrical signals and a source voltage.
The circuit board 303 may be constituted of, for instance, a multilayer
substrate.

The film 3095, the positioning plate 307 and the holding plate 309
are respectively provided with reference holes 305a, 307a and 309a at
the four corners, and are secured onto the circuit board 303 with pins
311.

The positioning plate 307 is provided with a through hole 307b
constituting a positioning member to enable positioning of a wafer to be
measured 401. The through hole 307b is formed in a shape that
conforms with the external shape of the wafer to be measured 401.

A plurality of ventilating through holes 309b are formed at the
holding plate 309. This makes it possible to expose the wafer to be
measured 401 to the air that circulates through convection when, for
instance, a burn-in is implemented on the wafer to be measured 401. It
is to be noted that for applications other than burn-in, the ventilating
through holes 309b may be omitted.

Now, the wafer to be measured 401, which is to undergo various

types of functional tests conducted by using the semiconductor device



It is to be noted that in the sem conductor device test apparatus €6 in
the sixth enbodi nent, the printed board 116 nay be replaced by the mlm 004
106 provided in the sem conductor device test apparatus e4 in the f : !
enbodi ment. (Seventh Enbodinent) As illustrated in FIG 13, a sem conductor
device test apparatus e7 in the seventh enbodi nent of the present

i nvention assunes a structure that in@4udes a circuit board 303, a film
305, a positioning plate 307 and a holding plate 309. The circuit board
303 is caogsecimrhrhtupas’ phehel seleyithesmbuatimesttolsngxplained incrsfeeerticen
termnals 303a and 303b to enable input and output of various types of
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of various types of functional tests. A buffer member 313 is provided at

the holding plate 309 at a position that faces opposite the wafer to be
measured 401. In addition, it is desirable to pre-assemble the circuit
board 303, the film 305 and the positioning plate 307 to achieve an
integrated assembly, as illustrated in FIG. 16.

Then, the wafer to be measured 401 is mounted at the
semiconductor device test apparatus e7 in the seventh embodiment as
Mlustrated in FIG. 17. The wafer to be measured 401 is inserted at the
through hole 307b at the positioning plate 307 and is pressed agamst
the film 305 by the holding plate 309. The pressure from the holding
plate 309 is distributed evenly and correctly to the wafer to be
measured 401 by the buffer member 313 provided at the holding plate
309. In addition, the film 305 is held onto the circuit board 303 by the
pressure from the holding plate 309.

Now, the connections among the wafer to be measured 401, the
film 305 and the circuit board 303 are explained in reference to FIG. 18
which is-an enlargement of FIG. 17.

At the circuit board 303, a plurality of electrodes 303c are formed
at positions that face opposite the plurality of electrodes 411b at the

wafer to be measured 401.



test apparatus e7 in the seventh enbodinent is explained in reference to
FIG 14. The wafer to be neasured 401 is resin-coated and is ultimatdl JAN 2004
divided into a plurality of CSP devices 411. FIG 15 is a sectional view

of a CSP device 411 along line A-A" in FIG 14. A plurality of electrodes
411 b are provided at the surface of a device body 411 a. The el ectrodes

41 |b are land type (LGA) el ectrodes widdr flat surfaces. FIG 16 is a
sectional view illustrating the sem conductor device test rgg aratus e7 in

t he seventh enBughperiO3ndanchéommedrat shpesurfaasueietheoiim i laxcatsd bef or e
the wafer, to neasured. 401 i s  nount at_the _seni copd or device test
oearar oot AE AR B ifeadTia 8017 ar BE TGRS AL TaRe, dAEFASTe,

buf f er ”W{)hﬁ%@it&sofml@&ir@ﬁés&tl 1bhe el dafer & BeemddBuabd u@PSThégn t hat

faces opposite the wafer to be neasured 401. In addition, it is desirable
to pre- asermnse308b, whiah arepsaminads capedle iafnsaoBlyARY S cgoveitagmi ng

pl ate 307 . i LN S I Ustk inF 16.
Then. ¢ net@ABPUEYE. bl ER G ERAER Y f e S, e e ce
test appafoaines BY al serhhepheyioil leipwotirmnth atectidlytist plattate. i Théy ayd 7. The
wafer to be nmeasured, 4Q1 is inserted at the _through hole 307b at fhe

posi t i oni Py CPRAHENES, OhnleTi 151 HRBES cBORBET ¥Th AYTRSRS PECeFREchB! di ng

pl ate 30 pr, e h | : te; HS Gk Siyd b venly
and corrgact@ﬁ%orﬁﬁgﬂ%f%%gto e %gﬁgﬂﬁl g?/&?ﬁg b‘gﬁ‘fie}?é rrg)trﬁgpg?,m
provi ded toj¢dteons miaydpepfoateed B0Gougn eschirtg.on, the film 305 is held onto
the circuit b d,.303 by the ssure fromthe hal din e 309. w, the
connect | ons angistiesiraRs! SR REE dorbfan the Rurish fr b dlmadi
circuit heeateddwarg iPlcaidifitl dourdeBerenaepbsitidi(s fé&'n%"’@?@hsit%'ﬂib
enlargement of FIG 17. At the circuit board 303, a plurality of el ectrodes

