1 DESCRI PTI ON COUPLI NG UNI T, TEST HEAD, AND TEST APPARATUS 5 Field of the

I nvention The present invention relates to a coupling unit, a test head and
a test apparatus. More particularly, the present invention relates to a
coupling unit, a test head and a test apparatus capable of containing test
boards efficiently. In 10 addition, the present application relates to a
Japanese Patent Application referenced below, and the contents of which are
i ncorporated herein by reference if applicable. Japanese patent application
No. 2003-101351 Filed: April 4, 2003 15 Background Art A sem conductor test
apparatus tests an el ectroni c devhggortStFeya board on which an electric
circuit used for the test is nounted. The board is contained in, e.g. a
test head. 20 However, the height of the electric circuit nounted on the
board m ght _vary dependin pon the S CC I , the board cannot be
cont ai ne %U?Ii‘@/% %/T'i nTBfg&Fﬁjg 1%‘?1?%7 %ﬁ*%@%ﬁﬁ%g is an object of the
present invention to provide a coupling unit, a test head and a test
apparatus, which 25 is capable of overcom ng the above drawbacks
acconpanyi¥rid ef ddmwemvemaiomrt. The above and ot her objects can be

achi eved by nbi natj ons . ri.bed._| I hdepen i,as. T

dependent cl aicl%lse é)er%ér?e &?1? ertlg%vg(r%?%gggu%&gang:%él%g%qélru%l éoﬁb?ﬁ%%i ons of
t he preseidad nyedt h0Res30 dpgsnfdtiid onMakret R duiveiltardy 2 the present

invention relates to a coupling unit, a test head and a test
apparatus capable of containing test boards efficiently. In
10 addition, the present application relates to a Japanese Patent
Application referenced below, and the contents of which are
incorporated herein by reference if applicable.
Japanese patent application No. 2003-101351
Filed: April 4, 2003

15
Background Art
A semiconductor test apparatus tests an electronic device
using a board on which an electric circuit used for the test
is mounted. The board is contained in, e.g. a test head.
20 However, the height of the electric circuit mounted on

the board might vary depending upon the test. Accordingly, the
board cannot be contained efficiently in the prior art.
Therefore, it is an object of the present invention to

provide a coupling unit, a test head and a test apparatus, which

25 1is capable of overcoming the above drawbacks accompanying the
conventional art. The above and other objects can be achieved
by combinations described in the independent claims. The
dependent claims define further advantageous and exemplary
combinations of the present invention.

30

Description of the Invention



According to the first aspect of the present invention, a coupling unit for
electrically coupling a performance board on which an electronic device is
nounted and a tester control wunit for generating a control signal for
controlling a test of 5 the electronic device includes a board containing
unit for containing a test board elecirically coupled to the tester control
unit in order that the test board is replaceable on one of a plurality of
di fferent hol ding positions and a coupling cable of which one end is
coupled to the test board held in t he hol ding 10 position and t he other end

I's coupled to ihe, &Iﬁgg aceayég:t‘?%pkh@g QEE LHBEE‘?B i ncl ude

a hol di ng menber I X€ on one of ura Ity of different
fixing pa)s:ldupinmg)hnuluefbnae]Jecbniaahlylg:cmp]tz,ng @r placrrlfcblrn@nideebbasd board

on one of th d|n positiqgns .in resgonse tocih i Xin 503|t on. The
coupl i ng ¢i%t ]T‘FES/ ﬁEFrPH&FUGEVéCEO F Ui ad‘ai{)aete FERtBRE end is
coupl ed t@nhith&dregbnleatdnbel kdit A€ hefdiingorPesht +&D1 & ath_%s@t Ber end is
coupled to the teSter contfol unit. The coupling unit may further include a

gui de Srentes eE@¢U®@@t©aﬁEYléﬁsp@@é@d@ﬁ an hasndalsentainbegi wnovh £Arresponse

Lo the fuxing bositiau . an. iy il 4ihe; bol £ 89, POREL i {d2ed: Lot ogui di ng a

side of tH& éing 1 nser he board

cont ai ni ngnimiin o'H‘&észﬂ{ai: My EUeQJtD@da&idt igayepaveecaileuoal bhy ef holes 25
formed in a rowin response to each of the fixing positions on a surface
t her eof tBLYFAEKLY IRE HalfdiexgnrehPefing ResheheRS 3l @ CREPHING ﬁgbﬂrénber

| ncl udes e RRILACOLOL OS5 SRAINIPOL Ut BosPioflq 1Y diph ot ABEabARY d

cont ai ni ng unit nmay contaln a ity o t he test boards t he
coupl iong w1t iy afudr t herot et &dld as cauptlerd bodrlte palrifeornmMaose boahdends are
coupled to the dl f(];gll:lgflng unit may further include a holding member
fixed tobe replaceable on one of a plurality of different fixing
positions of the board containing unit, for holding the test
board on one of the holding positions in response to the fixing
15 position.

The coupling unit may further include a control unit cable
of which one end is coupled to the test board held in the holding
position and the other end is coupled to the tester control unit.

The coupling unit may further include a guide member

20 detachably disposed on an installation position in response to
the fixing position on which the holding member is fixed, for
guiding a side of the test board when the test board is being
inserted into the board containing unit.

