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 1 apparatus capabl e 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 dePESERIFSILA a 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 gbUryaNg UNpendTRGTUREAD, heNreTESTAMFEARATIY, 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
appa%gtu§ieygi @ AR &ﬁvggggghe of overcom ng the above drawbacks
acconpanyl ng the convéentional art. The above and other objects can be

achi eved by casbppeténpsifiesttibfdré atde ddepengennCchalifg. aTbest
dependent cl ains define further advantageous and exenplary conbi nations of
t he preS@g@diﬁ@énﬁ(ﬁﬁsqxppparatus. More particularly, the present

invention relates to a coupling unit, a test head and a test
apparatus capable of containing test boards efficiently. 1In
.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 is 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



Description of the Invention 2 According to the first aspect of the present
i nvention, a coupling unit for electrically coupling a performance board on
which an electronic device is mounted and a tester control unit for
generating a control signal for contralling a test of 5 the electronic
device includes a board containing unit for containing a test board
electrically coupled to the tester control unit in order that the test
board is replaceable on one of a plurality of different hol ding positions

and a couplin cabl.e of which_one end is coupled to the test board held in
the 10 hol di nFEEREMSh tandrEnd 1oekeP SBRA SEobifl BASESTEhatYERto Rance

board. The-6QPPt hgoumt tedmefdlthers 1 Neludg, 18 Mol dbag ripihelce bosed to be

repl aceabl e on one of a plurality of different fixing positions of the
board coehawhinl ami¢lediorohndtdiegicdel ¢ esturiteedeard aon estrerotconiterclol di ng

ositions i.n response to.the fixin ositLop. The co i N nit may furth
Pl ute B b et Re Tt @ L BB RELoRar| SoRCTET iR # (hRs Y 8% boar g,

hel d 4 n the RalditngnROSAd¥ Pke aRFc1hge8! BeHh R | SocouPh eyt Ont e Fhest er
control unit. 20 The coupling unit may further include a guide nenber
det achabtypnidiedpasgd ortest | bsaadll efleob rpeosililiyorraup ressponseheo testierf i xi ng

Feat boaPdRHRan TRECCHLC ST BIFE bRFriP=! HEGreeas: Tiv LHEZRLA 5%t ai ni ng
unit. 25oFhe Board1gey! 8NkRg rUTEheTRE1BAKS BoBlYLBs XrRf hekeps stermed in
a rowin response to each of the fixing poSitions on a surface thereof to
whi ch t heabdkedohgvimeribernd enst tachedpladd-o the test board held in the
10 holding position and the other end is coupled to the performance

board.

The coupling unit may further include a holding member
fixed to be replaceable onone of a plurality of different fixing
positions of the board containing unit, for holding the test

15 board on one of the holding positions in response to the fixing
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.

20 The coupling unit may further include a guide member
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.

25 The board containing unit may have a plurality of holes
formed in a row in response to each of the fixing positions on
a surface thereof to which the holding member is attached, and
the holding member includes a projection for engagement with
one of the holes.

30 The board containing unit may contain a plurality of the

test boards, and the coupling unit may further include an



t he hol di ng menber includes a projection for engagenent with one of the

‘hol es. 30 The board containing unit may contain a plurality of the test
boards, and the coupling unit may further include an 3 inter-board cable
whose both ends are coupled to the different test boards, respectively. The
board containing unit may contain a plurality of the test boards, and the
coupling unit may further include a coupling 5 board coupled to the test
boards. The coupling unit may further include a control unit cable of which

one end iis _coupled to e test hoard and the ot he nd is coupled to the
tester cbﬁF?SFgﬁﬁirld, C%E?#W%&%ﬁrﬁﬁgaﬁw%ﬂpi@@ %tgeeéﬂﬁgégﬁw coupl ed
to the tgégtbg%%s‘an%@%&qwl . 10 unit cable. According to the second
aspect of the present invention, =~ a test head for detachably fixing a test

board el ectri Gald poacdupbedatniagt esiermapmtortaimia florrgeneyr atfi gpea
control sign%%? for cogtrolling a test, of t@f electronac devi ce includes a
board 15CEBREEH IRy GRAEHOFOEBALREH NS PAY fBdtNeoiRG e CPEpLat8abl e  on
one of apphyhakity 1 dd frefente ol Posi tions, a hol ding menber, which

is fixed to be replaceable on one of a plurality of different fixing
posi tions of e boupdivgnimihimay fmrthefdmclhodeliangonheol estitbeabdeon one