303c are Plyrality oftelpelspaesniOdaat e sirgppbborsd 1 Ha3 pTheabnipe30Sb
el ectrodeg, 410 dbctrBResSISE 6:InPE JEAFH Mt A fadeDof the 410 305 are

electrically connected via through holes 305d.

When conducting a functional test on the wafer to be measured

401, various types of electrical signals output by penipheral devices (not
shown) and the source voltage are input to the circuit board 303 via the
connection terminals 303a and 303b, travel through the wiring circuit
formed at the circuit board 303 and reach the electrodes 303c. As
ustrated in FIGS. 17 and 18, the electrodes 303c are electrically
connected with the electrodes 411b formed at the wafer to be measured
401 via the electrodes 305¢ and the bumps 305b formed at the film
305. Consequently, various types of electrical signals output by the
peripheral devices and the source voltage are provided to the wafer to
be measured 401 to electrically drive the wafer to be measured 401. In
addition, the various types of electrical signals output by the wafer to
be measured 401 travel through the bumps 305b and the electrodes
305¢ formed at the film 305, are taken into the circuit board 303 via
the electrodes 303c and are further sent out to the peripheral devices.
When the semiconductor device test apparatus e7 in the seventh
embodiment structured as described above, which does not include any

contacts formed through machining as in the IC sockets 3 in the prior



-25 Bunps 305b are fornmed at the surface of the film 305 | ocated toward

the wafer to be neasured 401, at positions that face opposite the 7§ JAN 2004
plurality of electrodes 41 |b at the wafer to be neasured 401. These bunps
305b, which are term nals capabl e of supplying source voltage and

I nputting / outputting various types of electrical signals, are each

formed in a sem -spherical shape throughbelectrolytic plating. They may be
constituted of, for instance, copper, with their surfaces processed in a
gol d pl at angis reekiptedt, .a Aetlerctzn wel the iprirstlewd thfe pheradinypsf electopdesi ons

may be for hro hech n El ect r odes n 305 are for t _the
su?/f ace o?ﬁﬁ ' I %’ieé B a g@?} (3" Q@gr‘?&ﬁ 8Eitions
facing Opﬁ%“thh%et @%en%ﬂéﬁ'ﬂ{é’ Pcf:heéieﬂ{é @fl:f‘c‘?cr§@§§461tlbt feeghaCth brheagsd 303.

The bunps 305b and t he el ectrodes 305c forned at different surfaces of the
film 305 than ©@|5pm; éancyonahrtsgt%ocan da monictedl e gosdavalgietio b

conduct i n%a fun§t+82 test on the wafer to be neasured 401, various

t ypes of ignals output by peripheral devices (not shown) and

the source vol hagedditr, e degnichedeidierideioartdsBppdratubee7 dandeet i on
term nals 303a_and 303b, travel through the wri ng circuit, forned at t he

circuit beeventhozmbedraenh emablesckarionss tapst of ARinGtionak t&¥ied P n bE| Gs.
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source vof Fh}ig?‘ tg‘et?%stvﬁgfflgl ?BIE e nmeasured 401 to

electrically thYﬂléﬂﬁoi‘@fB ﬁ&:ﬁ?tﬁ'@%%rﬂﬁietokrﬂeﬁéé“tbsp'&p atysri ous
t pu

types of electrical signals o the wafer to be neasured 401 travel
t hrough t&¢é iputpe seyspthmmbedimenst méb srspB@r&sOrm caatedeCHH 8V8d5, are

ke L Bt K 7 it Bk 18, BRSPS AR, e U

appar at usbedomesthessibleetd bon€uieotiarehttesty Ydiwrrednas descrl bed above,

whi ch does not tI Tgl tuod eanﬁ/oted that while the film 305 is provided in the
semiconductor device test apparatus €7 in the seventh embodiment, a
printed board may be utilized instead.
(Eighth Embodiment)

A semiconductor device test apparatus e8 in the eighth
embodiment of the present invention assumes a structure that includes
the circuit board 303, a film 306, a rubber sheet 331, the positioning
plate 307 and the holding plate 309 as illustrated in FIG. 19. In other
words, the semiconductor device test apparatus e¢8 in the eighth
embodiment assumes a structure achieved by replacing the film 305 1n
the semiconductor device test apparatus e7 in the seventh embodiment
with the film 306 and adding the rubber sheet 331.