The board containing unit may have a plurality of holes

25 formed in a row in response to each of the fixing positions on
a surface thereof to which the holding member ig attached, and
the holding member includes a projection for engagement with
one of the holes.

The board containing unit may contain a plurality of the

30 test boards, and the coupling unit may further include an

inter-board cable whose both ends are coupled to the different



3 test boards, respectively. The board containing unit may contain a
plurality of the test boards, and the coupling unit may further include a
coupling board coupled to the test boards. 5 The coupling unit may further
include a control unit cable of which one end is coupled to the test board
and the other end is coupled to the t3ester control unit, wherein the
coupling board nay be electrically coupled to the test boards and the
control unit cable. 10 According to the second aspect of the present
invention, a test head for detachably fixing a test board electrically

coupl ed Qi esisy, U Wit for generating a control signal for
controlllng a test of the el ectronic device includes a board containing

unit for cont dhs bgatrkdecoasaiboagdundt beay eqmlna@e’arblaeplﬁraﬂui@wreOthlae

plurality of dlff r ent din osi tians h is fixed
Po'be r efeRtdstTEton At cAUpRaRaIoF MaF LHrABtaReaF A SR Tins. o

t he boar%d@Q@t@dmpu}duyd,tﬁgnteguﬂhbdﬁagruatest board on one of the hol ding
positions in response_ to the fixing position, and a control unit cable of
whi chSone 20 &We pgu@éapgelmtbmweﬁ#?é%lﬂem&céw@@ A qantyRl HOHLEi FRP RS ti on

and the %@gﬁlgﬂ AS SRk egoﬁgléa% et%te%eger%g}d%& tfheASEBégié}gdto the

third aspec presént ention, test apparatus for testing an

el ect r oniie dewped tb(ﬂh&ieesaertcﬂsttero]conit plwhenieti rf tole gengildnigiogpard ont r ol
signal for controllln 25 a testc?f the el ectronic, device, a test poard

el ectri c&AYy @o%lb?%ﬁr%%a%%% AR ed tonkhsIteslt Loardshard BRI unit f
or contahﬂiggcékh @ test board electrically coupled to the tester contro
unit in order that the test board is replaceable on one of a plurality of
di f f dfent hol daupybigia |t@nsheasm¢uqirﬁgsmtb@tf thei phesent | imeBoion, be

replaceabl 2sthe nggd%t c% @l f?négLégégggr&%ﬁég%ricallycoupled

to a tester control unit for generating a control signal for

controlling a test of the electronic device includes a board

containing unit for containing the test board to be replaceable

15 on one of a plurality of different holding positions, a holding

member, which is fixed to be replaceable on one of a plurality

of different fixing positions of the board containing unit, for

holding the test board on one of the holdingpositions in response

to the fixing position, and a control unit cable of which one

20 end is coupled to the test board held in the holding position
and the other end is coupled to the tester control unit.

According to the third aspect of the present invention,

a test apparatus for testing an electronic device includes a

testercontrolunit forgeneratingacontrolsignal forcontrolling

25 atestoftheelectronicdevice, atestboardelectricallycoupled

tothetester control unit, aboardcontainingunit for containing

the test board electrically coupled to the tester control unit

in order that the test board is replaceable on one of a plurality

of different holding positions, a holding member, which is fixed

30 to be replaceable on one of a plurality of different fixing

positions of the board containing unit, for holding the test



positions of the board containing unit, for holding the test 4 board on one
of the holding positions in response to the fixing position, and a coupling
cabl e of which one end is coupled to the test board held in the hol ding
position and the other end is coupled to the performance board. 5 The
summary of the invention does not neceésarily describe all necessary
features of the present invention. The present invention may al so be a

sub- conbi nati on of the features described above. 10 BRI EF DESCRI PTI ON OF
THE DRAW NGS Fig. 1 shows an exanple of the configuration of a test

appar at uso@%fh %glf &?%So@rm dha?a&n%ﬁacgsi@i&@% AOsExRLaded pRy spgELEVe View

of an exanple e configurati of a test head 100. 15 Fig. 3 shows

anot her ep@sit womwf arltk ac aelipdungt ceblef of whic¢lksineamrat disuso8pdedBEST MODE
FOR PRACTI.CI NG THE | NVE . The inv jon wl.l .now be scri bed based on
the pref eﬁh%d:e%%é’ﬁﬁédyﬁﬁ\léﬁ ﬁﬂ?g'ho ISP ERE A9 %ﬁﬁet FRELsEBBe of the
pr esent iéﬂ@ﬁﬁﬂI&H it lex eptf bymadhee i bygrd | on. Al of the features and

t he conbi nations thereof described in the enbodi nent are not necessarily

essentSial to tHee iswpeREyopt theginyenhbar deeschakplesasfsatie x RFFELPat i on of
a_test 25 ARNAAIIS,BOQ 01,1y §opROT PENL: THEd 8510 PDaEA! 3800, whi ch

is an apparatus fTor e test of an e oni c vi ce 0 include a tester
control umverihn Aapeilfserveacuhasntb i300, i cn cHtpki feptwred dé50ribad a
plurality of test boards 500. The electronic device 350 is an object of the
t est (Elﬂ?bqﬁﬁice Under Test) 30 such as a sem conductor device. The tester
control unit 400 generates a control signal for the test of the electronic

devi ce
10 BRIEF DESCRIPTION OF THE DRAWINGS

Fig. 1 shows an example of the configuration of a test
apparatus 800 of this embodiment.
Fig. 2 shows an exploded perspective view of an example
of the configuration of a test head 100.
15 Fig. 3 shows another example of the configuration of the

test apparatus 800.