cont ol A YPLRRI A< EnBHBL SarP (e SEeRORS HRL T Hdies SR i n
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unit. According to the third aspect of the present invention, ~a test
appar at ugafope tebe¢hyl aal &) extuwlhed tdetheet eat|boesda and the control
10 unit cable.
According to the second aspect of the present invention,
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 the electronic device includes a board
15 containing unit for containing the test board to be 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 the board containing unit, for
holding the test board on one of the holding positions in response
20 to the fixing position, and 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.
According to the third aspect of the present invention,
a test apparatus for testing an electronic device includes a
25 tester control unit for generating a control signal for
controlling a test of the electronic device, a test board
electrically coupled to the tester control unit, a board
containing unit for containing the test board electrically
coupled to the tester control unit in order that the test board
30 1is replaceable on one of a plurality of different holding

positions, a holding member, which is fixed to be replaceable



25 tester control unit for generating a control signal for controlling a
test of the electronic device, a test board electrically coupled to the
tester control unit, a board containing unit for containing the test board
electrically coupled to the tester control unit in order that the test
board 30 is replaceable on one of a plurality of different hol ding
positions, a holding nenber, which is fixed to be replaceable 4 on one of a
plurality of different fixing positions of the board containing unit, for
hol di ng the test board on one of the holding positions in response to the
fixing posidnewf amd waldupt pfigdi £ietenoff ntinthpose téwas of couplbedrdo t he
test board hel.d.in the 5 holding, position and the other i oupled to
he por { BPRARCETHOMPLE - FHE SUTmiRy OH° CREC HAtHt PO ot Tacudtar i |y
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i nvent ionmay al so be a sub-conbination of "'the features descri bed 0 above.
BRI EF DESERIPT ONVIO T KE1eDRAW NES Fugl ed tshoWe bastexaodplé fld e the

fi tian_of t est t 800 _af. thi di t. 15 Fig. 2 sh
an oxbl oA RERRISRt Fven A Enr BE SN AR B COLEIRS CONTIGBPALPOREB % ( o0
head 100pcEhkg.. 3 shows anot her exanple of the configuration of the test

apparatus 800. 20 BEST MODE FOR PRACTI CI NG THE | NVENTI ON The invention will
now be descri Fé¢ pavedryrof hbeprefent eeh desisoud rrexstas s e Tly deseatibent end to

imt thesoope of e present Lrwention hut exenalify the {mvention. Al

inventionmayalsobe asub-combinationof the features described

10 above.

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

test apparatus 800.

20 BEST MODE FOR PRACTICING THE INVENTION

The invention will now be described based on the preferred
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

25 not necessarily essential to the invention.

Fig. 1 shows an example of the configuration of a test
apparatus 800 of this embodiment. The test apparatus 800 which
is an apparatus for the test of an electronic device 350 includes
a tester control unit 400, a performance board 300, a coupling

30 unit 150, and a plurality of test boards 500. The electronic
device 350 is an object of the test (DUT: Device Under Test)



and the conbinations thereof described in the enbodi ment are 25 not
necessarily essential to the invention. Fig. 1 shows an exanple of the
configuration of a test apparatus 800 of this enbodi nent. The test
apparatus 800 which is an apparatus f®r the test of an el ectronic device
350 includes a tester control unit 400, a performance board 300, a coupling
30 unit 150, and a plurality of test boards 500. The electronic device 350
is an object of the test (DUT: Device Under Test) 5 such as a sem conductor
device. The.tester control_unit 400  generates a control signal, for the test
of the eS¥HY G @ FENLEONBEG Ol | €81 FEPEeEnE eSO h oA s 4860, The
per f or mags dareh 300415 1desna 1PEUE Rhict Ve 8F o5t BOMNRLLOF S, Bl Adyied ded on
its bottom surface facing the“coupling unit 150. And the perfornmance board
300 nounts & hersl estpwnies devicetlBS0cewt choasdel 8@0rically coupled to at

| east a few of . the connectors 310 on its to urface. The caqnnectors 310
are electricadl @&fpflnoéﬂ“atrtfeth S gipl'r”ﬂé u "ffLi@%?‘ ﬁccé’gd'\]??glljf,y 16% he
per f o5 maRes R3990 §rRRLIHLBLL Xt%%&ﬂfteo?n Lher §E%%rc§@i%%hé’%\‘}u$q 3P and