The film 306 and the rubber sheet 331 are respectively provided
with reference holes 306a and 331a at the four corners and they are
secured onto the circuit board 303 together with the positioning plate
307 and the holding plate 309 by the pins 311.

The positioning plate 307 is provided with a through hole 307b

constituting a positioning member to enable positioning of a wafer to be



contacts forned through machining as in the 1 C sockets 3 in the prioggqﬁpzmg
JAN 2004 -26 art is adopted, a reduction in the pitch of the plurality o

el ectrodes 41 |Ib forned at the wafer to be measured 401 can be supported.
For instance, even when the pitch of the electrodes 41 Ib is equal to or

|l ess than 0.5nmm functional tests can be conducted on the wafer to be
measured 401. In addition, the sem cond@gtor device test apparatus e7 in

the seventh enbodi nent enabl es various types of functional tests to be
conduct ednegasurediaf@2. Theelthwbtighuthodé v307bg i$ hformeddrin i ostedppgsthatThus,
the necessity for providing | C sockets for individual chips is__elimnated
to elimn&P qrﬁase'@é]il %ﬁe gxterpakehape of thegcWanTeto By measurgsl fRe.

sem conduct of deky Cehd SplrepRBAAMSasifred BRI Bo UHROMIPVLioHR! ¢

supports resin-coat ed CSP |leve ers, at & test noni t or min
appar at ustypes bé fpnictional ttests cohdoates hpossihg ahteosemickeedubtdrcetiest s /

bumins. Jt . is to he noted that. ile the.film.305 is. provided in the
com condutts arRerahy e 5 it tighh S bpimenTs exmisidtE b v pleseRics To
printed bpard2may be utilized instead. (Ei ghth Enbodi nent) A sem conductor

device test apparatus e8 in the eighth enbodinent of the present invention
assumes a st rudhgr wafpnaitoj hel measure 02| iscuésinboeated3@Rd as fultimavdy a
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appar at ustedei metdsared o0 h in etfeopt ol s agABBEEM@NS! FUG! Brleifg Herxrmdly
replacing the fil 5.in the sem conductor device test apparatus e7 in
t he s_evenY’i‘?“ér?gloﬁinq:rg%t dewqeh4t1|2eaigr|1gnlg% %‘n@’aﬁ'ﬂim@tﬂ@- I _Hﬁéllfa-ﬂﬁ_éétf 331.
fof er ence KoL ok S0aa 2and 010 e, o 8 St BaEF o UEWebouy ePr2atthl ) oneo
t he circutlecboutas 302ht epethadl-tywe leledteodesi andnting GERBtdevices 412 are
formed as BGAs. _
FIG. 22 is a sectional view illustrating the semiconductor device
test apparatus e8 in the eighth embodiment and the wafer to be
_ measured 402 immediately before the wafer to be measured 402 is
mounted at the semiconductor device test apparatus e8 for the purpose
of various types of functional tests. A buffer member 313 is provided at
the holding plate 309 at a position that faces opposite the wafer to be
measured 402. In addition, it 1s desirable to pre-assemble the circuit
board 303, the film 306, the rubber sheet 331 and the positioning plate
307 to achieve an integrated assembly, as illustrated in FIG. 22.

Then, the wafer to be measured 402 is fitted at the
semiconductor device test apparatus €8 in the eighth embodiment as
illustrated in FIG. 23. The wafer to be measured 402 is inserted at the
through hole 307b at the positioning plate 307 and is held against the
rubber sheet 331 by the holding plate 309. The pressure from the
holding plate 309 is distributed evenly and correctly to the wafer to be
measured 402 by the buffer member 313 provided at the holding plate
309. Furthermore, the rubber sheet 331 is held against the film 306
with the pressure applied by the holding plate 309 and the film 306 is
held against the circuit board 303.



307 and the holding plate 309 by the pins 311. The positioning plate 307 is
provided with a through hole 307b constituting a positioning nenber%ggANQML
enabl e positioning of a wafer to be 2 B JAN 2004 -27 nmeasured 402. The

t hrough hole 307b is formed in a shape that conforns with the external
shape of the wafer to be neasured 402. Now, the wafer to be neasured 402,
which is to undergo various types of f&#hctional tests conducted by using

t he sem conductor device test apparatus, e8 ip the_ eighth enmhogdjpent is
expl ai ned in r &Y .eHe Ctoélanlt‘@inSQQm%%fﬂﬁpqrot%@emgaogbggtﬁe
resi n-coa i i ' ié}g&i hpt Bl i odreCelpreneges
412, as iiﬁgﬂﬁgpggggt?félt’@e\?va erz%go eﬂ]ngacg{i(?:élg %éihi %Mg’he pr evi ous
enbodi menin réfefen?d toFI1&G. 24 whichl is an enlafgean €SPofl&VGc@3412 al ong |i ne

