TEST CH P USED FOR TESTI NG | NTEGRATED CI RCUI T PRI ORI TY CLAI M [0001] The
instant application clains priority to Japanese Patent Application No.
2009- 158871, filed July 3, 2009, which application is incorporated herein
by reference inits entirety. TECHNI CAL FlI ELD [ 0002] An enbodi nent of
subject matter relates to a test chip for use in an electrical test of a
sem conductor integrated circuit, and nore particularly, to a test chip
formed as an integrated circuit in a wafer and cWockerifo ci FENi7tI49hi ps.
BACKGROUND [ 0003] As an exanpl e of an apparatus for testing a plurality of
uncut integrated circuits fornmed in a wafer at one tine or separately in
several batches, there is one using a test chip for carrying out an

el ectrical test of tiwrcAtrama BOR QKGN ﬁ@@ﬂ(g}?&ff jfpnal Patent Appin.
Public Di sclosure No. 10-510682 and hb#h%gﬁ2513 , %ﬁ?%ﬂ?are i ncor por at ed
herein by reference). [0004] The above prior arts use: a chip unit
arranging a plurality of test cHRJORERY CLA®Mupsi de of a chip support; a
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chip unit dR#HSemMEEDSrobe unit and having a plurality of connections pins
each of which has a pin support and a plurality of connection pins
penetrating the pin support in g@ ﬂ@g? g g'rection, t he upper end and the
| ower end bein? cagggle of resp ?' ecting upward and downward of
.

the pin supp¥e Sisliment oF tsubjprit pnageneclettet atesekliptivt asl insingnal to be
used for anleetriesltigst 6@d seh@whdiRior aflediéCAfcai Sfld ﬁiofe%‘tfculaflﬂ% kSt cnfp deVi ce
under teStimﬁﬁgmﬂ%%m%,£ petdan to pro es§ra [ esponse S|gna? upon recei pt

of the response signar TFontne i YHBOCIPRAIPSThys, since the
conventional techniques do not require a plurality of wiring boards with a
plurality of circuits having a fackcroNptest chips, a test head which
had been r ki ed Qhefor e nventional techniques is significantly
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[0004] The above prior arts use; a chip unit arranging a plurality of test chips on
the upside of a chip support; a probe unit distanced downward from the chip unit and
having a probe support and a plurality of contacts arranged on a probe support on the
underside of the probe support; and a connecting unit disposed between the chip unit
and the probe unit and having a plurality of connections pins each of which has a pin
support and a plurality of connection pins penetrating the pin support in an up-down
direction, the upper end and the lower end being capable of respectively  projecting
upward and downward of the pin support.

[0005] Each test chip generates an electrical signal to be used for an electrical test
of an integrated circuit, that is, a device under test, and has a function to process a
response signal upon receipt of the response signal from the device under test. Thus,
since the conventional techniques do not require a plurality of wiring boards with a
plurality of circuits having a function of test chips, a test head which had been required
before the conventional techniques is significantly minimized, so that the testing
apparatus becomes less expensive.

[0006} The above conventional techniques, however, describe or suggest nothing
about a concrete function and a circuit of a test chip except the matters mentioned above,
Therefore, there is no reducing the number of channels for communication to and from



an external device such as a conmputer nor carrying out an accurate and
pronpt test. [0007] The present invention ains that, though a circuit
configuration is sinplified, the nunber of channels for conmunication to
and froman external device can be reduced and an accurate and pronpt test
can be carried out. SUMVARY [0008]In the present invention, the test chip
generates a test signal for an electrical test of a device under test and
receives a response signal froma device under tmgil:NoSUChFaNE8SS chip
conprises: at |east one signal processing circuit for generating the test
si gnal and processing upon receipt of the response signal; and a
delivery/receipt circuit for delivering and receiving electrical signals
to and froglégg Tigpal rocessi circuit and outsigﬁ.H%SOOQiThe si gha
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circuits frgglpcgé%duatntaf%uéﬁ%g@éﬁrw it%gcagi%%ﬁgf'%\?ﬂt‘ch represents that a cell in
t he device under test is defective to the delivery/receipt circuit.

[ 0010] The delivery/receipt circui§yspagyses: a rate generator; a fai
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pr ocessi ngireuit &ididutsigey further have a clanp/load circuit for protecting

t he si gnal cessyNa. ci,rcuit .froman excess yolta i nput.ted to the
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conpar i ng cirbét.r esponse signal with an L-side reference signal; and a
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based on out put signals o |
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signal; a timing generator for generating a timing signal corresponding to the reference
test frequency signal; and a pattern generator for outputting an address signal to the
outside for reading the pattern information from the outside.

[0011] The signal processing circuit and the delivery/receipt circuit can be
connected to an external computer and actuate upon receipt of a power from outside.
[0012] The signal processing circuit may further have a clamp/load circuit for
protecting the signal processing circuit from an excess voltage inputted to the signal
processing circuit from the device under test.

[0013] The signal processing circuit may further have a constant voltage and
constant current measuring circuit for measuring the voltage and current of input/output
terminals of the device under test.

[0014] The comparison circuit may have a first analog comparator for comparing
the response signal with an H-side reference signal; a second analog comparator for
comparing the response signal with an L-side reference signal; and a defective signal
generating circuit for outputting the defective signal, based on output signals of both
analog comparators.



Docket No. (FPN17-144) [0015] The defective signal may include information
whi ch specifies a coordinate position of a defective cell in the device
under test. [0016]In an enbodi nent, since the testing function was divided
into a signal processing circuit and a delivery/receipt circuit provided
with various circuits such as above, the nunber of channels for

comuni cation relative to an outside unit and nore accurate and pronpt
test can be carried out though the circuit configygaklon @pne f@st chip is
sinplified, even if there are a plurality of signal processing CIFCUItS
and the delivery/receipt circuit is used as a common circuit in those
signal processing circuits. BRIEF DESCR PTION OF THE DRAWNGS [0017]FIG 1
is a front w sh diment of a testing apparatus using a test
chip accor &dﬁlr]ig] ?Wee&g?‘%%“eﬂ ﬂ\%m‘:}“&ﬁm TrG’G‘i‘H’]‘F*P% speqifiesp oeidiglect i ve vi ew
i n which ap@sétrqnOﬁsdémiVythdthetctvmumdoumm ng to be used in the testing
appar at us gjoggn 'nhfitperi‘tbéﬂirﬁen‘ieﬁﬁbeftﬁé’@s@% ﬁﬂ ngbd}‘ylged {,1900;%%54]6 3is a

perSpeCt [ Ver VI SeW 1.n g é%r assenb % ts surroundi are seen
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assenbly a#hdve.ithe surbepoihdiengls (OGRS fektive PanspBid uiieand wyyei N whi ch
the card asseaklamd |p$or§;QQé§t tdnOpR &.Pﬁéd%ﬂ@kl%uaﬁhﬁ%cn{lp&%ﬁ%ﬂ oy of'astes‘%” eXp' oded
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assenbl y. EHlp s simplifie ere’are a plur YPot signal processing circuits and th e

delivery/receipt circuit is used as a common circuit in those signal processing circuits.
BRIEF DESCRIPTION OF THE DRAWINGS

d, even 1

[0017] FIG. 1 is a front view showing an embodiment of a testing apparatus using
a test chip according to the present invention.

[0018] FIG. 2 is a perspective view in which a card assembly and its surrounding
to be used in the testing apparatus shown in FIG. 1 are seen from obliquely above.
{0019] FIG 3 is a perspective view in which the card assembly and its surrounding
are seen from obliquely below.

[0020] FIG. 4 is a vertical sectional view of the card assembly and its surrounding.
[0021)] FIG. 5 is a perspective view in which the card assembly is seen from
obliquely below.

[0022] FIG. 6 is an exploded vertical sectional view showing main composing

elements of the card assembly.

[0023] FIG. 7 is a perspective view in which the card assembly, with the chip unit
removed, is seen from obliquely above.

[0024] FIG. 8 is an exploded front view showing the connecting unit and the
coupling unit to be used in the card assembly.

[0025] FIG 9 is a perspective view in which a chip support to be used in the card
assembly is seen from obliquely above.

[0026] FIG. 10 is a perspective view in which the chip support to be used in the
card assembly is seen from obliquely above.

[0027] FIG. 11 is a plan view showing the connecting unit and its surrounding,
with the chip unit removed.

[0028] FIG. 12 is an enlarged sectional view of the coupling portion of the card
assembly and its surrounding members.

{0029} FIG. 13 is an enlarged sectional view showing the connecting unit in FIG.
12 and the upper and lower coupling units together with their surrounding members.
[0030] FIG. 14 is a front view showing an embodiment of the displacing
mechanism in a developed state together with a fluid circuit.



[0023]FIG 7 is a perspective view in which the card assenbly, with the
chip unit renoved, is seen fromobliquely above. [0024]FIG 8 is an

expl oded front view showi ng the connecting unit and the coupling unit to
be used in the card assenbly. [0025]FIG 9 is a perspective view in which a
chip support to be used in the card assenbly is seen from obliquely above.
[0026] FI G 10 is a perspective view in which the chip support to be used in
the card assenbly is seen fromobliquely above. peR&RhFI Gapbui-sup pl an

vi ew showi ng the connecting unit and its surrounding, with the chip unit
renoved. [0028]FIG 12 is an enlarged sectional view of the coupling _
portion of the card assenbly and its surrounding menbers. I[:?)(()3\29]1FI G é?,t |hs
an enl arge tio [ nectin . 1.n an e
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[ 0030] FI G I‘ZPCP@ %‘%P@ﬁ}{‘a‘l{? Pehipen gi4an embodi ment ~of the displacing
mechani sm i(0032) dev@&@p6ds eﬁdirﬂﬁﬁdﬁa@ﬁﬁtf&%kpwnidg ofle &rhBodfineat &fGUksk chip to

be used in the testing apparatus.

[0033] FIG. 17 is a view showing a waveform of an electrical signal in the test
chip of FIG. 16.
[0034)] FIG. 18 is a plan view showing another embodiment of the connecting unit.