the coupling unit 150. "Further, the performance boar may frount” a
pl uralityrgft @66ct r bndct e \dneodr3&01cd boaadds 00 aomunt the gier Edecenonioar d 300

may i nclude,. e.qg.. gold pads ich are_electrically coupled to the coupling
intt 160 dey s e Rt BREE i EaT 1 Tas6uPHER EXUEF | TRATInIA. S50 Gine! udes
a hifix 200 apénadteils Beddon 100 ftUﬂﬁsﬂ!rEb&eZoothCéé’r@?éc@oPé WAl idpe of

connectors 210 and a plurality of coupling cables 10. Each of the

connect ossl Ztridasl Jyr avowfeked it édporeseipla rapcinisf 19%e cdwwestddmgy131.0 of the
20 pgpTorRNge Ro3hd 2205304 SOHRL RS2 E3FTY Aol e S LR 5
device 350 and the coupling unit 150. Further, the performance
board 300 may mount a plurality of electronic devices 350. In
addition, the performance board 300 may include, e.g. gold pads
which are electrically coupled to the coupling unit 150 in place
15 of the connectors 310.
The coupling unit 150 includes a hifix 200 and a test head
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
20 performance board 300, and coupled to each of the corresponding
connectors 310. Further, the hifix 200 may include a pogo pin
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
25 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
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.
30 The test head 100 includes holding members 20, a board

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



connectors 310. Further, the hifix 200 may include a pogo pin assenbly

which is

connectors 210. And one end of each of the coupling cables 10 is designed
25 to have a degree of freedomto be Wred facing the test head 100, and

coupl ed
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electrically coupled to the connectors 310 in place of the

to the top of each of the test boards 500. The other end of each of
the coupling cables 10 is coupled to each of the connectors 210.
gly, the hifix 200 electrically couples the perfornmance board 300

and the test boards 500. 30 The test head 100 includes hol ding nenbers 20, a

nt ai ni Ng~ uni t ol di hg nenbers

on predetesmceed sdaihdy POSI binoNSrédet&psPRasehbadihe fhoxd Mgi Pesi thons. And

the board containing unit 5 30 is a case for containing the plurality of
test boa¥@8PGDEe tEhEA g igiePends i6Rst hePRAHheOPORK CWIR 61 4D Whitth has

degr o]
t he Esgtt

unit cable 40gaghcedpbed tAdtheft eBkerodBreontingt dAblLe420. wAcear dhaBgl Y,
unit cable 40 couples the test boards 500 and the tester control
uni t 4002 degnradi of dreeddr bupinaty tonithel beagteepni@anipac viplted Ot he
per f or ma d.t e n i t_.400. C ft t est
%ﬁgv\%?%gedsgg it (5) Orsiﬂt&t“?%tsf %agg’S&%iQAnh%amredg tv\lglf%rael%}n%gl%éct ? ?18 circuit
used forothertesd «f thkecorteclinamit cddviea 0358 ¢supbedtes the desaelabl y

contr ol

boards 5

cont ai ne
modut®

15

20

25

30

a

S 51 Lt o P o o S oS0 U LYo Bior e BF FRe OB r ol

'S a boar

t he

dinthe test head 100, Each of the test boards 500 nmay be a test

controlunit 400. Accordingly, thecontrolunit cable40 couples
the test boards 500 and the tester control unit 400. Inaddition,
the couplingunit 150 electrically couples the performance board
300 and the tester control unit 400.

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
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
500 are fixed via a board (backboard) including connectors
provided in response to the test boards 500 respectively, the
test head 100 necessarily contains each of the test boards 500
on the corresponding positions of the connectors. Inthiscase,
however, since the positions on which the test boards 500 should
be contained are determined by the positions of the connectors,
the degree of freedom for the disposition of the test boards
500 might be decreased.