BEST MODE FOR PRACTICING THE INVENTION
The invention will now be described based on the preferred
20 embodiments, whichdonot intendtolimit the scope of the present
invention, but exemplify the invention. All of the features
and the combinations thereof described in the embodiment are
not necessarily essential to the invention.
Fig. 1 shows an example of the configuration of a test
25 apparatus 800 of this embodiment. The test apparatus 800 which
is an apparatus for the test of anelectronic device 350 includes
a tester control unit 400, a performance board 300, a coupling
unit 150, and a plurality of test boards 500. The electronic
device 350 is an object of the test (DUT: Device Under Test)
30 such as a semiconductor device. The tester control unit 400

generates a control signal for the test of the electronic device



5 350, and supplies it to the test boards 500. The performance board 300
includes a plurality of connectors 310 provided on its bottom surface
facing the coupling unit 150. And the perfornmance board 300 nounts the

el ectronic device 350 5 which is electrically coupled to at | east a few of
the connectors 310 on its top surface The connectors 310 are electrically
coupled to the coupling unit 150. Accordingly, the performance board 300
el ectrically couples the electronic device 350 and the coupling unit 150.
Further, the performance board 300 nay 10 nount a plurality of electronic

devices 35 IdhAddiddones the coariordmsicephpaisl S99, may incl ude, e.g. gold
pads which are electrically coupled to the couglln unit 150 in place of

the connect orgheper fghmagoapping 300 incl3gidmne phuse ld tidf qongeckarsa t est
head 15 100. _ The ;hifix.200 incl udes | prali of n 3 and a
o pestprea st apPerotior ERAR FhElha el o BRRTSGY Ui 1307

pluralit nnecrt or I's provided in

response Ay edehpet féhrRagesnesded 3 0dlhoaht Ehehe R raice devdicd 860, and
coupl ed to each of the corresponding connectors 310. Further, the hifix 200
may i Acl WEL ) pegd 95itT iR ldss erpPyedtic At ileadted thaveaf IGhceopNeate6st he
connect or i o e : of the
coupling:%E %%%Jf%‘ﬁgﬂﬁgﬁﬁgﬁ% 'tgﬂﬁagéﬂéé%§é$%e£g€ ??§e§2%$?%lggfgxred

faci ng t heoupElsdd heache t00pldamg woiphed .t Acdmrdiopg by, ehechpeffohwahest boar ds

500. The .25 oth d of | f th | | bl 1Q i d h
of i he oot 400 S35 UieR Gy ek thier SsBagnareteyieR 50 Rl os t he
per f or mangge Beapd 1360uand id¢. t est-theal, dsh8Gler fdend ©sd Head 300 hagl udes

hol di ng nmenbers 20, "a board containing unit 30, and a control unit cable
40. TRe Meuithg plorabiberef Xlegterdnikdevécee 32pl adeabrhdisaoanytlee fixing
positi Onsperformance board 300 may include, e.g. gold pads which are
electrically coupled to the coupling unit 150 in place of the
connectors 310.
The coupling unit 150 includes a hifix 200 and a test head
15 100. The hifix 200 includes a plurality of connectors 210 and
a plurality of coupling cables 10. Each of the connectors 210
is provided in response to each of the connectors 310 of the
performance board 300, and coupled to each of the corresponding
connectors 310. Further, the hifix 200 may include a pogo pin
20 assembly which is electrically coupled to the connectors 310
in place of the connectors 210.

And one end of each of the coupling cables 10 is designed
to have a degree of freedom to be wired facing the test head
100, and coupled to the top of each of the test boards 500. The

25 other end of each of the coupling cables 10 is coupled to each
of the connectors 210. Accordingly, the hifix 200 electrically
couples the performance board 300 and the test boards 500.

The test head 100 includes holding members 20, a board

containing unit 30, and a control unit cable 40. The holding

30 members 20 are fixed to be replaceable on any of fixingpositions

of the board containing unit 30. The holding members 20 hold



of the board containing unit 30. The hol ding nmenbers 20 hold 6 the test
boards 500 on predeterm ned hol dingpos it ions in response to the fixing
positions. And the board containing unit 30 is a case for containing the
plurality of test boards 500. Each of one ends of the control unit cable 40
which has 5 a degree of freedomis wifed to the board containing unit 30,
and coupled to the bottom of each of the test boards 500. The other end of
the control unit cable 40 is coupled to the tester control unit 400.
Accordingly, the control unit cable 40 couples the test boards 500 and the

tester coid@lstibird98o00loh Seldidd Ofmirddl hEE3¢RYPLIAY ibRisti lpOsgbesérical |y