[0035] FIG. 19 is a vertical sectional view of the connecting unit shown in FIG. 18.
[0036] FIG. 20 is a plan view of the connecting unit shown in FIG. 18 with the pin
support piece removed. '

[0037] FIG. 21 is a vertical sectional view of the connecting unit shown in FIG. 19.
[0038] FIG. 22 is a front view showing the pin support piece to be used in the
connecting unit shown in FIG. 18.

[0039] FIG. 23 is a front view of the pin support piece shown in FIG. 22.

[00407 FIG. 24 is a vertical sectional view showing a part of one embodiment of the
connecting unit using another connection pin.

DETAILED DESCRIPTION
[0041] In FIGS. I and 4, an up-down direction is referred to as an up-down
direction or a Z direction; a right-left direction is referred to as a right-left direction or
an X direction; and a direction perpendicular to the drawing sheet is referred to as a
front-back direction of a Y direction. However, these directions differ with the
postures of a chip unit, a probe unit and a connecting unit when they are mounted on a
frame of a testing apparatus.
[0042] Accordingly, the testing apparatus may be used, in a state where those three
units are mounted on the frame, regardless of a state where the up-down direction in the
present invention becomes actually an up-down direction or vice versa, an inclined state
and so forth.
[0043] Referring to FIG. 1, an embodiment of a testing apparatus 10 inspects or
tests a plurality of uncut integrated circuits (not shown) formed in a disk-shaped
semiconductor wafer 12 as a device under test at one time or in several batches. Each
integrated circuit to undergo an electrical test by the testing apparatus 10 has a plurality
of electrodes (not shown) such as pad electrodes on the upside as well as a plurality of
cells.
[0044] The testing apparatus 10 comprises: a support unit 20; an inspection stage
22 supported on the support unit 20 and receiving a wafer 12; a card assembly 24



Docket No. (FPN17-144) [0031]FIG 15 is an enlarged front view of a pressing
force adjusting portion of the displacing nmechanismshown in FIG 14.
[0032]FIG 16 is a circuit diagramfor explaining one enbodi mrent of a test
chip to be used in the testing apparatus. [0033]FIG 17 is a view showi ng a
wavef orm of an electrical signal in the test chip of FIG 16. [0034]FI G 18
Is a plan view show ng anot her enbodi nent of the connecting unit.

[0035] FIG 19 is a vertical sectional view of th@ogeNeecti@eniiig shown in
FIG 18. [0036]FIG 20 is a plan view of the connecting unit shown in FIG
18 with the pin support piece renoved. [0037]FIG 21 is a vertical
sectional view of the connecting unit shown in FIG 19. [0038]FIG 22 is a
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16) for controlling each circuit and equipment of the testing apparatus 10 and

processing signals,

[0045] The support unit 20 is provided with: a base plate 30 extending in the XY

directions; a columnar support 32 attached so as to extend upward from each of plural

positions at intervals in the XY directions of the base plate to extend upward, and a

plate-like support base 34 attached to the upper end portion of each columnar support

32 and being parallel to the base plate 30.

[0046] The support base 34 has a circular opening 36 for receiving the card

assembly 24. A rim portion around the opening 36 and defining the opening 36 is

made an upward stage portion 38 which supports the card assembly 24 (see FIGS. 1,4

and 12),

[0047} The inspection stage 22 is a known mechanism which makes a chuck top

40, which releasably adsorbs the wafer 12, supported vacuum-wise on an upper portion

of a stage moving mechanism 42 and moves the chuck top 40 three-dimensionally in the

X, Y and Z directions by the stage moving mechanism 42 and rotates angularly about

the Z axis (e.g., the imaginary axis 94 in FIG. 4) extending in an up-down direction,

[0048] Thus, prior to an electrical test, the wafer 12 is moved three-dimensionally

in front-back, right-left and up-down directions in a state of being adsorbed releasably

on the inspection stage 22 vacuum-wise, and rotated angularly about the Z axis, thereby

positioning each electrode of the integrated circuit so as to be able to contact the tip of

the plate-like contact 44.

[0049] The card assembly 24 includes: a disk-shaped parts unit, i.e., a chip unit

46; a probe unit 48 provided with a plurality of the contacts 44; a connecting unit 50 for

electrically connecting the internal wirings of both those units 46, 48; an upper coupling

unit 52 (see FIGS. 2 - 15) for separably coupling the units 46 and 48; and a lower

coupling unit 54 (see FIGS. 2 — 15) for separably coupling the units 48 and 50, and has

-

a generally disk-like shape.

[0050] In the following is given a further explanation about the details of the
above-mentioned card assembly 24 with reference to FIGS. 2 — 17,

[0051] As fully shown, in FIG. 12, the chip unit 46 has a plurality (M) of test chips
56, respectively acting as electronic parts, arranged on the upside of the disk-shaped
chip support 58. Each test chip 56 is made to correspond to a plurality (N) of devices
under test (integrated circuits).



DETAI LED DESCRI PTION [0041]In FIGS. 1 and 4, an up-down direction is
referred to as an up-down direction or a 2 direction; a right-left
direction is referred to as a right-left direction or an X direction; and
a direction perpendicular to the drawing sheet is referred to as a
front-back direction of a Y direction. However, these directions differ
with the postures of a chip unit, a probe unit and a connecting unit when
they are nmounted on a frame of a testing appar at DecketiN0O42]Feapigdi ngly, the
testing apparatus nmay be used, in a state where those three units are
nounted on the franme, regardless of a state where the up-down direction in
the present invention becones actually an up-down direction or vice versa,
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unit 26, the computer 28 and the like.

[0056] The ring 62 is a plate-like ring and has in the inside of the upper end an
inward flange portion 62b projecting inward from the upper end portion as well as a
positioning hole 62c penetrating in the up-down direction at each of plural positions at
intervals in the circumferential direction.

[0057] The chip base plate 60 and the ring 62 are separably coupled with a
plurality of setscrews 76 (see FIG. 9) penetrating the flange portion 62b downward from
above and screwed into the chip base plate 60 such that the chip base plate 60 is pressed
by the underside of the flange portion 62b and that the ting 62 extends coaxially around
the chip base plate 60.

(0058} A plurality of cam followers 72 are provided in the ring 62 at intervals
about an imaginary axis 94 shown in FIG. 4. The cam followers 72 of the ring 62
extend from the outer circumferential portion of the ring radially outward to act as a part
of a displacing mechanism 74 (see FIGS. 2, 3, 4 and 14) in the upper coupling unit 52.



[ 0048] Thus, prior to an electrical test, the wafer 12 is noved
three-dinensionally in front-back, right-left and up-down directions in a
state of being adsorbed rel easably on the inspection stage 22 vacuuntw se,
and rotated angularly about the Z axis, thereby positioning each el ectrode
of the integrated circuit so as to be able to contact the tip of the

pl ate-1i ke contact 44. [0049] The card assenbly 24 includes: a disk-shaped
parts unit, i.e., a chip unit 46; a probe unit 48Rl dequ'It;_Img;?
plurality of the contacts 44; a connecting unit 50 for electrically
connecting the internal wrings of both those units 46, 48; an upper
coupling unit 52 (see FIGS. 2 - 15) for separably coupling the units 46
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cer am C, eir lam nat ﬁ@ sha
i nternal wWoPF ’hﬁ'é‘ pgHion ghige feat P?%E?ﬂ mﬁ%fsx Prmqtlprbpreth%grﬁiﬁ@r@pwnd p timaksa ( not
shown) conpreistiey dawnwasl &bmcthe dohes enf podtien tofshe afii predGasOdbséribed wpsi de as

X t de._and furth
\Qlem 2 ?tJasauema&énph?pﬁmmeﬁjléalbs&@msz -30d0 g@d@z{zﬁ%ﬁ apafe pll”e er,

of co or
i nt er nal ﬁ(a}erﬁtlﬁ E‘ﬁ’ulflﬁeﬁ’tﬁg Blﬂdzq%rﬁt”%‘ﬁso 8} Gagcttarlgpanese Patent
Appln. Public Disclosure No. 2009-115477 Official Gazette and the like, which are

incorporated herein by reference.

[0062] Each contact 44 is secured to the probe land 87 at the upper end portion of
the seat portion in a cantilevered state by soldering, welding and other arbitrary methods
such that the arm area extends in the X direction or the Y direction, while the tip area
projects downward. The upper end portion and the lower end portion of each internal
wiring 84 are connected, respectively, to the connection land 85 and the probe land 87.
[0063] The ring 82 is a plate-like ring, like the ring 62, and has in the inside of the
lower end an inward flange portion 82b projecting inward from the lower end portion as
well as vertically penetrating positioning holes 82c¢ at intervals in the circumferential
direction, respectively, at plural positions.