B-B in FIG 2 A plurali of electr 1 are i ded at, t.he
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ustrating

sectional view’i e sem conductor device test apparatus e8 in
t he ei ght bleethmdsddband the wafer to be neasured 402 i medi ately before

the wafer to b asured. 402 | unted at the ] ' t est
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buf fer meabesodidriss thapMheedoppositbea hohdaligy ppfaetectboded 4l Posit ithe t hat
faces opposite the wafer to be mneasured 402. In addition, it is desirable

to pre-aswader to bigemeastigrd 4Gbard 303, the film 306, the rubber sheet 331
and the positi %E#%Qo@%@t%%b:’%?afgr&m%?gﬁﬁ’ SharA&IbALRE MRS B0Y Yocated

illustrated in r to be neasured 402 is fitted at the
sem condutdwardettiec eubést sippar 380s ABthe shefasegof thenfbui 806t legated
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rubber  shegtind3dppysitd eh8P1drastPbabR cBRlesTBO3RASELY eirtudnbbaed 303.
The electrodes 306b and the electrodes 306c formed at different
surfaces of the film 306 are electrically connected via through holes
306d.

The rubber sheet 331 is provided with anisotropic conductive
rubber portions 331b at positions facing opposite the electrodes 306b
at the film 306 and the electrodes 412b at the wafer to be measured
402.

When conducting a functional test on the wafer to be measured
402, various types of electrical signals output by peripheral devices (not
shown) and the source voltage are input to the circuit board 303 via the
connection terminals 303a and 303D, travel through the wiring circuit
formed at the circuit board 303 and reach the electrodes 303c. As
illustrated in FIGS. 23 and 24, the electrodes 303c are electrically
connected with the anisotropic conductive rubber portions 331b
embedded in the rubber sheet 331 via the electrodes 306c and the
electrodes 306b formed at the film 306. In addition, the anisotropic
conductive rubber portions 331b are electrically connected with the
electrodes 412b formed at the wafer to be measured 402. Consequently,
various types of electrical signals output by the peripheral devices and



hol ding plate 309 is distributed evenly and correctly to the wafer to be
measured 402 by the buffer nmenber 313 provided at the holding plate 780N 2
Furthernore, the rubber sheet 331 is held against the film306 wth the
pressure applied by the holding plate 309 and the film306 is held against
the circuit board 303. 2 s JAN 2004 -28- Now, the connections anong the
wafer to be nmeasured 402, the rubber sh2®t 331, the film306 and the
circuit board 303 are explained in reference to FIG 24 which is an

enl ar genethie c'sbuEbéi vcﬂBagéI' fmfev\pfmidtd be thieasuafer t640Pe mivasuresl 40BGRo as

expl ai ned ear ISpOVI d with a plural f,solder, balls
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el ectrodes to“be neasured 402. El ectrodes 306b are
f or med atﬂtbag&nthiacmne@tnomc fcnm\LmBJd vehbed pqmm:ISdSBii@ emipsideghaet 331.

At th f of. the f 306I boar,d 303
O oty oadnesgabBar shest, SRR e rotiRE b nd dde! fomRBiaee .
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el ectrodes 306c fornmed at different surfaces of the film 306 are
el ectri cang agerfnethensenuouhioilye peripberdodryricade rubber sheet 331 is

provi ded with it L@NS
Prci ng opposi t &1 RaPLRBeh SRR hls Senit RRlhe A HEBR®, st byiaans 4602
412b at tipe Mofefeelgtmhbeembaﬁumeﬁt HihieWhenadoadtagdsngsianflancto onhbse est on
the wafer to be asured é) various types of el ectrjécal aﬁj@gnal S qut put
by peri phRshiEvady PEesepaeAndusiinfexie ot SRRaatys| ¢ SAYER Y o t he
circuit b lbq,d%n\fl a the connection termnals 303a and 303b, travel

through the wring circuit forned at the circuit board 303 and reach the
el ectrodes 303k.isA be noted that it is necessary to take into consideration a

possible deformation of the ball-shaped electrodes when conducting
various types of functional tests on BGAs such as the wafer to be
measured 402. In the case of the semiconductor device test apparatus
e8 in the eighth embodiment, which is provided with the rubber sheet
331 that achieves elasticity and at the same time enables electrical
connection only in the thicknesswise direction, the electrodes 412b
formed at the wafer to be measured 402 do not become deformed. The
anisotropic conductive rubber portions 331b provided at the rubber
sheet 331 come in contact with the ball-shaped electrodes 412b
provided at the wafer to be measured 402 over a larger area due to their
elasticity. Thus, when the semiconductor device test apparatus e8 in
the eighth embodiment is employed, the wafer to be measured 402
achieve reliable electrical connection with the peripheral devices to
enable functional tests to be performed at a higher degree of accuracy.