coupl es the performance board 300 and the tester control unit 400. Each of
the test twdids f3Gdnghpolikdonashoaknt diltch beoard cpntadaidonaié 3R &Bectric

circuit used for_the test. of t electronic devic 50_1] ted is

det ac hablay St aqor{ed:olnﬁcéf%lﬂ%ni e%tpﬁ%%%f%.oéa%%%%?%ﬁé? ggs)@gboar ds 500
may be a test mashler e Whiddhofethe aopkiotl aatieo8hbse0n opwneEhshgpl y unit
is nounted. Here, if the tester control unit 400 and the test boards 500
are fiPxed Begrasoafdfpaerpmat 8)Wired R tdcokrastoreptadrdsd unatré8ponse to

the test hoards, 300 LespRetiyel yn dNe lashenend « 20 MG ARCRIRAT | hiecontains

each of the t on t he correspondi ng positions of the
connect orsthdm enhi sf odse comwerlennit scatslee #loeiposdupbed tanvhiechestbert est

boards 5 0 0 shoul d be contai ned. e determ ned by.the positions,of the
connect orE™k Weytr é owﬁA??%g$ﬁ§i%rt ﬁ§QﬂQﬁéLﬁ¥}BﬁaB e4lecreRlCYoar ds
500 m ghtrihet e 2P bdasHEREEH anit Hdt s €8P edhiRBl uliAVey 8! . firhgqdeeioRoards 500
are coupled to the tester control unit 400 via the control unit cabl e 40

whoselOonet kndguphieg und tderf? edectricaddymdunles chagercumatigripgardin this
embodi menf,, LS LG NoArds Q9% L8 b dipppsed with
Each of the test boards 500 which is a board such as a
pin card where an electric circuit used for the test of the
electronic device 350 is mounted is detachably contained in the
15 test head 100. Each of the test boards 500 may be a test module
onwhich, e.g. apinelectronics or power supply unit is mounted.
Here, if the tester control unit 400 and the test boards
500arefixedviaaboard (backboard) includingconnectorsprovided
in response to the test boards 500 respectively, the test head
20 100 necessarily contains each of the test boards 500 on the
correspondingpositionsof theconnectors. Inthiscase, however,
sincethepositionsonwhichthetestboards500 shouldbe contained
are determined by the positions of the connectors, the degree
of freedom for the disposition of the test boards 500 might be
25 decreased.
Inthis embodiment, however, the test boards 500 are coupled
to the tester control unit 400 via the control unit cable 40
whoseoneendshavethedegreeof freedomforwiring. Accordingly,
in this embodiment, the test boards 500 can be disposed with
30 a high degree of freedom. In addition, the other end of the

controlunit cable 40 has a degreeof freedom in a height direction



30 a high degree of freedom In addition, the other end of the control unit
cabl e 40 has a degree of freedomin a height direction 7 facing fromthe
bottomto the top of the test head 100. Accordingly, the test head 100 can
contain the test boards 500 whose lengths are different fromeach other in
the height direction. Fig. 2 shows an &xpl oded perspective view of an
exanple 5 of the configuration of the test head 100. The test head 100

i ncl udes aboard containingunit 30, guide nmenbers 60 and a control unit
cable 40. The board containing unit 30 contains the plurality of test

boar ds 5%&&@@&@9&%&%@&&@{&tﬁweﬁétéééhéaal%@c Wk E8raifg #ye parts

of a case consisting of four vertically plate-shaped wal|l menbers 35A to 35D
surrounditige test ead@dilloran EthMIthmﬂberlsommwh@E@ desgobed

approxi mat el y aral l faci ach ot pr edet er m ned space

bet ween tHem d*lér]TFeépedﬂ? te]%é{?l &féﬁb%ﬁ'é %SW%% a\é Cﬁjn]f% GFEPPy formed to
match the |evelsy, J;Bgﬁovtéﬁ%!rf eb@fl cAed peespwicthveagheat BEr anl 8xadgiéi on, the
board containing unit 30 has a:-fgl urality of positioning holes 34, a

pl ur alSi t yohfthg canfiguentspn the pestahpag PO guilhe rembeherixifg hol es
36. The p%&f%%%%oﬁ@&%ﬁiﬂ; &18\,{%?9 5 11 AR Eé‘éf)%%]%sa abnppby of the

wal | nmenbers n pr oxi At el rntervals in
the direamitorcgigregpetai cul ar to the di rectlon fromthe vvaII menber 35A

towards the wall menber 35C. Accordin t he positi on|
determine the TRKiRRAIDTIF AL BRI tHe! 9?101% 'fﬁb]rfb%r%he ‘t"é%JpJeEYlQEI y. 25

The screw Wl 8823dsH &ar%gac@ @ewaveﬁmaqqernémﬁ&ré hea Qﬁalstycowhmghhol es 34
respectively. The screw holesS 32 are used for fixing the holding nenbers

20. The arepamtsbef F icdsegchokéstlbgard fomwersonchdily nlatef abaped
wall members 35A to 35D surrounding four directions. The wall
members 35A and 35C are disposed approximately inparallel facing
each other with a predetermined space between them. The four
wall members 35A and 35D are integrally formed to match the levels