[0064] The probe base plate 80 and the ring 82, like the coupling of the chip base
plate 60 and the ring 62, penetrating the flange portion 82b upward from below, are
separably coupled with a plurality of setscrews (not shown) such that the probe base
plate 80 is pressed against the upside of the flange portion 82b and that the ring 82 is
coaxially extended around the probe base plate 80.



connected to the connection |ands (not shown) which are connected to the
el ectrodes of the test chips 56, while the upper end portions of the

remai ning plural internal wirings 64 are connected to the termnals of the
connectors 68. The end portion of each internal wiring 64 is connected to
t he connection | and 66. Each connector 68 is coupled with the other
connector 70 which is to be electrically connected to the external unit

26, the conputer 28 and the like. [0056] The rin S a i ke ring
and has in the inside of the upper end an inwar g)o zfr?ge p@%@?gﬁbwb
projecting inward fromthe upper end portion as well as a positioning hole
62c penetrating in the up-down direction at each of plural positions at
interval s dqn the circunferential direction. [0057] The chip base plate 60
and the ril80%82 arldksbpansdi-» rhuslpy eircam oHowerpT2 araptiackedds theaing 82 ews 76
(see FI G 93t ipemnss staui theg inhdgimafy &idge showit InFIGERb THevmvanewérs grveReove and
screwed i bas l.ate 60 is
pressed b;ﬁ EFZ"h?e ﬁg‘!:rr@?(pdﬂ ag]fbp L‘ﬁ.&&fi I ang%igg%t%{1%ﬁ}l%§gﬁﬁ th fth?Hegrl ng 62
ext ends co%&ngla‘i’?sél’%?fdhﬁqi@ laciig oghaiist4ip dhedgyer popleg witidur al i ty of cam
fol | owers [P@66dr e pisofullggedwinrin FIG IEIthgc(ﬁﬁetﬂiﬁlgllﬁltﬂ)’hﬁ%|n@lti}ﬂ’@¢tﬁzn@:ﬁoﬂ magi nary

axi s 94 showgd ) Eﬂe&cﬂg AT ctﬁ?gnalé 94&9:}‘%{%5%%366%&} &ﬁﬁi& {SE Shes ﬂ[end from

t he outer Clrcu erenti ron O 0O act as a
part of a R YRPAtPhipr Hﬁ’é%ﬂg @ﬁchrwe 0p @ISy cﬁlepznsuaporms a pimholdar t he upper
coupl i ng WAdiand 5@1ate-ll[kncriﬂgt92m&rédERMkﬁh&ﬁhﬂho]@i&OE% B finthdl¥erSDeWports N FI G 12,
the pr Obeeﬁ; %ém'ns 195 %g'sgg{i tl’@fﬁttnc @ormewo@.' fﬁé’ g@fveﬁﬂgfya%netm nd a

di sk-shap p g e_cont act ¥ t he
under i de K-S awﬁ*a pgh%m‘y&a %veﬁrbsw holls ltlaffqun@lgﬁ?@w ded with a
di sk- shap4@063i obe Hadseftbé pih dol8er 90i dnH thehingi2tiaadn dpwanf st4pe pbitich sndd4 ar r anged
on the UnQﬁfo%qvﬁrdtsﬁ?%gmlorﬁﬁC{g@thérqgn Bert i e g@ﬁ%%@&&@@be base

pl ate 80. Further 02 recei ves theﬁ ase in an
openi ng 859! ‘@IﬂF‘i‘E%BIah@ REfscios (EetShovm AP a1 e nsesed aeainstieach etheinder si de of
t he probe ahdpwitphat @axally omdstedin kaddpotti vel y, upward and downwar d.

[ 0060] Sucoggpr OD&afiAsindlia fin 88 id Madd &laﬁ%reah@aﬂwoﬁ%{,ﬁm%ase% gtageGgf an

el ectrlcall . |ns;\lat|n teE;fa S#Fﬂ
resin such ke orp & Marpotign 86 at""l’i@?‘rpc’FeéFﬁ‘FﬁéP@s and has
appr oxi matheldgr thm itsethiekuts edistcgon, asiatbﬂahy faging tUrehapddi qpphagepm(ai b60, Wi th

Upsi do, - api g gy, e by B el ekt b0 4 mBS PRRh 8, WS O P e,
[0061] Each q?f%'ﬁi% AS%?@dg ‘g‘iﬁﬁﬂpﬂtvxﬁﬂ%wﬁl 8?{& S FPRIE, GWI&I?P]%W@eat portion
(rmount i ng Pamea))f@&tr@ﬂrdmﬁgm §bat(see FIES.d@vand dB). eThé wpper ad partinaf & ext endi ng

fromthe hpyuernpeﬁm@pgau a{a OF 1508 B glortRAr 41 @O Idv&brtt?epoﬁldﬁ' sot%%é gn or t the Y
fron en por i on

direction,_a rea n
of the arby &qgé}y’ c(fg 3‘4“?‘% §%§1 ﬁ‘%glné'ﬁ pin. Public Disclosure
No. 2006- 549880 orwa éhlalsumzteft& dhe pralpﬁaﬁ@w (28t 2z tthenpipi suppoPu$A are Di scl osur e

No. 2007- H:da%&ﬂﬁ dhipled il thEaz@iling , unita BanagesPaltenhe Alkdlly Bubling D scl osure

No. 2009- i1 [ e like, which are incorporated
herein by er encsfedd' ‘fvg&@é&%&n&%ﬂa&{g 44 is secured to the probe |and 87
at the upp¥/ @WWmFl%ézéb%QOWIﬂg Wht S0ps gparaliy squpledmith st ate by

sol deri ngﬂle\mppmrlgseajrdswh that thakili portaryof e e is utnttdad the hewad m ar ea
ext ends | Sk fortorlbs BE 4L Aok thCs b ILAGGE W Wb} Sxdnchibhs 35 ea prof ect s

downwar d gn and I on of éach internal

er en
Wi ring 84%‘?‘@11(5@*2%8%}\95’[5 PR pbthe W8 32, andoscieidnecigionse surpart |basd3485 and t he
probe | an@Th@&7the cird @G&NHLIY B¢ isrsuppgriSlatitle sapppitame 20.i ke ring, like the ring 62,

and has i poyie Ingkqlﬁ%% M@Oh@wefz ﬁiadlaashchrmé@wﬁggﬁm%afap 49y 82b

projectin as vertircally

r end on, as
penetrat i ﬁ’ﬁfug‘ﬁfs}“tardﬂlr‘i‘i“ﬁﬁ’ oP 2@3%113 '18‘9'5 2% \Atrust bparing apparatys féraad ent i al
di r ect i ona ratay pieg 68 dispoged mtwesh the pin sopirt §8cnd the thrust bearing apparatus 96

and coupled with the thrust bearing apparatus 96 from the rim side.
[0072] The thrust bearing apparatus 96 has an annular bearing holder 100
extending about the imaginary axis 94, a thrust bearing 102 extending about the



[ 0064] The probe base plate 80 and the ring 82, like the coupling of the
chip base plate 60 and the ring 62, penetrating the flange portion 82b
upward from bel ow, are separably coupled with a plurality of setscrews
(not shown) such that the probe base plate 80 is pressed agai nst the

upsi de of the flange portion 82b and that the ring 82 is coaxially
extended around the probe base plate 80. Docket No.(FPNL7-144) [0065]Like
the ring 62, a plurality of camfollowers 72 aregtiachedeitig ring 82
at intervals about the imaginary axis 94 shown in FIG 4. The camfoll owers
72 of the ring 82 are extended radially outward fromthe outer
circunferential portion of the ring 82 and act as a part of the displacing
mechanism.74inthe%wer couplin |(i [006?{1] fully. showmn in FIG
12, the colfHEEAnE LA EEG PRstionl tpﬂoi 4. S dhp aearing ol 10t digpsed

el ect ri cal bgfwesnrimenhip supgpdrhes ardwrpe@msuppoftaﬁdsd h6piamebpd 88 gradicalady, sk- shaped

pi N SUPPOT {he 38 f)@f M@%&dt@&n’h@%@ﬂ 6 %@wfebmer&!j}?rﬂ Dg SHPH grt 88 has

2, ! 1, ol LN, PRt B o b e RSt Pt FREDRR L connect | on

pi ns 86 vemterabsl ih yheparenfeatntialt diectitinsdd -thchegsedd ooithe undérside ofobe bdEniagri ng 92
recei ves tfgdphsp, hol der 90 in an opening 92a. [ 0067] Each of the pin hol der

90 and the..ring st a on d do rd stage
portion i n[objﬁﬂ outz%arcgif’ E’Bigaroﬁpo ‘éﬁga“'f‘%g %&@‘aag(?r"?he \é\g}\évaf'e"%tgbar ably
coupl ed witing B ol asmat tOtryowfrelsmegcr @ pgsitamingpinni() is profestetl apwed pr essed
?88%8?Ea§%%“q€‘:“2%h9 eﬁﬂ%h&"&G‘OQ%@rﬁﬁé‘?‘é‘ﬁF&?‘?&ﬁ P
mat eri al |hFFl qg%&‘mﬁ“iip ﬂf?é“’%? Bt ¥ibay tp‘f(%m@“rfé §r‘?ﬂgﬁ'§ %l n
portion 86ae whipkH spenét barclgvely displadeablelér @ Qiptdawh tdiredtion aﬂnhmﬂs*.o térection, a
| at eral | y-£@gv gﬁa%@@%qtmpg@drl ortion 86b which int egral I y continues
to the up ortl f th ort a, and a ci ng
U- shaped ﬁ@é\@ﬁ) pé)nlb IQSHQ :I“nsﬁ]’@beﬁz?f?‘&/’“%%ﬁii Lﬁh@ﬁ | ower
portion ofconﬁ@rirtm rbypmhmt @ﬂlr@eaal (pedtion Fh{38,. exteRdsaupavatkd3yr, dOthazd;f{mr end
}oortl o? Ofthd h;t%ldénﬁ% ﬁlﬁ&s@@Bﬂh@'ﬁm?@@ aﬁd‘ﬂtafcﬁtﬁ tb%{nd gemmp&r&la f thed
ower tip portion are, respective ownwar
fromthe pnlq Yers) %i’@mp%te 96 ‘# cﬁ%feﬁy@ﬁ%é‘ﬁjrqe’ 5‘%‘0 Lﬂh&“‘{)?é’ ée '%‘Eﬁpport 78,
and the plmﬂmm@;@mﬂmmuw mxflﬁalppsf @quﬁlt@?dc)flbydltchlepoctmmpl Thegthoasi t s 52 and
54 with thgad Iﬂ'z%ihﬁa\thﬂxlb&ﬁﬁjm{digrsld%gtHéaIp}ﬁd@ZSf e %te(:%%epol&ko@ofﬁe as a

comon axho% %%99‘] Jﬁ]ﬂuﬁr lb@%‘i}%ﬁi{“g@c‘h mﬁ@gnn ctl %1 unit 50 is

separably cou ortion of

the ring 99075 nofiagh é@a@nmt&w%fﬂﬁp{wh@e‘étoag@eﬁ@# LISW@»@Ydhe Pl@t@ ®ngpport base
34 by pasglofipnapafiially abugled with SerEmsERes $00Mdt 4 sluolylihdiRal feggh hol e 92b