Inthis embodiment, however, the test boards 500 are coupled
to the tester control unit 400 via the control unit cable 40
whose one ends have thedegreeof freedomforwiring. Accordingly,

in this embodiment, the test boards 500 can be disposed with



on which, e. g. a pin electronics or power supply unit is nmounted. Here, if
the tester control unit 400 and the test boards 20 500 are fixed via a
board (backboard) including connectors provided in response to the test
boards 500 respectively, the test head 100 necessarily contains each of the
test boards 500 on the corresponding positions of the connectors. In this
case, however, since the positions on which the test boards 500 should 25
be contained are determ ned by the positions of the connectors, the degree
of freedomifo he_disposition of the test, board 500, m ght .be _decreased.
T thi s SnBoarrane T RonbvbrooHRE t ebf B0%F ELSR00CAFcOERREI8HY B EHE & oot er
control d8htré0@initacibee 20MdHb d8teLablfe4Bom3th whrsieyrongieads ibave the
degree of freedonforwi ring. Accordingly, in this enbodinent, the test boards
500 can bacdngpdsem wihfa Ppotddn ghodédicect e PLeddean teatadekad oA00the ot her
end of t ntrol upit .cable 40 a_degree of freedomin_a height

it ect i R EaTRE oRE HES oM 30 Pty SpTaR R 'S e gt 500

Accorali nghyset herdotsis heasl 406 reaaneofn ddteh t 68hekoarnfst 590neiyhese
lengths are different fromeach other in the height direction. Fig. 2 shows
an expl odédepéiopective view of an exanple of the configuration of the test
head 100. The_ t.est h 0 Lnc aboard _contai nin ni,t 30 i_de
menbers 60 angg%CO%tS§EW%18nu%FPh§§§ﬁepﬁﬁgp?ﬁelgoay&ecoﬁ#aﬁﬁiﬁﬁaW%#F 30

cont ai nsothehpl eoafigyratiohest brartssEHedd @ Epaghhelwtemewa hooenbers

35A and 35C which are _parts of a case consisting of four vertical
pl at e- shapEdudRgq barFderstasA NG WEHY 30y ARG TRIBIT 68iante FeRS§ rOthe wal |

10 unit cable 40.

The board containing unit 30 contains the plurality of
test boards 500 in a space between wall members 35A and 35C which
are parts of a case consisting of four vertically plate-shaped
wall members 35A to 35D surrounding four directions. The wall

15 members 35Aand35Caredisposedapproximately inparallel facing
each other with a predetermined space between them. The four
wall members 35A and 35D are integrally formed tomatch the levels
of their top surfaces with each other.

In addition, the board containing unit 30 has a plurality

20 of positioning holes 34, a plurality of screw holes 32, and a
pluralityof guidemember fixingholes36. Thepositioningholes
34 are formed on the top surfaces of both of the wall members
35A and 35C in a row at approximately regular intervals in the
direction perpendicular to the direction from the wall member

25 35A towards the wall member 35C. Accordingly, the positioning
holes 34 determine the fixing positions of the holding members
20 respectively.

The screw holes 32 are formed in a row adjacent to the
positioning holes 34 respectively. The screw holes 32 are used

30 for fixing the holding members 20.

The guide member fixingholes 36 are formed on both a surface



15 nmenbers 35Aand 35C are di sposed approximately in parallel facing each
other with a predeterm ned space between them The four wall nenbers 35Aand
35D are integrally formed to match the levels of their top surfaces with
each other. In addition, the board comgaining unit 30 has a plurality 20 of
positioning holes 34, a plurality of screw holes 32, and a plurality of

gui de nenber fixing holes 36. The positioning holes 34 are fornmed on the
top surfaces of both of the wall nmenbers 35A and 35C in a row at

approxi mately requl ar intervals in th directio erpendi cul ar to the
R T A Y N )
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hol di ng menbers 20 respectively he screw holes 32 are formed in a row
adj acent tbo thke arpesigememtngl ihddsi @4 okspestpesl yioihegsbpéwshéklesn32 are

used 30 for fixing the holding memhers 2Q. The gui de nmber_ fi xi ng hol es 36
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where the holding menbers 20 are fixed. 10 The hol ding nenber 20 is a
sti ck- shapedrieody xfidose length in its longitudinal direction is |onger than

th? ﬂSstance q@&wﬁgading'member 20 is a stick-shaped body whose length
initslongitudinal direction is longer than the distance between
the wall members 35A and 35C, and holds the top of the test board
500. Each of the holding members 20 includes two fixing screws
28, and has two projection sections 24, two penetration holes
15 22, and a plurality of connector fixing holes 26.

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
sections 24 is engaged with the positioning hole 34 of the wall

20 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 the positioning
holes 34 becomes the minimumunit of positioning. Accordingly,

25 the holding members 20 can be disposed on the board containing
unit 30 with high precision.