It is to be noted that while the film 306 is provided at the
semiconductor device test apparatus e8 in the eighth embodiment, a
printed board may be utilized, instead.
{(Ninth Embodiment)

A semiconductor device test apparatus €9 in the ninth

embodiment of the present invention adopts a structure that includes a



illustrated in FIGS. 23 and 24, the el ectrodes 303c are electricallynggszg
connected with the ani sotropic conductive rubber portions 331b enbedded in
t he rubber sheet 331 via the el ectrodes 306c and the electrodes 306b
formed at the film306. In addition, the anisotropic conductive rubber
portions 331b are electrically connected wwth the electrodes 412b forned

at the wafer to be neasured 402. Conseqiently, various types of electrical
signals output by the peripheral devices and 2 B JAN 2004 -29 the source

vol t age aieyit doatedS03, tpwbhesf 81 1t @ iprobeasheadS202and ashudrhar sheée¢ty drive

the wafer_to be neasured.4Q2. The various types of electrical signals
out put bPQ%@%\&?&U?B‘?Cﬁéﬂ%ﬁ%ﬁd 402 travel through the anisotropic
conduct i ve rubltel ganlioBpard osmheddathddieal i petabRerahaRlictdl wad the
el ectrodes 306b and 306c fornmed at the film 306 to be taken into the
circuit Isteven303 allow tihpus| and redgnt30Bvarians gmes of rheetringdisignals o t he

peri pheral devi ces. A(i ex%)l ai ned above, the sem conductor device test
appar at u a IRV UL h enbodi nent achi eves advantages similar to those

achi eved by seri<gnduetos HaueCeon sotutdnaf ahtigseech iof béwliaveropper.
enbodinment. It is'to be noted that_it is necessary to take into
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conduct er portionhs 331b provided at the rubber sheet 331 come in
cont act wherptdtesball- shaped el ectrodes 412b provided at the wafer to be

reasured 407 OHELcighfl Rl AP AHAE OhiSiturcl BPRlbiler dhE by the
a heat resistant property or a membrane sheet formed from glass fiber
/ polyimide. In addition, the probes 511 are embedded in the probe
sheet 521, and are each provided with notches 511b as illustrated in
FIG. 26 to ensure that they do not slip out of the probe sheet 521.

The rubber sheet 531 is provided with anisotropic conductive
rubber portions 531la to electrically connect a plurality of electrodes
503a formed at the circuit board 503 and the contact portions 511a at
the plurality of probes 511.

Now, a wafer to be measured upon which various types of
functional tests may be conducted employing the semiconductor device
test apparatus €9 in the ninth embodiment is explained. As an example
to facilitate the explanation, an IC chip 601 formed in one partitioned
area of the wafer to be measured is illustrated in FIG. 27. The IC chip
601 is provided with a plurality of pads 60la. Normally, the pads 601a
will be constituted of aluminum. In addition, the entire area of the IC
chip 601 where the pads 601a are not present (in particular, the area
where the circuit is formed) is protected from the outside atmosphere
by a resist film 601b.



t he ei ghth enbodi nent is enployed, the wafer to be neasured 402 achieve
reliable el ectrical connection with the peripheral devices to enabl8 JAN 2004
functional tests to be performed at a hi gher degree of accuracy. It is to
be noted that while the film306 is provided at the sem conductor device
test apparatus e8 in the eighth enbodinent, a printed board nmay be
utilized, instead. (N nth Enbodi nent) A3keni conductor device test apparatus
€9 in the ninth enbodi nent of the present invention adopts a structure
that includes aWhBeB doaM20GWg-B01imis cypes bbdndcEodal gestreonsite IG ginipbe

heet 521_and bber sheet || ustrated FIG5Th t
board 503600 EHHIERVAITS SEarepRoneorgs T P diumed i b hou

and out puppfiodRhéRtStHe pedividusl pebbesal ﬁla&ea;mceanﬂl %oﬁ@é’étcﬁnﬂ?'thége
The probes 511 are constituted of tungsten or beryllium copper.
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pl ating tpad PO prbbed Gl I Betdmet @dciricdlBy torheswit.ed on the contact
portions 51 la only, and may be inpl enmented over the entire surfaces of