o iy g i b Rl o 4 05 S5,

FIGS. 12 &fiehegto Ehemlay ripdor S ﬁlglshﬁvs Iof e 'aﬂersmor upside of the
ring portion.  Thus, each rotary ring 98 is assembled rotatably about the imaginary axis
94 shown in FIG: 4 relative to the three units 46, 48 and 50 (see FIGS. 1, 2 and 6).
[0076] In order to smooth the movement of the rotary ring 98 relative to the ring
92, an annular slide sheet 106 is disposed between the ring 92 and the rotary ring 98.
[0077} FIGS. 14 and 15 show an embodiment of a lower (on the probe unit 48
side) displacing mechanism. The upper (on the chip unit 46 side) displacing
mechanism 74 has inverted configurations and structures of plural cam followers 72,
plural cam slots 110, plural drive mechanisms 112 and the like in FIGS. 14 and 15
which constitute each displacing mechanism.
[0078] As fully shown. in FIGS. 14 and 15, in each displacing mechanism 74, the
plurality of cam slots 110 are formed at intervals about the imaginary axis 94 shown in
FIG. 4 in the rotary ring 98 so as to receive the cam followers 72, and the plurality of
drive mechanisms 112 are provided at intervals about the imaginary axis 94 shown in



includes, in addition to the plural displacing units 74, a thrust bearing
apparatus 96 and a rotary ring 98 di sposed between the pin support 88 and
the thrust bearing apparatus 96 and coupled with the thrust bearing
apparatus 96 fromthe rimside. [0072] The thrust bearing apparatus 96 has
an annul ar bearing hol der 100 extendi ng about the imaginary axis 94, a
thrust bearing 102 extendi ng about the i magi nary axis 94, and a
positioning pin 104. The bearing hol der 100 is disRosed bgpMeenst he chip
support 58 or the probe support 78 and the pin support 88 (particularly,
the ring 92), and the thrust bearing 102 is di sposed between the rotary
ring 98 and the bearing hol der 100, and the positioning pins 104 are

b U e upe b b & iESTice B i ik RS SFad iRt Toerpe i Bpeach
bearing hot'#eert880 is attached to the upside or the underside of the ring
92 so as no79]0 NOBRhikhdlot VIRl s a1 PRI R tY Aunlfffovst 7RIl ect ed
posi 11 ont s CHD Pt L@ ToEBERAEEL Bl 170 s sfte haf Brdilen e, ng 02 as
wel | as t h#opirthpimaginpyeris 998 and the ring 92 are coupled so as to be
(r]I el alti veljyiodstﬁpl acem8| ialet N10d& @pendei%hr%dreaédnwgrdaw prafes If:(%i‘)eetilégl ﬁti vely

i spl ace .he j i pary .axis, . Each beari. ol der as an
- shaped cinssondiBEen RAOIGY B Beabeh MRy WaRF Sy S Shor
cyl i ndri cafie prebe ugperii (enthe ship sppoplar d or downward from the upside or
the under sjoog1]of t1He chimhPeridn 1 FBthadd EAChRGMcd Q0E RRicK isME1iRd UYOh ahdle T €1 ati vel y

nove by a i h.,as a s w er (.not. shown),. apd a plate
Tohg por £ TR Wl Pﬁﬁgfét@féﬁ%ﬁw P P & Rert B RO A5 ios oo
portion. Theinishperien Hlabscames dloser o the shircsvppbrt B or the poabd enpppd @8 oide t he upsi de
of the pl gt.e, upwagl gadewhwadef the bearing holder 100 in an annular orbital

board (thr rin t i de.or the.undersid 0075].Ea rotary ring 98
is L- shape[g@J i n\g/’l?ehre tcgrg _%Bg%afgg% fgytp'? Eagesp‘?eﬁlé{gﬁ?en%wﬂ}? ?%ﬁ%aﬁ"r ally

coupl ed wiStHaceREPIsHEERe P apPpTh §8 3103 anhhasa Riwdity ofiptassesld 14eal 14perd i on

ext endi ng lupmedndave owiadvhsaidd dppa3iit tdiic Pintsppokt 98 spRY t i Ye@bsel MEtar | NQ

por ti on, afeh by 134! AEHEHA Bl bbo AN LA b AKRGROT Y board (thrust” ring) of

t he underilde or upsl rriron. us, each rotary ring 98 is

erin [ .

assenbl ed [PEBht aby ﬂaﬂo@@fnpiﬂnﬁlowm?ﬁ%&f I/ perhs dove mpdhapistn 1B |uSs4 & el ati ve to
t he t hr ee phmalitp of 6ylif8eransdhdfsn(ss BewktGS piston Dogiivd i69onndc@ 16 leno@ryder to
smoot h t hg,gR¥ &8 Hif 1 10 ; j rd 92, an
annul ar sl de eetu%béﬁggdé?@g@é@%hggfagg%&%ﬁgbﬁgﬁdﬁﬁgqg% 4t & rotary
ring 98. ﬁ@ﬂ¢#§~|cs. 14 and 15 show an enbodi rent of a | ower (on the probe
unit 48 sifel8f] di s lompiengd fieih arh ascoriiressedogiesnd (completyed 6iiiPsupplidd 46 si de)
di spl aci NGifEERANIF W s @ivel MARLLGSE AN L ILIRR @51% res of
pl ur al can1fo||8m$$s 72S plﬁfg% cams opi 1%%,:éf§%g Ff@% ghanisns 112
and the | PREFHIH Qe 1200 Fresture s Ene BT LI 14 iskaliestgfacTiog
mechani s mpresgie7 Sulls sduede| 120 poassure iadjuftinESnechdnisnd 22,5sndi valeadd diespl aci ng
nmechani s Medithollbd 8y e brdthuter ¥8 Hownd PRy #t s 110 are fornmed at intervals about
the imagi %SX] axi %Vh%ﬁ tllse:hp(%cl,As@mé Huid is supplied to one cylinder chamber relative to the

piston, each drive mechanism 112 is moved in an extending direction and rotates to

move the rotary ring 98 in one direction about the imaginary axis 94, and when the

pressure fluid is supplied to the other cylinder chamber relative to the piston, the piston

is moved in a contracting direction to rotate and move the rotary ring 98 in the other
direction about the imaginary axis 94.

{0086] Thus, in addition to the fact that the chip unit 46, probe unit 48 and
connecting unit 50 are displaceably coupled with one another and with the bearing
holder 100, the cam portion 110b is moved about the imaginary axis 94 relative to the
cam follower 72.

[0087] As a result, the chip unit 46 or the probe unit 48 is moved in a direction to

10



FIG4 in the rotary ring 98 so as to receive the camfollowers 72, and the
plurality of drive nechanisns 112 are provided at intervals about the

i magi nary axis 94 showmn in FIG 4 so as to displace the rotary ring 98
about the imaginary axis 94 relative to the support 88. [0079] Each cam
slot 110 has an inlet 110a for receiving the camfollower 72, and a cam
portion 110b communi cated to the inlet 110a and extending fromthe inlet
110a about the imaginary axis 94. [0080] The i nl eboclelf@ i s @REM4gppWArd or
downward so as to receive the corresponding camfollower 72 fromthe side
(i.e., either the upper side or |lower side) of the probe support 78 (or
the chip support 58). [0081] The cam portion 110b has a cam surface 110c

which is i | an _angl e to.the prohe support .78 (or the chip
suppor t 58?&5%%&%%%?“5“8&?@%20 ar &t 2? aggi)gﬁée%g?‘dgh%fls’tlﬂéni ‘H’I"‘gf”"port i on
110a beconéiectips Biereby chapging Hie pelatingposssing Sresy between e sbameetiopgandtt678 si de
(i.e., upwergh 24 ikomwatich)pin §§082] The earn surface 110c, of the faces
defining t mpertion 110 is a surface opposj .th i n support 88
si de, and t@%&g pl Eﬁeafo?"’tnf/ ioF 9?,6%%:81%%@, ?th4°§“1 11‘%)%’ ialﬂg IS_LT%&C@HB Ve toward
the side opfsiae tathe eam fdloppm72s wherehn thestasy ding 9% seentuals dheeempbdmp 114b and
1ﬁ4c are ls: PEBESTheld By Ele gﬁwme&haﬁsdl minrbadtazfe 4 t5e n floil&gfi?f%l liﬂe§Man?| e
shown in e rive, nec i s es. a pluralit, cyl i nder
mechani srrsinc%nk%\t/\lﬁf)g W %)lﬁg’p@rgg’i ?I%éc'.c ﬁse%égat{% pfeﬁﬂxg g’f‘%ﬁrcé ring 98
by a fittitg comsechgndland $| erndfeandythetdoprectien pisndfeist weintaimed heasaliport base
34 by a fitdrieR@ndihf to [HROB4dsEaMmaLsIsl of livicdin SMEN R aROBNERESRAsai r and
conpressedreg‘ﬂmfd is supplied sinmultaneously to those drive nechanisns 112
T