15 of their top surfaces with each other.
In addition, the board containing unit 30 has a plurality
of positioning holes 34, a plurality of screw holes 32, and a
plurality of guidemember fixingholes36. Thepositioningholes
34 are formed on the top surfaces of both of the wall members
20 35A and 35C in a row at approximately regular intervals in the
direction perpendicular to the direction from the wall member
35A towards the wall member 35C. Accordingly, the positioning
holes 34 determine the fixing positions of the holding members
20 respectively.
25 The screw holes 32 are formed in a row adjacent to the
positioning holes 34 respectively. The screw holes 32 are used
for fixing the holding members 20.
The guide member fixingholes 36 are formed on both a surface
of the wall member 35A facing the wall member 35C and a surface
30 of thewall member 35C facing thewall member 35A in a row parallel

tothearrangementdirectionofthepositioningholeg34inresponse



of the wall nenber 35A facing the wall nenber 35C and a surface 30 of the
wal | menber 35C facing the wall nenber 35A in a row parallel to the
arrangenent direction of the positioning holes 34 in response 8

t ot heposi ti oni nghol es34 respectively. The guide nenber fixing holes 36
detachably fix the gui de nenbers 60 by8 engagi ng parts of the guide nenbers
60. Accordingly, the guide nenbers 60 are detachably provided on
predeterm ned positions in response to 5 the fixing positions where the
hol di ng menbers 20 are fixed. The holding nmenber 20 is a stick-shaped body
whose | e | Dok [ Iy - Ll ' IS | dBdhi ' nce

bet ween qgﬁghﬁgﬁfiﬁéﬁ%gﬁgh%g%sgﬁ%réééz5%$§ o]dg%% ejf%p of %ﬁg@%éﬁ boar d
500. Eachhalfed he detdchgbignbex £1%0gundeudesbene 60 byngngegewnyg pdre8, and

has two projection.sections 24, two penetrati hol e 22,. and | uralit
of Sconneg?fgjlt ié{?hﬁgﬂlﬂ%’f%@&c‘}? ri]ﬂég%%%gﬁﬁo%aa?dﬁef%%%ﬁ 8%5&2% i sI ay

posi ti onidKt adidbMipidvRIGAIE 6hSp AERE OXHIBAEH Yodd it ot Winaedpohsem  he
bottom surface of the holding nmenbers 20. One of the two projection 15
sect i dns the ifsixdmghpes iniioms whegesithicohPhgingl BeBRess 2Acatial fixadnber 35A,

whereas the ot Loy i | 418 ﬂg?ﬁ? i positieni ng
hol e 34 of themm%afﬁgl%%%g@g%s%dnq%h%ssggg, e&% ib\ﬁéﬁlg]‘”%%%ﬁ ?%%étgf t he
hol di ng natbes 3 ondQ tadihe 1dei vt e i 5l ovioeer t idrat hehi dudrerevbét wéen

t hepositioning._ 20 hol es_34 becgnes the _m_njnmum unit ofgﬁositioning.
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the holding ne omthe top surface to the bottom surface thereof.
25 Thi® fi28 ngrst hewst®8 prejeheibol sketgiomsizdr, 2@cbpesrgagingnt helesr ew

hole2, 32 411 4 Bl Bl P Dokes 22 AR AOALY 5L e ol 0 g menber s
Each of the two projection sections 24 is a positioning
pinwhich projects approximately right downwards from the bottom
surface of the holding members 20. One of the two projection
1S sections 24 is engaged with the positioning hole 34 of the wall
member 35A, whereas the other projection section 24 is engaged
with the positioning hole 34 of the wall member 35C.
In this case, the fixing positions of the holding members
20 can be determined in order that the interval of thepositioning
20 holes 34 becomes the minimum unit of positioning. Accordingly,
the holding members 20 can be disposed on the board containing
unit 30 with high precision.
The penetrationholes 22 are formed penetrating theholding
member 20 from the top surface to the bottom surface thereof.
25 The fixing screws 28 fix the holding member 20 by engaging the
screw holes 32 through the penetration holes 22. Accordingly,
the holding members 20 are fixed to be replaceable on any of
thefixingpositionsoftheboardcontainingunit30. Theconnector
fixing holes 26 are formed penetrating the holding member 20
30 from the top surface to the bottom surface thereof in response

to top connectors 502 provided on the top of the test board 500.



the fixing positions of the board containing unit 30. The connector fixing
hol es 26 are fornmed penetrating the hol ding nenber 20 30 fromthe top
surface to the bottom surface thereof in response to top connectors 502
provi ded on the top of the test board 500. 9 The connector f i xinghol e26

i nterposes and fixes the top connector® 502 and the connector 12 provided at
the one end of the coupling cable 10 facing the top connector 502.
Accordingly, in this enbodi ment, since the holding nmenbers 5 20 hold the
connectors coupled to the test boards 500, they hold the test boards 500

indirectl hEEoab L Yﬂdnﬁthl@ﬁe% ﬂﬁf@rpé@é@gﬁé f%Qe@%’hé’téﬁEBhMeéebg the

test boar s 0. Each of the guide nenbers is a pillar-shaped nenber
havi ng a $¥2ewnd V\hedmrmetce:mislﬂ mrQ@deﬁlgmtmrmie gndeef itdye cowplihe gui de