the probes 511Whpd ¢rnductnget Ictippalpiestopittheuiedclao £Gubperiovgeet
P?\lglePg i §§| r%&?éé%%régosgéﬁlggéﬁtt e p%b%ﬁ%%}%%r%&%gn& fﬂﬁ%ﬂr obe
sheet 521;analndh@r soeach polmpeedrev inputottohdse Sditbuits bddrdstS0R edravel FI G
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board 503 and the contact portions 51 |a at {) urality of probes 511.
electrically connected with the probes 51 via the anisotropic
conductive rubber portions 531a provided at the rubber sheet 531, as
illustrated in FIG. 25. Consequently, the various types of electrical
signals output by the peripheral devices and the source voltage are
provided to the IC chip 601 via the probes 511 to electrically drive the
IC chip 601. In addition, various types of electrical signals output by
" the IC chip 601 travel through the probes 511 and the anisotropic
conductive rubber portions 531a provided at the rubber sheet 531 to be
taken into the circuit board 503 via the electrodes 503a and they are
then sent out to the peripheral devices.
In addition, even if slight level differences are forrned at the
individual pads due to, for instance, the laminated structure assumed
by the IC chip 601, these stages are absorbed by the rubber sheet 531
and the probe sheet 521 so that the individual probes 511 come into
contact with the pads 60la formed at the IC chip 601 with a high
degree of reliability. Furthermore, some margin is obtained in regard to
the accuracy of the front end alignment for the individual probes S11
when manufacturing the semiconductor device test apparatus €9 in the
ninth embodiment.
As explained above, in the semiconductor device test apparatus
€9 in the ninth embodiment provided with the probes 511, which are



Now, a wafer to be neasured upon which various types of functional ;gsjﬁ
may be conducted enpl oying the seniconductor device test apparatus AN 2004
the ninth enbodi ment is explained. As an exanple to facilitate the

expl anation, an I1C chip 601 fornmed in one partitioned area of the wafer to
be nmeasured is illustrated in FIG 27. The IC chip 601 is provided with a
plurality of pads 60la. Normally, the p®ds 60la will be constituted of
aluminum In addition, the entire area of the IC _chip 601 where the pads
601a ar e coaistitnésér! (Umgstant pr diexylliumme cappar amk s et PRcedr ¥Licontack or ned)
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the individual probes 511 are placed in contact with the
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peri pheral devices (not shown and the source voltage are input to.the
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probe sheet 521 through an automated process to achieve a low
production cost for mass production.

Moreover, the semiconductor device test apparatus €9 in the
ninth embodiment may be combined with a wafer-level test / burn-in
apparatus. This will make it possible to reduce the level of investment
in the tester employed in tests on finished semiconductor device
products, which ultimately leads to reductions in the test cost and the
device cost.

While the invention has been particularly shown and described
with respect to preferred embodiments thereof by referring to the
attached drawings, the present invention is not limited to these
examples and it will be understood by those skilled in the art that
various changes in form and detail may be made therein without
departing from the spirit, scope and teaching of the invention.

As has been explained, according to the present invention, tests
on semiconductor devices having electrodes provided at a fine pitch can
be conducted with ease and at low cost. In addition, the durability of
the semiconductor device test apparatus against repeated tests can be

improved. Furthermore, since batch-testing of a great number of



then sent out to the peripheral devices. In addition, even if slight |evel
differences are formed at the individual pads due to, for instance, ZhQANZML
| am nat ed structure assuned by the IC chip 601, these stages are absorbed
by the rubber sheet 531 and the probe sheet 521 so that the individual
probes 511 conme into contact with the pads 60la fornmed at the IC chip 601
with a high degree of reliability. Fw3hernore, sone margin is obtained in
regard to the accuracy of the front end alignnent for the individual
probes S5ldemiteriudonf alkviddsngist henatsiedc ohdgle¢ror effieveroey t o5t tegipeg aius €9
in the ninth enbodi nent. As expl ained above, in the sem conductor device

t est appamﬁvGEe €9 in the ninth enbodi nent provided with the probes 511,
which are 2 8 JAN @ﬂﬁ%} t n URbcopper and
are placed in cont acﬁfl W f5ck otlgjhie'gtg etggstglé%eg{,{ ?ﬁrj abi %tlh%% agai nst
contact i6662hi died tdmt Masrch:oﬂrﬁar a19|99 t mdadingf spepnﬁ@l@émardt aBnpn t he
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functiongl éﬁ;ﬁ conducted during the sem conductor device developnent
st age. Furt t he sem conduct or device test apparatus e9, which
assunes a structure in which the front ends of the probes 511 are placed
in contact wwth the object of testing in a perpendicular attitude, is
capabl e of supporting a finer pitch of the pads at the object of testing
(eg. an electrode pitch of 0.5mmor snmaller). In addition, it is possible
to place the probes 511 in contact with all the pads fornmed at the object
of testing sinultaneously. Al so, the probes 511 nay be enbedded in the
probe sheet 521 through an autonated process to achieve a | ow production
cost for mass production. Mreover, the sem conductor device test apparatus
€9 in the ninth enbodi nent nmay be conbined with a wafer-level test /
burn-in apparatus. This will make it possible to reduce the |evel of