(i.e., cyllnde "mechani sns) through a pressure fluid source 120, a
pressure a@P8dt i ngTheediviense dimensions Trawel thg ohipl unét 46 21 the Prabe pnis 48 ¢ the f | Ui d
sour ce 120secqases 344, @1460Hnds | 140 Gre@eNaninIiR d:der toAltrededdey €14b2414B1a8d cont r ol | ed
D1 e COTEAEC 2RI W o SOTSLGR | BRI A B hhd 1
pressing fofce of the connection land 66 or 85 and the connection pin 86 becomes
minimum. On the other hand, when the cam follower 72 is received in the recess 114c,
the relative pressing force of the connection land 66 or 85 and the connection pin 86
becomes maximum.
[0090] As a result, the connecting units 52 and 54 enable to change or adjust the
relative pressing force of the connection land 66 or 85 and the connection pin 86 by
displacing the cam follower 72 to an arbitrary position of the cam slot 110, without
rotating the coupling unit 54 relative to the chip unit 46 and probe unit 48.
[0091] Also, by placing the cam follower 72 at any one of the recesses 114a, 114b
and 114c, it is possible to prevent the relative pressing force of the connection land 66
or 85 and the connection pin 86 from changing when testing.
[0092] However, when the friction force between the cam slot 110 and the cam
follower 72 and the driving force or maintaining force of the drive mechanism are great,
the recesses 114a, 114b and 114c may be omitted in the case of using another device for
changing and maintaining the cam follower 72 to or at an arbitrary position within the
cam follower 72.
[0093] When testing, the tip of the contact 44 is pressed against the corresponding
electrode of a device under test, in which state a test signal is fed from each test chip 56
to the device under test, and & response signal from each device under test is outputted
to the corresponding test chip 56. Each test chip 56 determines whether the cells in the
device under test are good or not, based on the response signal from the corresponding
device under test.
[0094] As mentioned above, there are such advantages as follows, if the relative
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pi ston, each drive mechanism 112 is noved in an extending direction and
rotates to nove the rotary ring 98 in one direction about the inaginary
axis 94, and when the pressure fluid is supplied to the other cylinder
chanber relative to the piston, the piston is noved in a contracting
direction to rotate and nove the rotary ring 98 in the other direction
about the imaginary axis 94. [0086] Thus, in addition to the fact that the
chip unit 46, probe unit 48 and connecting unit bGkamng. di sppraceap! y
coupled with one another and with the bearing holder 100, the cam portion
110b is noved about the imaginary axis 94 relative to the camfollower 72.
[0087] As a result, the chip unit 46 or the probe unit 48 is noved in a

direction t : anecting unit. 50, or to be apart therefrom
(that 1or iessBPRLAG L WSnEERMCR"h by 31 8 sriigeiondhy & 1 e pr essi ng
force bet weBHBEhe adB®dcti on | and 66 or 85 and the connection pin 86.

[ 0088] Tlhet 1009} y [img r&ﬁivFQ)YeféﬁthﬁJrJ:?elzlof %ﬁ@orﬁ@éﬁo?ﬁ%ﬁiﬁgbﬂ&%}%oﬁcg@ ated to
nmove rel ati ower._ 7. er e rotar n )

event ual | y,p\ﬁ{eﬁg(_)agavpn‘g%og?@eo%%ﬂ%%r‘isgm%éc_?rﬁe 6’3%%80%?%\9881?%% ﬁéﬁgg 112 in a
state that PHECHER Pinf¥ rasnbe clrmgeds or edivsted dndividualiyy oone tlef sanieevalecesses
I1143, 661514bﬁc@rding]ﬂ4lm.tyﬁuﬁtheﬂ&&ceéahc&t: ge\éle B £RfbAGhd Rlfife Igéssihglgor&onnecti on
an or - iLn is mapntained at . a val ue

corres pondioﬁglet?dgﬂ%e&@&r%%de;sé%ggg %%45? CT]PEBUO&I’“}&Q&%W ‘%ﬁ‘?ﬁ?ﬂ oF AU f ol | ower
72 is recefSRHIngtodwophtie nasssing fose afthestestrodes of thodevice @ndenitest anditie 46 or t he
probe unit céfactsoidt he recesses 114a, 114b and, 114c are smaller in the

order to t gkEeces . J114c. Therefore, .when the m f ol | ower
72 isr ecelm\i(?ed]e in ?ﬁg rer%lgel%ékﬁ%%?g{%%"?% %@i%_ﬁi‘@@#%ﬁ“@oﬁ‘%@f f the
connect i on?V4AY SWEenh Andss weplg veliage sushins @niiniagrpieh ci8Bitbis dopassibleitmissium  On t he
ot her hand¢ontdtersistiee alesf o thei vaittact ZciidnsfaeeRimiAGaiugs. t he recess 114c, the

relative pf@s® N9 QL ction land 66 or 85 and the connection
10899 Bitbifin 8%% X%?g esul t he connecting units 52 and 54

pin 86 bec maxl mum / tl )
enable to &]ﬁgﬁge 8eeaxdipg de ¢ it 36, firthorexplepasion gepstrothaefersheetth EIGHNNect i on
| and 66 or 18fddiid t he connection pin 86 by displacing the camfollower 72
to an arbi fopad)y POBichiItQPRb skNe; l.ot ithout ratating, the
coupl i ng uﬁ)ﬁt Ya re “at i&vg 0 P%g%?ﬂ%d% tgr?f)%ésg‘gld\g% ¢ ?%%%%ﬁ‘ﬂ?ef der
[0091] Al s0®Stoiniprated FGew e Whish o e gtied sisulianeensly binheofestt ¢hipsr Heesses 114;
114b and 1geferates ta itest pigaali mhmely,0a phrive esignat 98 ol zat EN@riEM Q&S$igTomE or ce of
the connecigr@fhohdhgl dbeclind8SedNghalilGudss INRELLPDs Bl Lom.changi ng when
testing. [%%9%1 Hom%v‘er, when the flﬁll&%t ?oqﬁ%%)lwggf %%r[h\l\grg’ﬁ;s?‘ﬁg]%%ﬂf slot 110
and the cam fof PEXEFNg 3Pdh EFCtReOliiF FSSREPSE Sieed @) fiem theaposieprgndiog ce of t he
drive mec hegiics rnder sty arelert Girctih 32 for éaliveringlahd acceiting bleatrichl digdls 19Ryd be oni tt ed
i n the casgo®theWzhil$rRBRIND e aits YIS i &b oﬁ&ngnd mai ntai ning the cam
fol | ower ﬁ% 603 or At an artbll%q’ qé%@Po%htrl Eefq Mt hin t he cam fol | oner 72.
[0093] Wher t &4t i'ng'f,a}1 YhE D CcRtralled byth computes 28 ind gaipted ¢ he
cor r espondiPagreceipt of various data and electric power from the external units 26. Each signal

processing circuit 130, being made to correspond to the device under test in one-to-one

relationship, generates a drive signal S3 for an electrical test of the corresponding

device under test, and processes upon receipt of the response signal S4 from the

corresponding device under test. The delivery/receipt circuit 132 is used as a common

circuit of all the signal processing circuits within the test chip 56.

[0101] Each signal processing circuit 130 has: a formatter (FMA) which generates

a pulse signal S2 on the basis of pattern information S1 which is outputted from a

pattern memory 156 and becomes a basis of a test signal, and a timing signal (timing

clock) S12 outputted from a timing generator (TG) 148; a plurality of (N) drivers 136

for generating a drive signal 83 to drive the device under test on the basis of the pulse

signal S2; a plurality of (N) comparison circuits 138 for outputting a defective signal 85

to the delivery/receipt circuit 132 upon receipt of a response signal $4 from the device
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el ectrode of a device under test, in which state a test signal is fed from
each test chip 56 to the device under test, and a response signal from
each device under test is outputted to the corresponding test chip 56.

Each test chip 56 determ nes whether the cells in the device under test
are good or not, based on the response signal fromthe correspondi ng

devi ce under test. [0094] As nentioned above, there are such advantages as
follows, if the relative pressing force of the oomaewti onFangds)66 and 85
and the connection pin 86 can be changed or adjusted. [0095] The relative
pressing force of the connection | and 66 and the connection pin 86 as well
as the relative pressing force of the connection land 85 and the

connecti on Risg t&@ ﬁ@ﬁeéalv{;@%ﬂ&eﬁ %ére%%h'@h%ga CQ é]%gavlulzeyw%ét oita’?? tlét gﬁ sane

val ue accordcéjtB g evites un t he
rel ative pri&¥&tify & Gprstanvoliage/consianb cpfrem 8%%@%6?01@50?%@) {Ik& foonnect i on

pin 86 can ggmemmgm@dcmmesaeimsedommmdﬂ t6g 1 seﬁda@ fdrel t@stt o¥ e RERSSI Ng force
of the el echigdes aQéor&ﬁ%todﬁlg'c%ﬁsmglpqglﬁ bRl consganE O c%tﬁ ci‘Ct ?Pérﬂ)ﬁ? 0096] As a

result, in a teg{{?dp evice un st us i gnal of
a weak cur FBAE Hirdlon PREeskng, bF siggd I’S‘EFéﬁl%sW&hltl Lt ﬁgfrlan@dce@ﬂwecwltage it is
possi bl e t anpaiing fromtthedevice sindet e thealgiglprakssing Qirduitdant act sections at

opti mum vaI M@g] [ 064 hﬁo@a qlgdfrqﬁg CO%VW{ ﬂ)%r g@ﬁtﬁ H%ia% [00?&}3&iqardl 8‘9 t he test

chip 56, lf} E}ter ex atl on erence

[ 0099] Each “Petd; becHip ng aﬁef‘iﬁbﬁcﬂ‘&‘éﬁ@ apeoPTe B asyBaRy %Sdh‘btﬂemmﬁlswﬁ@nedew ces
under t est déviest egemtegdnldelr o inddrgovhitesh sm-ama:b;eudl}els;t edh sighnl ﬂr&@%ﬁ%ﬂ y by the
test chi pscis&it BONRE dbrfipdhdlif She- &Q?’%}atm?@tﬁf eaofgnrl eﬁs %flntgn 3 for an

el ectrical thsf of the correspon NG daviced indt HAfudes a
pIurallty al processing circuits 130 for proce55|ng upon recei pt of

the respon8B03j gnallh¢ Setymérr cirouitheantely, Hesd@tineyngeigedictr 19048y trggt , and a
circuit 13gedkmibordiehs) y@r&lﬁ@lg@ﬁ@m&f\ﬁ% &lﬁ%ﬁﬁcﬂ ycs?éﬁmfé aI S to and from

t he S|gnal roce?ﬁs&@% CII‘ U|ts e|r ex

[ 0100] Thos&*EFFE Yests ‘?ES‘EC H‘rtﬁe ‘GET oﬁ6F dfpl Wptﬁfﬁé‘”é@ﬂﬁiﬁcéﬂ“@@rand

act uat ed usnseifyiemdsifestivedelly aff thodeyicd ahder antorthebdsis iof the dwfedtive kighal khe ext er nal
uni ts 26 &aRugi6tonPERR SRl H)cé\sklﬁglﬁ#ult]ﬁg ah&ﬁhg‘i%qﬁf@ 1§80y espond to