menber rojection not shown for e enent into the guide nenber
fixing hocfagba]fss%al(gn%%ﬂb%g ttf‘n%p p?%ﬁlré%??%ﬂng(?%to the gui de menber fixing
hole 36, so th@tcdtdisgTef aehal] ¥ embddidened Hinddenpasdlding weeberkhe guide
menber fixing hole 36 is forned. And the two gui de nmenbers 60 are dlsposed

faci nd 1529 held ghe opanesticroeREPLEA %éhﬁa@@swﬁﬁéﬂss 30, &heyzbeld
respectlwghy % £§c 5Q£%g %gotgﬁdﬁ¥@c99 Id@h%hﬁo%oargppOSIte

si des of oar bein |nse omnmards fo t
cont ai ni ngeminets 0 respedireet iy w@]:d)rtdhl@gttqst showeds heogm de menbers 60 are

installed in 20 advance in t e board contajnin t esf boards
500 “can be i ERTRCOL| FEB THEIBIBTEPGHE Ghar® 4ty Lo P irRed: BBy

Wit hout g IR LRk o RERBTIQTE exitRidd ~°1neri’JEQd!LBBQEtquﬂﬁaﬁ.eaireEEQSHS 500 can
be contained in the board containing unit 30 properly. Further, each of the

t est WoarThe Sﬂadesmembptreawl@asr@p@mmn m@%&bp@nlcﬁoananghgem@ntr ol unit
cable 40 ¥i@, {08 §.PPa& Mol S O SORBIEIE 5 B A0S0 804 HY BYbYEd: 08nT 1S toP

into the guide member fixing hole 36, so that it is detachably

installed on the position where the guide member fixing hole

36 is formed. And the two guide members 60 are disposed facing

15 theirgrooveseachotheronthewallmembers35Aand35Crespectively.

Accordingly, the two guide members 60 guide the two opposite

sides of the test board 500 being inserted downwards into the
board containing unit 30 respectively.

Accordingly, since the guide members 60 are installed in

20 advance in the board containing unit 30, the test boards 500

can be inserted into the positions where they should be inserted

without any mistake. Therefore, in this embodiment, the test

boards500canbecontainedintheboardcontainingunit30properly.

Further, each of the test boards 500 is coupled to the

25 coupling cable 10 and the control unit cable 40 via the top and

bottom connectors 502 and 504 provided on its top and bottom

respectively. The one end of the control unit cable 40 branches

in response to a plurality of connectors 42 and the branches

are coupled to the corresponding connectors 42 respectively,

30 whereas the other end of the control unit cable 40 is coupled

tothetestercontrolunit400viaaconnector44. Andthecoupling



respectively. The one end of the control unit cable 40 branches in response
to a plurality of connectors 42 and the branches are coupled to the
correspondi ng connectors 42 respectively, 30 whereas the other end of the
control unit cable 40 is coupled to the tester control unit 400 via a
connector 44. And the coupling 10 cabR€s 10 are such cables that a plurality
of coaxial cables aretiedup, andcoupl edt ot het opconnectors502 and the
connectors 210 (cf. Fig. 1) via their connectors 12 and 14 provi ded at
their one and other ends respectively. 5 Fig. 3 shows anot her exanpl e of

the configyiald qry %het %%cﬁqe%tab@%%a'i:ﬁa‘tls a88urhithi srepBadi ABNLabl Ag test

apparatus 800 fur i ncl udes an |nterface board 550. And the test head
100 fur tamee tiedhndesdamupiiest tbbhetopabheestoasd 02 awuliphe agnheardrz0. 10

The inter o] t est board for .gene t a.signal .to.he
Soppl 1 eq 150 dehert taet e dhegauo SRRt eothrdt S Aot AR sheiRe
control uhd HableKdr antid heedhecedeDf. the inter-board cable 50. Both
ends of the inter-board cable 50 are coupled to the 15 interface board 550

and tHe test boHId BHEdawsspaethea 9xamné@oq>fd|tr¥gq Vontfﬁéqrrﬂtel@fbé’érﬂ eabl e 50

electric h i nt.er Qﬁ§§ A I n

addi ti onaé%%t %Bpgtrgrﬁ%l%cgo%oar% gggs is electri cal y %%ﬁEI to ‘%e tester
control ﬂmﬁhéhﬂﬁrmidlddEaheSJht@nﬁads Hal3d ®8cor dxmgltjne seschedkioest 20
board 500 and the interface hoard rec upled via the iinter-board cable