i nvest ment



in the tester enployed in tests on finished sem conductor device products,
which ultimately leads to reductions in the test cost and the devicgﬂg R 2004
Wil e the invention has been particularly shown and described wth 8

to preferred enbodi ments thereof by referring to the attached draw ngs,
the present invention is not linmted td these exanples and it will be
understood by those skilled in the art that various changes in form and

det ai | rein wthout departing fromthe spirit, scope and
t eachi n hﬁltﬁécfﬂ%q?f Bon. As has been expl ained, according to the present

inventlon tests on sem conductor devices having el ectrodes provided at a
fine pitch can be conducted with ease and at |low cost. In addition, the

durability of Atdyaph ﬁg‘&@Mﬁenﬁ@MhMt@ﬁ&v@@@@f@pﬂa@lamﬁbydmat ed
tests can be inprove Furthernore, since batch-testing of a great nunber

of 2 8 JANsPfleast dnsasinicomiinctarrdestie provided veitinbipdurality gﬁéﬂd@o ¢scthency in
testing is achieved. The entire disclosure of Japanese Patent Application
No. 11- e@Bpling desydce¢omprsingl2, 1999 i ncl udi ng specification, clainms,
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circuit bgafd provided with a plurality of electrodes that are in

one-to-one correspondence to individual electrodes of the one

seni condus tonnebtionqdatertceing & disst:side faommd omcyit hoardrand ssecentiside  si de

facing said circuit _board and a seco ?
opposite said first side, and having a p urality 'of conductive portions to electrically
connect on a one-to-one basis the electrodes of the one semiconductor device
under test at the second side and the electrodes of said circuit board at the first
side; and
an elastic sheet sandwiched between the one semiconductor device under test and
the connection plate, so as to be connected with both the one semiconductor
device under test and the connection plate and carrying a pressure applied from the
one semiconductor device under test onto the circuit board through the connection
plate, said elastic sheet having linearly extending conductive elastic bodies,
respective ones of the conductive elastic bodies being collinear with and
electrically connecting respective opposing ones of the conductive portions of the
connective plate and electrodes of the semiconductor device under test so that the

conductive portions of the connection plate are electrically connected with the

electrodes of the semiconductor device under test on a one-to-one basis.

2. A semiconductor device test apparatus according to claim 1,
wherein:
said conductive portions are formed at through holes provided at

said connecuon plate.

3. A semiconductor device test apparatus according to claim 1,

wherein:



opposite said first side, and having a plurality of conductive portions to
electrically connect on a one-to-one basis the el ectrodes of the OnQH.QFZMG
sem conductor device wunder test at the second side and the el ectrodes

said circuit board at the first side; and an el astic sheet sandw ched

bet ween the one sem conduct or device uggler test and the connection plate,
so as to be connected with both the one sem conductor device under test

and the connection plate and carrying a pressure applied fromthe one

sem conduct or device under test onto the circuit board through the

connection pl &oadugiivé elasiia bodirserrepiavided heimegne sakh FORGEEERMuct i ve
el astic bqgi.es, e ti : t ondyct | i LES i Ng
col | i near %\?\#tfeh %J}l% %gfde:cltsgﬁlégwéugéoﬁnec "?‘%‘g %s%légﬁé%%pgggﬁﬁg{eo%%? of the
conduct i veopdtidtivespoftidihe at caidechineetiphaplatantidebad eledaodes ahsaid

sem conduct or, devi ce under test so that the .  conductive portions of the
connect i oﬁeﬁ}lﬁ?ﬁdﬁtcéo%a@&c?i%ﬁl?P%éﬁ’i‘r?@@tléﬂm\ﬁ,i th the electrodes of the
sem conduct or device under test on a one-to-one basis. 2. A sem conductor
devi ce test apparatus according to claiml1l, wherein: said conductive
portions dre fdymeinbonchradoghdérdiestgstoapperabys asapddisghitecclamplate. 3.
A sem congu%&]oter device.test apparatus according to claim1l1, wherein: 28
JAN 2004 4 SRR PTFE &l astic bodies are provi ded between said connection

pl ate and sai d aspoi¢ionats ientift @it cakes bhid abmicovdnetir ¢évride. _
conductive portions at said connection plate and said el ectrodes at said

sem conduct or device on a one-to-one basis. 4. A sem conductor device test

appar at us caccordi W Lasfur r i sl ng- ith efdipg denber
t hat secursés séD? seltr%%go(ar@t}c ocrle‘ate:gi%ete%? gﬁﬁgxpésﬂéﬁn %ﬁguctg t&e@. ce test
appar at us factterdiomgptisireg:ai m 2, further conprising: a positioning nenber

t hat secures sai d sem conduct qr d&vi ce. . ) )
a positioning member that secures said semiconductor device.