t he device_under t one tel ations Five signal

83 for an BEEHHE %ﬁﬁnmﬁéﬂ‘g&% PrHespeytinge %ﬁf‘ﬁj‘“d’@%} guegptdgnat 8K | and
processes bRshon eorengnds Hom thvaeferspors dregiegnadioBls Tor andnttelv@meater 25 pondi ng

devi ce undafd d Sffern Qéh@faﬁﬁkpmerswf&e&ﬁwﬁng%ﬂ Scdkebs 31%%1” ﬁ&ﬁﬁ%g% @ gogg‘)“

circuit of S Cl.rcul

[ 0101] EachP’s| gnﬁ'ﬁjmba 1@@2@%&9@ %‘h ﬁ 'F\‘&{s “‘a"“?"&ﬁ“ﬂﬁ‘f’f“é?e EPRET whi ch
gener at es r:2 pul se signal 52 on the basis of pattern |nformat| on SI which
i's out put t[@U04]r oM EheRaebnaY dhit BIHAS ¥ pobRS seiinst 1@@@&@%1% ovePlo the T €St

si gnal , a Ioc rroma timng
gener at or égf&%&ﬁ&aﬂcﬁ%ﬁgp%& 913?;9:( R %‘(f&ﬂtss]s%é’gglm’lﬂejbﬁ'&séﬁ%g a drive
si gnal 83 RW G’éﬁfﬂrtfﬂ#tad'rhlfthl‘ﬁeemsiﬁfsctwb ctlbenphd se si gnal
52; a pl urtabis b deféctif®}igeONPEr duffted 616 hd il E%nh@ll{y@@t)tm@gf g defective

o1 gnal 25 kiAol HBTHE IR R acfpliet 2 53 3o BORIC BSEAPbu ana®h " OOPONS
pattern memory 156 stonng multiple test patterns, namely, pattern information for

testing the function of the tester.

[0105] The computer 28 controls the external unit 26, each signal processing
circuit 130 and the delivery/receipt circuit 132, permits setting of a signal frequency and
a signal level according to the type of a test of the device under test, outputs a command
fo take in data relating to defective cells from the FFC circuit 146 to the FEC circuit,
and takes such data relating to the defective cells into the internal memory of the
computer 28 to store them.

[0106] In the following, to facilitate explanation and understanding thereof, a
command from the computer 28 is assumed to include the waveform shown in FIG.
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under test, the defective signal S5 representing that a cell in the device
under test is defective; a constant voltage/constant current generating
circuit (PMJ) 140 for generating a special test signal S6 for a special
test to be used for a test of the device under test according to the
constant voltage and constant current; and a clanp/load circuit 142 for
protecting the signal processing circuit 130 from an excessive voltage
inputting fromthe device under test to the si gmatkeqNoocessrMmg-1&i)rcuit 130.
[0102] The drivers 136, the conparison circuits 138 and i nput/out put
termnals 110 to be explained |later, respectively, are provided as many
as the termnals of the device under test which can undergo a test

oo Zagﬁ‘ﬁﬂ’ o Res SR o UBL WRILOSPR! DeP bY B e Sonel ME SRREER Do, "
[ 0103] The “@l"?f@’i}’i‘ ﬁhowmrhﬂcyl’f@he delivery/receipt circuit 132 has: a
rate generf@tan) (RCIhel féhtenhigerr@nesoab@puts, Ea@écﬁb@rﬂlﬁ‘@cérﬁﬁindf fri@gugncy signal

S1 0 repr r n se . t chip 56;
2 tail onsenpae ot ShERR Sl SR o SRR 4°5abSE DghlBr €0 “The
devi ce un&éFe%P@%q'anﬁtﬁeWémB’éB@@thﬁPaﬁP@m 56ve signal 55 to be outputted
from each [gi0gpal pr okhespatleh thnﬁiﬂytlib3@ene@atésl men at@en ahfeindition T§) 148 for

eneratin Ik e refere st
r equencﬁg?e%b@“@g%%maﬁ*ﬁﬁ 8 5533R00 D b0 phelf LELERE DD | cquency
si gnal SI & ﬂ%rm!tﬁ@ thefepnatier 1340f cach gizaal paacessing c’g@ﬁéﬁ%t or (PG 150 for
out put t i ng0E9) addrTae Saté iggnedtorSRG) Ar4 rmipu@ghé Referginé iRt ﬂequaxfx@rﬂi@lhl! on Si

out puttedgf ?( f}gﬁlsefﬁﬂl& P?ﬁ 1%(1215 1>f ée%rahélﬁ of B:[é‘@ E‘r&@lg}lc})hsei\xpgl?egpﬁfgrg 't

[0104] The e ower sou yi ngeut he power
to the si GAAPMEAGIResh plcswithin the ei"S’é}lPaWd H\eﬂlﬁvlgf@)llﬁ @@é’mﬁ{l exampleui t s 132 of
al | the te$tuchhiffasnch Gest frequéndy alghdlB1§.M) of fail nenories 154 for storing

data whi ciiggpect fmg.%gfét IR Sinfifd hoheflibe! Iti?[_g?%?zlte% Ohnfig skl 413 8l gnal s o1l

out putted t.ure ést chi ps 56
and stori ﬁ'ﬂldﬁ‘i‘?el%tﬁé"&lé??;ﬁﬁtuéqd@ﬁ]eé‘ﬁ %@P?QD be able to read out; and a pattern
menory 15@K1Jor i nHadnfbrimapéredMAYIB4 pateiaes i, pule siplay S2 bb&éd@fthepaﬁf:mr mation for

testing tmo&ﬂaﬁsﬁ S%d%e xm sf‘g%meélz &.9%Qéhgwmsgsfgeg%o%mg%{lﬁa%é0' s the

ext er nal rocessi ng. Cci rcurt
del i very/ rib*é‘lt‘::‘l %?D);‘F %ﬁ?ﬂpl‘g‘éﬁrsﬁ?}t@‘ €&elAg of a signal frequency and a
si gnal | e{@l2]accoEstbnigiverd 36 lgenctapgseheodriva siged (53 ddr dhhmg devbe@pendihgr t est,

out put s acapm‘r&@die{ﬂee heds? tesnof#@;eabarsglﬁtth@guﬁeom szaha'%m@&b ltétﬂ‘erom the FFC
circuit 146 to t circuit, nrfgg]es such ata realng

def ecti vec?fE‘?sP‘gldPﬁt 6“1’!11'4‘3"1?‘% s dg¥icq ndeo fph¢ Byrousg Pfl‘?gst ore them
[ 0106] | n téreespandingiymitfoutpw trandial Q)X e Aexgxiuaplatol suchandtiversimealstlaindi ng

tﬂereof, g}mmm@ i7em tie g %ﬁrtet%ﬁndlssyasasygﬁdltdwag H;%}ggsethkhebmz/ﬁform
shown in er is driyen by the
drive si ghaT B(Pé%ﬁ%zf arﬁ%@ FieE O iR T B e Sy & 1l )

[ 0107] Theegshsigas] progesyae airewt 1360 out puts, based on the command fromthe
conput er RBI3t he agdikesSie oGpbndhy WATero1BM Ut bifNehet Mvideatulder 'ﬂcsbnf ormation

Sl corres 8‘9&112@%51%9 s t)Eflse mﬁl%g ot %: i Cgﬁtl}lelftsnll%) ergglhglgzllg ptocessing 8] The

pattern the p ern i ngor
circuit 130 in a orm of a pulse signal through the corresponding input/output portion

I/O and is received by the corresponding comparison circuit 138.

[0114] Each comparison circuit 138 has: a plurality of first analog comparator 160
for comparing the response signal S4 from the corresponding cell with an H reference
signal VOH having a positive side (high level side) reference signal level; a plurality of
second analog comparators 162 for comparing the response signal S4 from the
corresponding cell with an L reference signal VOL having a negative side (low level
side) reference signal level; and a defective signal generating circuit 164 which outputs
the defective signal S5 relating to the corresponding cell, based on the output signals of
both analog comparators 160 and 162.
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corresponding to the address signal S8 supplied fromthe pattern generator
(PG 150, and outputs to the formatter 134 of each signal processing
circuit 130. [0109] The rate generator (RG 144 outputs the reference test
frequency signal S10 representing a period of generation of the signal
frequency supplied fromthe conputer 28 to each circuit within the test
chip 56. In FIG 17(A) is shown an exanple of such reference test
frequency signal S10. [0110] Meanwhil e, the ti m nhocg@Ner at giPNIABlagener at es
atimng signal S12 as a fundanental clock to be used in the test chip 56.
[0111] Each formatter (MA) 134 generates the pul se signal S2 based on the
pattern information SI and the timng signal S12 and outputs to the

corr eSpORAMUSH! | ¥ Wheh He-cohBpbldih'rtirBhsel Send MR AH: £X BTBLR. QLG SUCH DUl se

si gnal S2. 12 E@ch quver 13 ge erates the drive signal S3Tor driving
t he corresporiti &apals conpparaian} pQ auippidiorthe dedactivsrsianalgepraiing cisguitt he pul se
signal S2 abhH psutcplitan wbnotrha signal asyresediingg than phet /D Yidp Udigab fisina@le of t he

devi ce undegerds : i Lnput/output termnal (1/0.
ki AU Ing il G PANGHARLAED VL) O 17(E). The

An exanpl e .qf such drjve sign y f

i nput / out p&@l?ﬁrm %“f/f@“aﬁl’gn‘g%ww sgnap it asyeot teqghed thapeasati) of t he
cel I's of t rdereweistaaluMObr edck secontli anhlog anmpaattee $62eoutpitsTiel thareftsley by each
si gnal pr ogies: bildratihs Giedult 168 2 Jate] iver 136 is
of f, the dﬁj\g/?agg UII:I e% tlgs:tt hgfa?]%niggﬁ]g%Q\%%%g}t%g%ﬁégpgﬁgﬁgqﬁ@from each
cel I, i nputs PREsBolg el s ghngrmptagd thetibp Gellis feleitive. 130 in a form of a pul se
signal thrBU4§H t heEasbdefestponigna genenping cetitolstt omputs the defeétDe 3igahliSS r ecei ved

by the_cor fRsRensi dig eampadinoRlrhs G il Shnurk Wbidd Fpele) coaPar fgon ci reui t