50, wiringothe oISt aghitttexn QaE E%]H Be &Rt io coYPL1ES PREFI bot h
ends of tfe inter-board cable 50 may be coupled to the different test
boards 500 respectively. The coupling board 70 is coupled to each of the
test Woards 2Bh&Ontgrfacethprsdristeliam test hound &od @¢nehettbdt r ol
uni t a signal to be supplied to other test boards 500, and coupled
to the one end of the control unit cable 40 and the one end of
the inter-board cable 50.
Both ends of the inter-board cable 50 are coupled to the
15 interface board 550 and the test board 500 respectively.
Accordingly, the inter-board cable 50 electrically couples the
interface board 550 and the test board 500. In addition, the
interfaceboard 550 iselectrically coupled to thetester control
unit 400 and the test boards 500. Accordingly, since the test
20 board500andtheinterfaceboardS50arecoupledviatheinter-board
cable 50, wiring of the control unit cable 40 can be simplified.
Further, both ends of the inter-board cable 50 may be coupled
to the different test boards 500 respectively.
The coupling board 70 is coupled to each of the test boards
25 500 on its top surface and to the one end of the control unit
cable 40 on its bottom surface. Accordingly, the couplingboard
70 electrically couples the plurality of test boards 500 and
the control unit cable 40. In further another embodiment, the
coupling board 70 may be coupled to the interface board 550 and
30 the test boards 500. In addition, the test head 100 may include

a plurality of coupling boards 70, and in this case each of the



cable 40 on its bottom surface. Accordingly, the coupling board 70
electrically couples the plurality of test boards 500 and the control unit
cable 40. In further another enbodi nent, the coupling board 70 may be
coupled to the interface board 550 and 30 the test boards 500. In addition,
the test head 100 may include a plurdllity of coupling boards 70, and in
this case each of the coupling boards 70 naybe coupled to each other via the
inter-board cables 50. Here, the interface board 550 may further have a
part of the function of the testercontrol unit 4 O O described in

connect i Qi Md bodt-@s 78 mayte BXABREA t o dicH BERELRGE 1102 - 8p0pBRYghave the

functionsof "at est vector génerator, at imng generator, afailure analysis
menory, adremtSControl, etc. Accordingly, the tester control unit 400 can

be packed nore closely. .ln addition, the_ interface.board 550 may,Lgeperate a
part 10 of t elé%h% lﬁtﬁﬁggcfeogo?ﬁg %50%[?&1% faé)'lfrqimeer B pta%(g é?ect ronic
devi ce 3% he fFlinébi Sn 6&TDe it drf @histR SBuRit 4b6Haree idled tec6pNEEOLONSI gnal
transmtted to the performance board 300 can be short. According t he

ly,
noi se 5r elwattddFad at-he - c IRt 6KasPdral thant edhnepoardns ¢ meay é@f"eoﬂyl? he
| ect r oni ' . f . . t
Gescr | o URTASTa PR cEat ol Sefl RESL Yo L U o 4 PR LU BETEPL o6

1 have t hensiare Omemsiry, laaf orwat icputaioloretnt § hAtbatdinglyg.tHe testéhey wil |
not be described. The above 3nd ot her features and advantages of the

present PPGIRedIYn 441 1°HR FoFed T entOFF b the fol | owi ng _
i ngs. | NDUETRA ARELT RSl LT TY S Re S b o feree ke decc | Be an above.
accorid ngof bheltontmadseigna hfemttihmcontrot ofddss beéet od pheeldetaondapl i ng
unit, device350. Inthiscase, thetransmissiondistanceofthecontrol
signal transmitted to the performance board 300 can be short.
Accordingly, thenoiserelatedtothecontrol signal canbe reduced,
and the test of the electronic device 350 can be more properly
15 performed. Further, except as described above, matters in Fig.
3 given the same symbols as those in Fig. 1 have the same or
similar configuration with that in Fig. 1, so they will not be
described.
The above and other features and advantages of the present
20 inventionwillbecomemoreapparent fromthefollowingdescription

of the embodiments taken in conjunction with the accompanying

drawings.

INDUSTRIAL APPLICABILITY

25 As obvious from the description above, according to the
present invention, it is possible to provide a coupling unit,
a test head and a test apparatus capable of containing the test

boards efficiently.



a test head and a test apparatus capable of containing the test boards
efficiently. 12 WHAT IS CLAIMED IS: 1 . A coupling unit for electrically
coupling a performance board on which an electronic device is nounted and a
tester control wunit for generating a control signal for controlling a test
of said electronic device, conprising?2 a board containing unit for
containing a test board electrically coupled to said tester control unit in
order that said test board is replaceable on one of a plurality of

different holding positions; and a coupling cable whose one end is coupl ed

to said gl fparchhetsl 16, said hol ding position and the other end is
coupled to said performance board. 2. A coupling unit as clainmed in claim1l

further conprising a hoIding nenber, which is fixed to be replaceable on

it fort hol dhitp e S e gy < kRERECR L oP Ry BB BRREPraRELY " M

response Eéhlsdibﬂwhlléh@'l @Déttr@ﬂlcaevAcé(ilthdnli’tg:etmlahdaﬁt@d;taeﬂedntﬁoﬂ:| aiml
or 2 further conprising: a control unit cable whose one . end is coupled to
sai d t estUbdai@heraerAtiARd HARESR] SdSPRiloACREPRHEO bt He? &5EStsCEoupl ed

to said t§5§&”efé%ﬁf6ﬁ1é”ﬁév1ée A, | & punit as clained in claim?2

further conprising: ~a i de” nenber detachably di sposed on an installation
position in respboaedxrannahﬂ1ngngnbbsﬁdnnnmmtawmtmgsm(téﬁﬂdbqgrdnenber

bei ng | neEHTEE T L AN EE BOcBAT I TR UAPTCod 8T DG AEt s
cl ai med g £h @Bt oLt 8ire S b9 Bn one of a plurality of different
holding positions; and
a coupling cable whose one end is coupled to said test
board held in said holding position and the other end is coupled

to said performance board.