The penetration holes 22 are formed penetrating the holding
member 20 from the top surface to the bottom surface thereof.
The fixing screws 28 fix the holding member 20 by engaging the

30 screw holes 32 through the penetration holes 22. Accordingly,

the holding members 20 are fixed to be replaceable on any of



the wall nmenbers 35A and 35C, and holds the top of the test board 500. Each
.of the hol ding nenbers 20 includes two fixing screws 28, and has two

proj ection sections 24, two penetration holes 15 22, and a plurality of
connector fixing holes 26. Each of the two projection sections 24 is a
positioning pin which proj ects approximtely right dowwards fromthe
bottom surface of the holding nenbers 20. One of the two projection
sections 24 is engaged with the positioning hole 34 of the wall 20 nenber
35A, whereas the other projection section 24 is engaged w th the
posi ti ontlng Hdkéng4pekithensldf nehbebodsd. clomtielinsingaseit haofi xTheg
positions of the hplding nenber 20 can be. determ ned in_prder_ that the
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board containing wunit 30 with high precision. The penetration holes 22 are
formed ptnerespongethe heopdiogneataber 528 prowithd ooptber tapeofothhe bottom

surface thereof. .The fixj,ng screws 28 fix,the hol dipg. menber 20 by .engagi ng
The 20 sEPEh H618 3501 1 BRI Separt 1107 ol Be DI AREEOPAFAGRYS L he
hol di ng ferbersnd0cap ecdbhxedrbe be2r ghhaceabtennac-esy 00 Brotihgehi xtng
positions of the board containing unit 30. The connector fixing holes 26

are for neldeperetend iafg thite desidiimy oabdised 026ariom the top sernackoro the
botton1s%6£ace thereof in response to top connectors 502 provided on the
top of the™5 test board 500. The connector fixing hole 26 interposes and

fixes the topaeenragehell y502n and stdebc@MEEt Pls ihe Pf BY dad idlg méhBe@Be end of
the coupling cable 10 facing the top connector 502.

10 20 hold the connectors coupled to the test boards 500, they hold
the test boards 500 indirectly. Alternatively, the holding
members 20 may directly hold the test boards 500.

Each of the guide members 60 is a pillar-shaped member
having a groove which extends in its longitudinal direction.

15 The guide member 60 has a projection not shown for engagement
into the guide member fixing hole 36, and engages the projection
into the guide member fixing hole 36, so that it is detachably
installed on the position where the guide member fixing hole
36 ig formed. And the two guide members 60 are disposed facing

20 their grooves each other on the wall members 35A and 35C
respectively. 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

25 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
boards 500 can be contained in the board containing unit 30
properly.

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

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



Accordingly, in this enbodi nent, since the holding nenbers 10 20 hold the
.connectors coupled to the test boards 500, they hold the test boards 500
indirectly. Alternatively, the holding nenbers 20 nmay directly hold the
test boards 500. Each of the guide neppers 60 is a pillar-shaped nenber
havi ng a groove which extends in its |longitudinal direction. 15 The guide
menber 60 has a projection not shown for engagenent into the guide nmenber
fixing hole 36, and engages the projection into the guide nenber fixing
hole 36, so that it is detachably installed on the position where the guide
menber fPRERgMhepenegtors FERnaad ARd PrevidedgandétAekBer 3n60obaEECHi sposed
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containing unit 30 respectively. Accordingly, since the guide nenbers 60 are
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be cont atbedhentklbeeboaicthta@it aimithg ANitis80a ponpeetyr 3@ .FunphBetheeach of
the test boards 500 is coupled to the _coupling cable 10 and the control
unit cabFeUuBdipPacahkef okl &#f FUChherPbAF corMect P BIA tah@T5623%H 6% ded on
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branches i n response ur all connectors the branches are
coupl ed taetbennectespondd ng-tomiect a)svia ylespecisrvedyt obs ilereas 1khe ot her
end of the control unit cable 40 js coupled ,

provided at their one and other ends respectively.

Fig. 3 shows another example of the configuration of the

test apparatus 800. In this embodiment, the test apparatus 800

further includes an interface board 550. And the test head 100

further includes an inter-board cable 50 and a coupling board

15 70.

The interface board 550 is a test board for generating
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. ‘

20 Both ends of the inter-board cable 50 are coupled to the
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 iselectricallycoupledtothe tester control

25 unit 400 and the test boards 500. Accordingly, since the test
board 500 and the interface board 550 are coupled via the
inter-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.