138 has: a plurality .of. t anal og .co rator, r”conparing the
response s?églﬁgvﬁgﬁlp%/?lﬁ%t9#1%%38839%%%%$ gfgﬂ%e@mal ghmels obthe porpesaadiapice si gnal
VOH havi ngfirst gndseednd anglpgieontparaghs levald 152deTherefdrertbadefecsivg sighal Bevel ; a

plurality tueRCorfmanal ©%kpsSiPRE HcRifvel 84! [Ofhe RIPALLRY P &nd GSPONSE
signal $4 éo%?{:’ﬁatteh% .%orrespondl ng cell with an L reference signal VCOL

havi ng a ne?a Ve8GR, (1 ow I evel side) reference signal level; and a
defective @Hal dJenks embodiment,siwe o pluedityN) ofi cdls epuestedtsimildsdoedy | ve si gnal

85 rel ati ngy dadh bip@l pRGEEHP SRMINB0C8E First Qﬁ%%éi)nﬁau&égecogi)ﬁhafé%sﬁ I's of both

anal og conparators 3l0thar_n[g{3 162. o Docigéﬁ\lo EPNN'%@ﬁ ? : en the
correspondi Ng response g ghar PEi° d&4 FhEe SPTEPRFER C! & gAder voH, each
first anal®f2tdnpdetemuged 18gng andogangratey atsigmaldrepresentingeabsorgmiily apether at i ng
Circult 1G4 sheundElideanmiRRAge TR ddficatalipiat BireRoRs indi BRIl i Si de
Z'E?let i L;%fetcﬁx?e geﬂr{nﬁﬁg%ggﬂdﬂlgtecp%lsitiorll lsay %entﬁ)ngiggalﬂqa? Q Cglg;[] %présgnetin(ée el 'S

‘abnormality is inputted from the analog comparator 160 or 162.

[0119) The fail capture control (FCC) 146 specifies the defective cell every time

the defective signal S5 is outputted from each signal processing circuit 130 and outputs

to the external unit 26.

[0120] As mentioned above, each signal processing circuit 130 makes each cell of

the corresponding device under test driven by the drive signal S3 from the driver 136,

receives the response signal S4 corresponding to the driving state of each cell, and

determines whether each cell is good or not.

[0121] The constant voltage/constant current generating circuit (PMU) 140 is a

test unit for a specific test using a highly accurate direct current signal (DC), and when

conducting such a specific test of the device under test, generates the specific test signal

86 of a highly accurate constant voltage and constant current, outputs to the

input/output terminal (I/0), and conducts a voltage/current test of the device under test.

The constant voltage/constant current generating circuit (PMU) 140, when it outputted a

current, measures the voltage from the device under test, and when it outputted a

voltage, measures the current from the device under test.
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[0116] When the correspondi ng response signal S4 has not reached the
negative reference signal VO., each second anal og conparator 162 outputs
to the defective signal generating circuit 164 an abnormal signal
representing that an L-side signal fromthe corresponding cell is abnorm
and that the cell is defective. [0117] Each defective signal generating
circuit 164 outputs the defective signal 85 relating to the correspondi ng
cell to the fail capture control (FCC) 146 of thBosNpyver {TENSE#4Dt circuit
132, based on inputting of abnormal signals of the corresponding first and
second anal og conparators 160 and 162. Therefore, the defective signal 85
includes information to specify the defective cell in the device under

tlest ?n? IE[Bmpor dlmat:ﬁmpmﬁlufcir?ntdl@@slal%&ane& élarﬁp Epbadi dl@.{bth lowsirie a
pturality ste S| It Y eac siLgn rocessi ng
circuit 130.°% mtfg'&r SPha %IO%glgd?‘?ﬁonﬁ %wgﬁ’g'ﬁr%gf' B;ﬂfg ?Mdet er ni ne
whet her th@’hﬁéﬁsdmr&eslp‘ghaf ths4esp¢rx§wm Séde begmmlfmga theldevissurgerod or  not

at a predettasftaslt!ilﬂﬁigﬂal msx@gndrcden%%%xcass&b%abve&s%f&&&@%ma agnormal ity
on the Hsi ect gener ating

circuit 16 § peC| En ) gjr(%cgssméecfmg[ ?%(gisc%rf) eaﬁ%&‘)ﬁtbvg’%?sg'?itﬁge '88%t i on by

the tim ngSItgﬁfﬁtS"a signal representing the abnormality is inputted fromthe
anal og compaezag or Lﬁ&h%ﬁ&almeﬁqsaflm&megﬁghmpapture control (FCC) 146

output t od 098 cac R BRSTFIGSCIEouh T il B85 11 St ' e

external uhf¢hsm “JIEPPEEWM“ nﬁmdlrtméqutalwdm@gm@aems 84 lglﬁdhe gned@edtieng circuit
130 nmakes emchpmel $8; ahd & Ipmrm,r 6B§rﬁ@1nﬁl:lrﬂ®sdﬁ'€ le£tendiHRORIm msrtngq:rohibﬁn by t he

dri ve sngnm%amfdrtﬁmha?oﬁa fus PE Ry GE S B8 B R R R cRnla 1 o her

correspondln rivin eac
each cel | i ceﬁ%aclmpmflqlmm gkt vol t age/ constant current

%enﬁlr ati ng[(]diZﬁ]cw t ThePp)) suppdt 86 h& 4 @Bikalihnbf fah@hapad %ﬁ&clild‘;dlﬁn te@spbrt US| Eg a
i ghly acc i i en con such a

specific t Tjg ah-ﬁ‘rﬁ%d %’E{cﬁ“sh%f% Ig?%’f&%)é%%%%t% %t%né BpEd # a%flest si gnal
S6 of a hi @fﬁ‘i"?m&é‘{i‘?ﬁ BerEoRsal{8t fateachanin &‘g’@oﬁﬁﬁc%ﬁﬁs"i Blﬁltalﬂd’mf ﬁ@mctm@ut puts to

the i nput/ ping féitretheddrin Batate(df/pepetraiipathe eupdie bidceal 7801 Tiagesppsrt piddest est  of

t he devi CEfOHHq%Enl{O?C\%LtO S Wisdte, VO! t 2age/ const ant current generating
i i R 't outputted a current, nmeasures the voltage from

circuit (
t he devi cem er téé’t”gﬁ W%@h"‘?&t & BInSURROB Pieses IGB isslgamediin Aethside t he
current frpmidtsepfdbe inside wfider ridgepdrtion DB kel bdvo sié Potidns1dfddach OAA2] The

cl amp/ | oadpgid L gt %ﬂ@plh%l.:}?poﬁﬁn&@é 1% € higiikahth F-E ﬁ@g &Jn f Q@ Wng! 1 CUI L
whi ch prot ects l'Jngnil '%ﬂ { e response sb&ma Bt 5| gna
processi ng? En ok BTSNt sl of  { he response signal S4 to
be inputt e[@127r]om th@orﬂa\gltcdlewmﬂmctmgemtt 17@ thetpén sipgmal 72 priendS®inthe Ci r cui t
130 is an ﬁagcmnvmttmed MeGhadndr£1ifd SNER 1Y RidGcedBY atlmnﬁh bPgneat gnal
pr oce55| n CLr cg ﬁl S %8t§1§t ed f om.t he tﬁxcess vol t a%e r esponse
Si gnal TReRal BBl e ol EPrCR R ERY Tripos wnt 7

partmularly the central portion of the probe base plate 80, tends to be deformed

downward or upward in a high temperature test by thermal expansion, such thermal

deformation is constrained, thereby preventing any change in the tip position of the

contact 44 following the thermal deformation.

[0128] Another Embodiment of the Connection Pin

10129] Referring to FIG. 24, a pin support 190 uses a pogo pin as a connection pin

192.

[0130] Each pogo pin, namely, each connection pin 192 has: a cylindrical member

194; a first pin member 196 disposed at one end portion of the cylindrical member 194

so as 0 be movable in the longitudinal direction of the cylindrical member 194; a

second pin member 198 disposed at the other end portion of the cylindrical member 194

s0 as to be movable in the longitudinal direction of the cylindrical member 194; and a
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[0124] Referring to FIGS. 18 through 23, a plate-like ring 172 of a
connecting unit 170 has: a ring portion 174 extendi ng about the imaginary
axis 94 like the ring 92 of the pin support 88; and a plurality of |inear
portions 176 extending fromthe ring portion 174 toward the center of the
radi us of curvature of the ring portion 174 to be connected nutually at
the central portion of the ring portion 174. [0125] The pin support 88 has
a plurality of fan-shaped plate-like pin supportDgkeles 1@#N&r-Hanged in
each space 180 which is forned by the ring portion 174 and adj oi ni ng

| i near portions 176. In each pin support piece 178, a plurality of
connection pins 86 are held in a state of penetrating the support piece

178. These sHpRRIch diiephsg hod mt@chpfsrulép%eqe&nmg&t é}%drwaf ﬁ@&h%dat her .
[0126] A st $ %t%on FECEIﬁ F%EthIP $h% Hﬁ |ec 78 ormed in
both side §%?’Vf T fitst andipgoan eptert e 4o 5‘? "5’6?1 if‘ﬁS‘&PFHSEE)‘B’Ph si de
porti ons opingeentbetsii§6and [RBrit dipertidicior thib éropli and partiprorate pojecebfrdn hear e
attached t ond & pohEnd HelduRp el@a drhish &f i cﬂ&ﬁﬁéapﬂeﬁgé} 19 1, @cti%l ra' ity of
screw nenb rsqénot ﬁ@g@% %¥} A co he con ectl %; 170, the
pi n suppor * W R diFeetims (prdhy oSF Q“Brffml“?‘i{“}ic dngd f 1i"H"‘éigl nary

| i ne 94 angwiysfrone¢ashotheRd by a pIurallty of |inear portlons 176 nutually
coupl ed at dlbﬁj cenhn%htﬁ%hﬁ&iam rﬁanﬂepm ﬂ‘f‘evf?x@t dnfi L3R Bﬁ%ﬂéﬁ'
partlcularg%%§ﬁ qent on o IGaselg ate 80 nds to be
def ormed d r a@ ﬂ%@ﬂ cgnq g“ﬁﬁ@mr

expansi on, fisstaid sedvad mlm@éietsrlﬁétand)lﬂ& xe h@@sﬁ&taayhe@hcﬂrhmtebi@@oa\ventl ng any
change in 4dig falipaposi ti on of the contact 44 follow ng the thernal