6. A semiconductor device test apparatus according to claim 3,
further comprising:

a positioning member that secures said semiconductor device.

7. A semiconductor device test apparatus according to claim 4 or 5,
wherein: '
said ' circuit board, said connection plate and said positioning

member are integrated.

8. A semiconductor device test apparatus according to claim 6,
wherein:
said circuit board, said connection plate, said conductive elastic

bodies and said positioning member are integrated.

9. A semiconductor device test apparatus according to claim 1,
further comprising:
a holding member that presses said semiconductor device toward

said connection plate.

10. A semiconductor device test apparatus according to claim 9,

wherein:



6. A sem conductor device test apparatus according to claim3, further
conprising: a positioning nenber that secures said sem conductor devj %
A sem conduct or device test apparatus according to claim4 or 5, thEgﬁ“:nm
said circuit board, said connection plate and said positioning nenber are
integrated. 8. A semiconductor device 3&st apparatus according to claim®6,
wherein: said circuit board, said connection plate, said conductive elastic
bodi es and said positioning nenber are integrated. 9. A sem conduct or

device test apparatus according to claim1l, further conprising: a holding
menber that preséhdding ssembends providdevwitds & dwdfer meanbexr poadodnah

plate. 10. A sem conductor device test apparatus according to claim?9,

wher ei n: ?%%iNCQEb%H} soutack ?%‘a ?‘Fﬂﬁ'&é}né%aﬁﬂffﬁvb@d with a buffer
menber positioned so as to come in contact with said sem conductor device.
11. A sem conductor device test apparatus according to claim1, wherein:
sai d connddt.i ol pteandrluaiost devicedtesft fpparatus fAacerivng dgctcdamgeli ce

t est apparga_tlus.apcordi ng to claim1, wherein: said connection plate is
consti tut Gy printed board. 13. A sem conductor device test apparatus

according to cliidchbnnetfidepitite §8icdnsefitandfiGlar device is a chip. 14. A
sem conduct or device test apparatus according to claim1, wherein:
12. A semiconductor device test apparatus according to clam 1,
wherein:

said connection plate is constituted of a printed board.

13. A semiconductor device test apparatus according to claim 1,

wherein:

said semiconductor device is a chip.

14. A semiconductor device test apparatus according to claim 1,

wherein:

said semiconductor device is a wafer.

15. A semiconductor device test apparatus employed to test one or a
plurality of semiconductor devices each having a plurality of electrodes,
provided with;

a probe holding member with a plurality of probes fitted therein
to expose sharp ends thereof and ends thereof on a side opposite from
said sharp ends that correspond with individual electrodes at said

semiconductor device on a one-to-one basis.

16. A semiconductor device test apparatus according to claim 15,
wherein:
at each of said probes, a notched portion is formed in an area

located inside said probe holding member.

17. A semiconductor device test apparatus according to claim 15,

further provided with:



sai d seniconductor device is a wafer. 15. A seniconductor device test
apparatus enployed to test one or a plurality of semiconductor devi £&JAN 2004
each having a plurality of electrodes, provided with; a probe hol ding
menber with a plurality of probes fitted therein to expose sharp ends
thereof and ends thereof on a side oppgsite from said sharp ends that
correspond with individual electrodes at said sem conductor device on a
one-to-one basis. 16. A sem conductor device test apparatus according to

claim15, wherein: at each of sajd probes, a.notched portion din
an area | ocated plaghlty Qéﬁ@nﬁmwewwfﬁgpﬁ’éth%§ %ﬁi‘g cf@rﬁnénﬁ%l&%t‘ge
devi ce test aratu 0 claim15, further provided with: 2 8
JAN 2004 38F %&% APt ?’Pg—tg’f&g%%&%?qi ve rubber portions that correspond to
said probes on a one-to-one basis. 18. A semi conductor device test

apparatus according to claim17, wherein ol d-clad.fi] at
sai d probes8. at Al SEBHCONAU YT Slevicsr éeStséPHaI%Wfb@scce bl g%@r?ﬁ:ﬁ t h

sai d conduc%1 %E .ubber portions. 19. A sem conductor device test apparatus
accordi ng Yo 'm 15, wherein: said sem conductor device is a chip. 20. A
sem conduct or dgvgdle- (tlaatﬁlnap@doﬁhnsl atcsaiddprapaso asllgrat, 15, arégeMdieie sai d

sem conductor device is a wafer.
said probes come in contact with said conductive rubber portions.

19. A semiconductor device test apparatus according to claim 15,

wherein:
said semiconductor device is a chip.

20. A semiconductor device test. apparatus according to claim 15,

wherein:
said semiconductor device is a waler.