30 The coupling board 70 is coupled to each of the test boards

500 on its top surface and to the one end of the control unit



to the tester control unit 400 via a connector 44. And the coupling cables
.10 are such cables that a plurality of coaxial cables are tied up, and
coupled to the top connectors 502 and the connectors 210 (cf. Fig. 1) via
their connectors 12 and 14 10 provided at their one and ot her ends
respectively. Fig. 3 shows another exanple of the configuration of the test
apparatus 800. In this enbodi nent, the test apparatus 800 further includes
an interface board 550. And the test head 100 further includes an

i nter-board cable 50 and a coupling board 15 7Q. The interface board 550 is

a test boAPHSAS O RPT hg™ SMrfiagieal tAGCBé"dé@ﬁﬁiYweEl B ST BB Boar ds
500, and, QgPésérlgglig Cag?%@gotﬁéob Ot Obggeé%t0385§dé0566dahae one

end of e I nt er-boar e Inter-board cable 50
are couptl:le@I denthel umitechade boar dIISEGhraﬂréﬁ hewcttéstr bobbd 15i@Gitr.eshect i vel y.

Accordin the inter-board cable 50 electrically couples the int erface
board 55 ‘éﬁéllflﬂeb?%‘% BolrY BBECYRL HUG FBA, L RHE LRAEHIHR BdhrAEISS50 i s

el ecty i C@ﬂléuﬁw%‘aédfs%é e H3LQ %Q'Btél 0%%261” eéﬁolé‘@ﬂ.ay;‘fgwcﬁg eboards

500. Accordi since the test oar t e inter oard 550 are
coupl ed algalmfmlltmtce? <boald ropbber86, 70y rami) iof thhe caséredclurifi thabl e 40
can be sinplified. Further, both ends of the inter-board cable 50 _may be
coupl ed ?%uPhén&QQQQ%%?OP@%PQE@NH%e@GQﬁqgﬂﬁ%??QﬁP@thﬁﬂﬁ%@chQEFﬁng boar d
70 is coygbggstgoeach of the test boards 500 on its top surface and to the
one end of the control unit 11 cable 40 on its bottomsurf ace.
Accordi ngly, Heeegotpki hgtbovénde BOaellett 0 intay | furcugt dmtha plamtabift y of
test bands 5f(%l(%lcé%:nlon of the tester control unit 400 described in
connection with Fig. 1. For example, the interface board 550
may have the functions of a test vector generator, a timing
generator, a failure analysis memory, a format control, etc.
Accordingly, the tester control unit 400 can be packed more
15 closely.

In addition, the interface board 550 may generate a part
of the control signal for the control of the test of theelectronic
device 350. In this case, the transmission distance of the
control signal transmitted to the performance board 300 can be

20 short. Accordingly, the noise related to the control signal
can be reduced, and the test of the electronic device 350 can
be more properly performed. Further, except asdescribedabove,
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

25 will not be described.

The above and other features and advantages of the present
invention will become more apparent from the following
description of the embodiments taken in conjunction with the
accompanying drawings.

30
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the control unit cable 40. In further another enbodi ment, the coupling
‘board 70 may be coupled to the interface board 550 and 5 the test boards
500. In addition, the test head 100 nay include a plurality of coupling
boards 70, and in this case each of tfig coupl ing boards 70 maybe coupl ed
to each other vi a the inter-board cables 50. Here, the interface board 550
may further have a part of 10 the function of the tester control unit 400
described in connection with Fig. 1. For exanple, the interface board 550
may have the functions of a test vector generator, a timng generator, a
fai | ure anal yAPsoREABHY, fHONOERAtdeoRriBE1CBt @POVACcBEEPHERNS tRethest er
control j 0; ac . 15 cl.as | ddit.i t he.interface
board 55%9%%§ége%@?§ g?ggpa$§xaéggq %§¥?§%F%6§E§w§na %fg?5kﬁghﬁbﬂﬁ%gr of the
test of &dheed peldahd a dAgtcappaaths tipsbtasef ddrecdimmisdgitds easdi st ance
of the control signal transmtted to the performance board 300 can be 20
short. ABedFAFngfflCiRBtAYi-se related to the control signal can be reduced,
and the test of the electronic device 350 can be nore properly perforned.
Further, except as described above, matters in Fig. 3 given the sane
synbols as those in Fig. 1 have the sanme or simlar configuration with that
in Fig. 1, so they 25 will not be described. The above and ot her features
and advantages of the present invention will beconme nore apparent fromthe
following description of the enbodi nents taken in conjunction wth the
acconpanyi ng draw ngs. 30 | NDUSTRI AL APPLI CABI LI TY