0120 Ret o Hlg ¢ oeh gbrmation g (o TEhela 51 1hé B lRcrPen Ditiogio potde.
connectlonﬁﬂpﬂ'1@2ﬁwhO&@@HEabhnﬁugbmpkmf&nandhyhrEﬁhhﬂmmnmethmg pin 192

hast a cy}sh@@lrmahmaeeab@ﬁ clQticaldy ﬁdsmaﬁngomteﬁaﬂb%e 126 Hiiseans 1ﬁ‘t one end
portion o

h |
| ongi t udi na T gdé %#%@%ﬁ%@?@ﬁﬁ?#@fl Ei’fgg’\“/ea e@@‘gnd pi n nenber
198 di spos@&3dt théb®®ﬁ3r&@ﬁvhpbﬁ@igmﬁbﬂ'ﬂ%bdmylmmdwmmaw einbeet 194 so as

to be rmvazhéxﬁbdrm@dmldlm%t upBrnal aflil Nk el aaft ohhBe Q}iélzﬂ xﬁéﬁﬁe&aiowenber 194;

and a on._co 200 t he

cylindri camﬁ{ sﬁiﬁh f° OIBELB bg%’ F%r?lvgm\]é\%]b‘g?l flgf%g %“Zggtﬁﬁplﬂ}\%ﬂ dﬁ’bﬂ%éﬁe 196 and
198 to en @Fiﬂ’@dltl%bmﬁmﬁa%tw‘hﬁm%m%@tbﬁhpldf’eﬁ%rs 196 and 198 in directions
for the friom4]endinpast 6fohs aldienh@ined tabodimer®, tRB comset @Mchap O bhon and the

ot her end F 8fk1}o$1$ &%hth&dilldcs?xape”%gﬁ%s Ong%mnr estpnectl viel %%gl n ot her

wor ds, the di ons ond And 198 to
be away f rdssre a i daraesss Patenty Anplay Publie Riprdosug) lﬂmﬂop&-éﬁ%mph i94, the

first and isecsnaedhaneinbyrbeterencdy) Onainthgl:Ofhgo ahrchating tikehipespd kMgudd0 are made
of an equ%Smga{h (SQQQMgtlve material. The first and second pin nenbers

196 and 19 .? at the cylindrical nenber 194 so as not to fall off.
1 5 The present invention can be also applied not only to an apparatus forming

the cam surface 100c by the cam slot 110 as mentioned above, but also to an apparatus
using a cam surface formed to open upward on the upper surface of the rotary ring 98 in
FIG. 15, for example.

[0136] The present invention can be further applied to an apparatus using a
connecting unit, a displacing mechanism and a drive mechanism other than the
connecting units 52, 54, the displacing mechanism 74 and the drive mechanism 112 as
mentioned above.

{0137] The present invention is not limited to the foregoing embodiments but may
be altered in various manners without departing from the spirit described in the scope of
claims for patent.
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[ 0132] Each connection pin 192 is held at the cylindrical nmenber 194 so as
not to fall off. To each of the upside and underside of the pin holder 202
is secured a hol ding sheet 204 nade of an electrically insulating
material. The first and second pin nenbers 196 and 198 penetrate the

upper -side and | ower-side sheet nenbers 204. [0133] However, the
cylindrical nenber 194 does not penetrate both sheet nenbers 204 and has
its upper end and | ower end abut on the sheet ekt So. 204 (FPWiuE4) each
connection pin 192 is prevented fromfalling out of the pin holder 202
since the cylindrical nenber 194 is positioned at the holder 202. [0134]In
each of the above-nentioned enbodi nents, each contact 44 may be one havi ng
anot her kneyapgkructure and shape such as one using a thin netal wire as
described in Japanese Patent Appin. Public D sclosure No. 2008-145224
(which is incorporated herein by reference), one using a pogo pin having

t he shape &nd Astestwhipuforgasragh®ifest signal for 2 cle@tical tebtGEI L JiBEudIEES RNt

| nvent | on_eafl-beidl SRyARRld AR A0 1OBLY:-\Rqa%ABRRLALYS form ng the cam

rising;
surface 100c by the cdm sl 10 as_nent1 one ) GI\’/e,. but also to an
appar at us usi nfj 2t ORASIEA Processing ciigit foreengratinespiddestrignal anderaspgsiog sur f ace
of the rotapop ey 0P 8aid ResporSe Sgnalf fid LdaivlyRecelpD 3R]t TheddivaiRNhd i Nvent i on
can be fur : i t US; US| nect i unit, a
i Spl aci g raapanr bl SuAlloaNF LS. (R adBld SRR REE Rt Biee ¥, g i s
52, 54, the di TR saidsignal rarqssing izpul insludpe a dermpter whichoon tabasis2f as
][rent i oned men[ Odf3rjatibee tpries appliddniemt b@sidd, genddited ipiilkd Signdlo oﬁ he

or egoi ng i u : . L 4N _Varkh oL n it hout
departing from tu%msaﬁ?&j P es,lgfls{)g%‘;eﬁﬁﬁﬁjé’ %“c@%‘é’%%’fs‘)% ﬁ‘g?%fsgnalpat ent.
CLAI VB 1.. §ngrates aéﬁ?"gsl fog dning therdpvige pader test e rivesoeidadevise veder i cal t est
of a devi clestiand eplurasy ofwnmiparisos tiviufigwhich, appiofesdipt SF Yegonde siielifign devi ce
under t estgCRNRE hided %st, outPuts %%dei‘e@%tsi rgeﬁﬂg%gﬂtl%tmt%ﬁs’?ﬁ's gl t for

generatin aid test_s|gnal, and processin ecelpt o salg’response

si gnal , aﬁﬁagftﬁsé?”?\%ffeif}” deidseliggry/egeipt grgpit @8 i veri ng and receiving an

el ectrical si grmteint sidhdeivenybrencipaicticist iprladesps eane geien@r o @enérhtingngd an

out si de; ferentW @6t Sedusidd i1 ' ILLEHEL 4 ;a4 formatter

whi ch, on T ﬁ%:bagits egqi g%lg%ﬂg%]%ke]roﬁﬁ t?%%grﬁ&rrgg ?tg_grq&%glnged e%ﬁ"}b‘%?“?@sq"% rom

out si de, d%‘h Jeteg, %08"%%1@’%@@ Wtputting {hife guipidrs 8 tmingggnegatorWhithur al i ty of

drivers whinctie basist bl siidse®rente sait dreguinse signglnaknergener tihiag signdr i ve si gnal

for drivi n@rbpendif o Said AEiBendeCRl AQReAY! ¥&31; SRl G %fn?&engﬁgﬁrfoﬁ est; and a
0

plurality of co ri.son cgircuits which, upon, fecej a, response signal
from said % ge”\‘/lﬁ'é‘ggﬁﬁla%?n atflggefs,sz%ﬁftﬁﬁ‘fag sﬁdaﬁg&ﬁ%ﬂ'@ éﬁ’&l“’fs{é’ﬁr esenting that
cel I s in ai dTereistehippiadoed inesdaimal, avhereinesid simalt o sing diehit wek spidr ecei pt

circuit; aBlvery/receipt circuit can be connected to an external computer to be operated upon

receipt of a power from outside;

3. The test chip claimed in either one of claims 1 and 2, wherein said signal
processing circuit further includes a clamp/load circuit for protecting said signal
processing circuit from an excess voltage inputting from a device under test into said
signal processing circuit,

4. The test chip claimed in claim I, wherein said signal processing cirenit further
includes constant voltage and constant current measuring circuits for measuring the
voltage and current of input/output terminals of a device under test.

5. The test chip claimed in claim 1, wherein said comparison circuit includes: a first
analog comparator for comparing said response signal with an H-side reference signal; a
second analog comparator for comparing said response signal with an L-side reference
signal; and a defective signal generating circuit for outputting said defective signal on
the basis of output signals of both analog comparators.

6.  The test chip claimed in claim 5, wherein said defective signal includes
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wherein said delivery/receipt circuit includes: a rate generator for
generating a reference test frequency signal; a fail capture control for
speci fying defective cells on the basis of said defective signal and
outputting to the outside; a timng generator which, on the basis of said
reference test frequency signal, generates a timng signal corresponding
to said reference test frequency signal; and a pattern generator for
outputting outside an address signal to read saimsbcRend er nEpRfOu4yRL I on from
outside. 2. The test chip clainmed in claim1, wherein said signal
processing circuit and said delivery/receipt circuit can be connected to
an external conputer to be operated upon receipt of a power from outside;
3. The tes Chl d in either .one .1 2 erein said

S gnat pr osebefor R TEe Porfirng Py s denl B ittt mthE For
protecting said signal processing circuit froman excess voltage inputting
froma device under test into said signal processing circuit. 4. The test
chip claimed in claim1, wherein said signal processing circuit further

i ncl udes constant voltage and constant current neasuring circuits for
measuring the voltage and current of input/output termnals of a device
under test. 5. The test chip clained in claim1, wherein said conparison
circuit includes: a first anal og conparator for conparing said response
signal with an Hside reference signal; a second anal og conparator for
conparing said response signal wth an L-side reference signal; and a
defective signal generating circuit for outputting said defective signa
on the basis of output signals of both anal og conparators. 6. The test
chip claimed in claim5, wherein said defective signal includes
information specifying a coordlnate position of defective cells in said
devi ce under test.
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