2. A coupling unit as claimed in claim 1 further comprising:

a holding member, which is fixed to be replaceable on one
of a plurality of different fixing positions of said board
containingunit, forholdingsaidtest board onone of saidholding

positions in response to said fixing position.

3. Acouplingunitasclaimedinclaimlor2 further comprising:
a control unit cable whose one end is coupled to said test
board held in said holding position and the other end is coupled

to said tester control unit.

4. A coupling unit as claimed in claim 2 further comprising:

a guide member detachably disposed on an installation
positioninresponse tosaidfixingpositiononwhichsaidholding
member is fixed, for guiding a side of said test board when said

test board is being inserted into said board containing unit.



contai ningunit has apluralityof holes forned in a row in response to each
of said fixing positions on a surface thereof to which said holding nenber
is attached, and said hol ding menber conprises a projection for engagenent
with one of said holes. 6. A coupling unit as clained in claim1, wherein
said board containing unit contains &3plurality of said test boards, and
said coupling unit further conprises an inter-board cable of which both
ends are coupled to said different test boards, respectively. 7. A coupling
unit as clainmed in claiml, wherein said board containing unit contains a

pluralitys of spidua3thPaRt dSas AN isRid i608PhiR®L URiHeAdi RN CBBREESES @
coupling board coupled™ to said test boards. 8. A coupling unit as clained
i n cl ai mcertairiarg eohphasiaptural dunef bolesifionmss tnafrophizhespengad i s

coupled to said test board and the oqther end | oupl.ed i.d er
control ‘i%ieta,c(;\/vﬁgr %?hgg‘%li’ﬁlmc%gﬁlsllﬁgloﬁloa?a ?ssuz]itgac#éraitglﬁlfe%fzgﬁ’pwégé%o sai d
test boargksi dnebsdity asthbot 1 4t tadthed, %and\ test head for detachably

fixing a test board electrically coupled to a tester control unit for
generating a c¥hitd Holdigagarember CHRIASS APEPIR 1Y 9% anereePeBhi ¢

devi ce, iiﬁémgfebgggu foptaining unit for containing said test board
to be replaceable on one of a plurality of different holding positions; 14

a hol ding nenber, which is fixed to be replaceable on one of a plurality of
different fixing positions,of said board containing unidt fonép | di ng
sai dtest boar &b Gi7UgHe T UBhF PO IGA HPeha ELBAE Th g8 B9REA i xi ng
position;cahining unit contains a plurality of said test boards, and
said coupling unit further comprises an inter-board cable
of which both ends are coupled to said different test boards,

respectively.

7. A coupling unit as claimed in claim 1, wherein said board
containing unit contains a plurality of said test boards, and
saidcouplingunit furthercomprisesacouplingboardcoupled

to said test boards.

8. A coupling unit as claimed in claim 7 further comprising:
a control unit cable of which one end is coupled to said
test board and the other end is coupled to said tester control
unit,
wherein said coupling board is electrically coupled to

said test boards and said control unit cable.

9. A test head for detachably fixing a test board electrically
coupled to a tester control unit for generating a control signal
for controlling a test of said electronic device, comprising:

a board containing unit for containing said test board
to be replaceable on one of a plurality of different holding

positions;



a control unit cable of which one end is coupled to said test board held in
said holding position and the other end is coupled to said tester control
unit. 10. A test apparatus for testing an electronic device, conprising: a
tester control unit for generating a control signal for <controlling a test
of said electronic device; a test boald electrically coupled to said tester
control unit; a board containing unit for containing said test board
electrically coupled to said tester control unit in order that said test
board is replaceable on one of a plurality of different holding positions;

a hol di ng nenmhe ' | [.X f plytal ity of
di fferent fiQ?h3°5§gkﬁﬁ3%§b%¥'§§F§95§§i§§9%§ﬁ§§?%fﬁg %%?%%ﬁ%? QSI%#%Q
sai dt est kfarad pAtored iafy i dhio thrent poistinonsos it rasponS esd 0d soard | xi ng
position; and a coupljng cag%§1qf whi ch one_end .is coupled to said test
boar d holXPTibm DHNE Wod o £67 Praidinge St EREPEEREIOTLIEE PE SABRSIATES sai d
perfor mngs R0, in response to said fixing position; and

a control unit cable of which one end is coupled to said

test board held in said holding position and the other end is

coupled to said tester control unit.

10. A test apparatus for testing an electronic device,
comprising:

a tester control unit for generating a control signal for
controlling a test of said electronic device;

a test board electrically coupled to said tester control
unit;

a board containing unit for containing said test board
electrically coupled to said tester control unit in order that
said test board is replaceable on one of a plurality of different
holding positions;

a holding member, which is fixed to be replaceable on one
of a plurality of different fixing positions of said board
‘containingunit, forholdingsaidtestboardat one of saidholding
positions in response to said fixing position; and

a coupling cable of which one end is coupled to said test
board held in said holding position and the other end is coupled

to said performance board.