12 As obvious fromthe 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. 13 WHAT
IS CLAIMED IS: 1. A coupling unit for elefgrically coupling a performance
board on which an electronic device is nounted and a tester control unit
for generating a control signal for controlling a test of said electronic
device, conprising:_a board containing unit for containing a test board
eIectricaMﬁﬁTcéﬁpEEﬁIMBDsé?d tester control unit in order that said test
board is replaceable on one of a plurality of different holding positions;
a coupling cable whose one end is coupled to said test board held in said
hol di ng pdsiti oA apeuRhendt Heyitendoirs ebeptedca bl gaiaPurddmdor Fanper bornance

and a hol dj nmegper ., which is fix o_be, repl aceabl one of
o or a1y TSRO IR i atl Shel Sl KPR D AR e e Ay i tester
hol di ng saottredt oar dfon aenedfatdaigd dokdnhgoposdigrls foa resporde ihg a
said fixing position. 2, A coupling unit as clainmed in claim1 further

conpri si nges4 Confrof BHPETEARIE WRGSE orfe™Td Si9Coupl ed to said test

board held in gai ¢peldi neoosidipn ands ¢ hergt hetogRdihen§OUR! ededtO SEbLhq
tester control unit. 3. A coupling unit as clainmed in claim1 further
conpri si ngleatgaicdé lyermyair ldst athalslay ddi spdsed eananolnstralt at horerdeasi thahn

inr esSpony itdO t%%itd bfoia)g:idnglsporsei};[liaocnea%Qe\moinChonseaiodf hé)lgil?gality of different
holding positions;

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; and

a holding member, which is fixed to be replaceable on one of
a plurality of different fixing positions of said board containing
unit, for holding said test bcoard on one of said heclding positions

in response to said fixing position.

2. A coupling unit as claimed in claim 1 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.

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

a guide member detachably disposed on an installation
position in response to said fixing position on which said holding
member is fixed, for guiding a side of said test board when said

test beocard is being inserted into said board containing unit.

4. A coupling unit as claimed in claim 1, wherein said board
containing wunit has a plurality of holes formed in a row 1in
response to each of said fixing positions on a surface thereof to
which said holding member is attached, and

aid holding member comprises a projection for engagement with

one of said holes.



menber is fixed, for guiding a side of said test board when said test board
is being inserted into said board containing unit. 4. A coupling unit as
claimed in claiml, wherein said board containing unit has a plurality of
holes fornmed in a rowin response to each of said fixing positions on a
surface thereof to which said holding nenber is attached, and aid hol ding
menber conprises a projection for engagengéat with one of said holes. 14 5.
A coupling unit as clainmed in claim1l, wherein said board containing unit
contains a plurality of said test boards, and said coupling unit further
conprises san i At efodpandy caple afs yhighedoih endsmare, caupkednt GSal dooard
different test boards, respectively. 6. A coupling unit as clainmed in claim
1, wherei §O84i2dnp8ar HN1EoRPAF ALRY UrRIuDtt i #3plduitaisitt Poardsai dntlest

boards, and sai.d;go i ni.t..fur L._CO upj | I C | ed
to said test bcs)grl gsf&%‘wg\ngoﬁ%ﬁlitngﬂt}%q&a;%:: p;rie%é% ICa;h CJ[%)%% %%?EL% hcg#plee of
conpri si ngthiwhcobbitbl ands cabée obdupledh twne sanidi | slicdepkeead t tesai dovesds,
board and the other end is coupled to said tester control unit, wherein
sai d coupl557§S55aV81Ys el ectrical ly coupled to said test boards and said
control unit cable. 8. A coupling unit as clainmed in claim1 further
conprising: a holding nenber as detachably fastened to a board containing
unit on orfe of Aa PPURLING yubBitf ias nglpdrsd i bAs daifhel bodhgredontwdid ngoard
unit. 9. is i j ' i t.her, ri_sing:
ol di ng’ MeRRGP B Het Behabl ) F Ao et P o Test” Hears oot Boatuly anf

said coupling unit further comprises a coupling board coupled

to said test boards.

7. A coupling unit as claimed in claim 6 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.

8. A coupling unit as claimed in claim 1 further comprising:
a holding member as detachably fastened to a board containing
unit on one of a plurality of fixing positions of the board

containing unit.

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

a holding member as detachably fastened to a test board.

10. A coupling unit as claimed in claim 1 further comprising:
a holding member as configured to hold a test board in one of
a plurality of holding positions determined by one of the

plurality of fixing positions.



10. A coupling unit as clainmed in claim1 further conprising: a holding
menber as configured to hold a test board in one of a plurality of holding
positions determ ned by one of the plurality of fixing positions. 15 11. A
test head for detachably fixing a test bo?Ed electrically coupled to a
tester control unit for generating a control signal for controlling a test
of said electronic device, conprising: a board containing unit for
containin%Hsaid test bhoard to be rgﬁlaceable_on one of a glurality of

di f ferent ol dfnd-S50sit§ashston ABFAFREPFEnber inGhAcHFSSE 1P%REA t Blpetrically

repl aceablgugneane Ofa Bepter abbhyroi dhiferent Jdwdra@ iR@sid | Onse i1 S&i gha1
board containingunit, for holding saidtest boardonone of saidhol di ng
posi ti ons fiox cespoaséing satesti F nep dsg tdadrordird dgvdeet r slompriisingbl e of

whi ch one end is.¢c | ed .Sai est Qard l.d .in sai.d, hol di ositian
and the ot her gngolgggc&?ﬁltt%dn%{% tsué]isl& ttgjsrt ecrong%r%tnrlcrflg Us%ltd. r‘:lezgc% ;\gtfégrscf oegbde
as cl ai redeipnackabieldnf uhehef soppitsl gy <f lfdiaignremediag gesachahby
fastened to a board containing unit on one of a plurality of fixing

posi tions of tReNSIELAI EGALETNI MG iGhi 5 £3Xe/ (P hIRP AL TEN i P &f m

11 furthery c tsing  arholdisng aprbers 38 et achabl yofast ered 40 A 1554 rd

board. 14. test head as clained in claim Il further conprising: a holding
nenmber as aeovkiilgdnednt s, hofer a hastingoasdiflheshe fardomping aldft ysetdholdimg

posi tions det%hnlnegnb egngngé he afﬁF¥fﬂJ§ (§§ fefgnnga%8§|t|ons. 15. A

test apparatus ‘or testrig an el ect?onic e ,” 7 conpri‘sing:

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.

12. A test head as claimed in claim 11 further comprising:
a holding member as detachably fastened to a board containing
unit on one of a plurality of fixing positions of the board

containing unit.

13. A test head as claimed in claim 11 further comprising:

a holding member as detachably fastened to a test board.

14. A test head as claimed in claim 11 further comprising:
a holding member as configured to hold a test board in one of
a plurality of holding positions determined by one of the

plurality of fixing positions.

15. 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 Dboard electrically coupled to said tester control

unit;



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 wunit; 16 a board containing unit for containing said test
board el ectrically coupled to said tester,gontrol unit in order that said
test board is replaceable on one of a plurality of different holding
positions; a holding nenber, which is fixed to be replaceable on one of a

plurality of different fixing, positions of said board containing unit , for
hol di ng sai d t &st°BBafd GPBhEL BING 8 T ol diHg FOStELeAE9 i RatdspbRsk (oasd

fixing pogiiticericandya CRldNgr 6akle qof tadii &M epgrepd i iGouphediqersaikht
test board held in Said holding position and the other end is coupled to
sai d perf cafgndesiododrdia.s Aardstceqpigr ruLngs ol ad neturalttwi of 161 fiexert
conpri si ng; -hal di . er as detachably fastened to a board contai ni ng
unit on o%glgfgg ng?EF? y'of fixing positions of the board containing
unit. 17. A tesat hioéddngs mehdietred wihi ctl dismfixeldurtichére cosrd daigle aorhodbrtd ngf

menber as detachahly fastened to a_test board., 18. A test head as c| ajned
ol ai m 25 TIEAr YO SERG=Ts RORAMAQDABbEP S50 oRf 1 JuPSa: foCRGFat &Lhu
test boar iR QN&@f noaddRhyr ahiiby tekthgbdiragapegét bensadat BETHNRY BY¥s PPERS
the plurality of fixing 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.

16. A test apparatus as claimed in claim 15 further comprising:
a holding member as detachably fastened to a board containing

unit on one of a plurality of fixing positions of the board

containing unit.

17. A test head as claimed in claim 15 further comprising:

a holding member as detachably fastened to a test board.

18. A test head as claimed in claim 15 further comprising:
a holding member as configured to hold a test board in one of
a plurality of holding positions determined by one of the

plurality of fixing positions.





