; YZe3eOL(T6T7=" ' WD 00/ 14558 *c~2* 1 0 MAR 2' J3 | NTERFACE DEVI CE
BETVEEN TEé, I@ﬁ% | PMENT AND | WW | T The invention relates to
an interfacC avitde for provi ding a ce between t est iRCI/SGAI00MGENT
and an integrated circuit to be test®¥2using the testing equi1wp.20@ﬁ pr obe
card is used in sem conductor wafer fabrication and/or packagihg tacilities
to test the inteqrit of every sem conductor chi roduced. The process of
Lesting i nvol ves TNERTAGE DR IETHIN EENGR ST NG QU MENT AR, BFGR A TRRCIERUIT
interface device which couples the testing equipnent to the sem conductor
chip to be tested. The interface device is commonly known as a "probe
card". The_probe card generally conpri.ses ( r_o i ch

t ake t he f8$ﬁ1b?vﬁ?%§°gnﬁe&ﬁ#%% %?eIéﬁfhﬁaééh%%%%vgﬁgaﬁéﬁi%F?ggaﬁﬁﬁoﬁgd or

O aubo RSB s ST PRt b

sem conductor chip to S axe exchan et ween the

prober andt%hgesggggg@dlﬁrstiq{g HHD cd B e eB&R¢ d and in particular, the

probes whi ch contact the bond pads on the séemi conductor chip to be tested.
The quality of signals received by the prober fromthe chip is dependent on
the quality of the probe card and the quality of contact between the probes
and the bond mpasise oralrfie €81 psedotivierdémnedn@iober caded NnEabpocat toa pin
geonetry in which the main body of the pin approaches the bond pads on the
dye ' alle/0e] bR ACH R8I DN068s . t2 e tMARL B egriay anf)l evety
approximately 7 to 20 fromthe horizontal, with the contacting tip of the
probe angl egmiebadiugs oo chiipepradnceddy Die throgsss aif arsaagbeiovolypkcal |y
103 to 108 to contact the bond pad of the dye . Hence, the force of contact
bet ween t h&egEANEN&IHEMRIHd rreddpemsentpepbene” seedi an ADEBrEaCHf the
probe pin. The contact force that can be applied to the bond pad reduces as
the | engt hA6Vifke pfiiFhcr &3 esHenkBe chffdinafIpLBBEREar FUeskhfs
have a di sadvantage that the npre ds vvhiC?h ex'hst towards the center of

pa
the dye or SER&SRBENCE O rad P th 5y &SR %¥ST cul £2P Y ardasterdeYHe® r &§ui r ed
force between the end of the pinand the bond pad to performthe electrical
tests accufATBPYLYGAREIT &3 b BT \-E505e of 3B ef oS- At SPHES U &r

sort Stagecomprises a large number of probes, which take the form of
pins and which are arranged on a printed circuit board or

other supporting structure, in a pattern which is specific to

the semiconductor chip to be tested.

Test signals are exchanged between the prober and the
semiconductor chip via the probe card and in particular, the
probes which contact the bond pads on the semiconductor chip
to be tested. The quality of signals received by the prober
from the chip is dependent on the quality of the probe card
and the quality of contact between the probes and the bond

pads on the chips.

Conventional probe cards incorporate a pin geometry in which

the main body of the pin approaches the bond pads on the dye
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'‘This is a particular problemw th new integrated circuits which are
becom ng denser and include structures which are smaller in size which
‘makes the W&LE#55ul ti die probing inevitable. Due to this, REHVE’G0MHSal
probe card design is becom ng nore conplicated and difficult {@ R Yigact ure
.whi ch makes the probe cards nore expensige to manufacture and (o maintain a
bal anced contact force on all the bond pads sinultaneously. |In accordance
with the prgsemrt amykat odnapproximertfedoe fevicce Poif rpmotihedl NpraredmiEl f ace
‘bet ween testing equipnent and an integrated circuit to be tested conprises
a body nenbdrth & hevadheaatiber tapuetedhen priodebady leeimrerl aftarvemde nehng
wth " WD 00/ 14558 PCT/ S(08/ 00068 ~ 0 MAR 2093 3 respect to the body
menber and @ dturkady o3 f difmguiie atoramangdsrsst & wodragldat 1838bee hBBhteal on
t he novabl e nmenber, for novenent with the novabl e nenber; each el ongate
contact nmersEtaghpeiband reshiofe tthéndyeadaperaet ot konferee o tpet of

an integrated circuit to be tested, and a body portion, the central axis of
t he body pé?etq“(fr?’én"ch? H%:l%o?ﬁ%c'%h%n@"fb‘&?@d stb<IeRANGBNY Phrtdle dedtei ¥ach

other. The a nt age .of .t he inventi,on is_t hat s the contact end is
subst ant i al'l %ﬁ/ Pglqﬂ?tﬁEo Bdy &NtIBRe FOPEQQHNﬁQﬁHenEﬂ%ErC%W h&

bl h bond d
Eﬁsi'ch.‘ept?a&@?ea'@ PEo s arerdopp e i eone age the ﬁbeer%er%hp??sgg’aaé)%hﬁg
shaped port{an,d peated beiyeen LogBrobenend andel e Oty DOGLL ORaye.

Typlcally, spring shape I on conprises two I ONS an angl® to

each other andd@ah gy QOdclha(’corEh@n ,ﬁ:ﬁe ?)h d%on&ﬁféhe%%s%r ef 8Laph¥, o of

the spring portions 'S | onger than er spring portion so that

central axisepfet Nor comd 3&)?(9%‘19 #15e e e 40 Ot ot Md Md e sentral @xis of

t he body portion. Preferab the spring portion coupled to the contact end
i's longer tiand ke ivHe Q@Cfdl%d:cﬂdﬁ{@ He@ W@ BadyeRar & 0fhé G Perdnd

i mredi atel y adj acent contact nenbers to have their contact ends in line

wi sh each ofther band tgwed bedy prorfdoms tbkf seledtivfachest beracduraddiey,
words, the contacting end and the vertical spring shaped body nenber are

of fset in tWleiateriscaheaprimathy scdwest wwe hasldhdoadvant ahge ofafmer sdtt ng

t he contact nenbers to be | ocated ' ~ WD 00l 14558 4 PCT/ SG98/ 00068 i O
MAR 2~3 cl o392 0 each other while mninmising the risk of the body portions
contacting each other. Preferably, the contact ends and the spring portions
attached to the contact end are tapered towards the end of the contact end.
This mnimses the risk of the contact ends contactlngﬁeach ot her in, use.

Preferably, Thhe 6t & FRRELHeViRE #i it i BeY 4N OreEE L iT AR bdar d
to which thetB ds pf %pe contac nenbersdogg ?Ite t E]conta%t g?ds are
coupl ed and’the" pfffi &99W%ﬂﬁt Hord 78%ad8pt8E%t § 58F Y SEh & &S | HYT
equi prent t o $f‘ 1&94 neds%é) tlﬁﬁﬁ%' %%SC:T%EQ' G sRoard. mut{ %%' rélper[\%

o] |ca

m
novabl e neﬁ% s c uple & 'hod by an el as

member . Prefexabl yyyLhe body Rewhars tc*b%vf‘ér?é{dn prdie e %omons

t he anabIe menbér aré fabricated froma single pi mat er

of the mat eﬁéé‘ém@ﬁ!tgnﬂoE@”@MﬁSlleaEQB%BBGd§E€§&h%|{é( :ﬁérmé)é@uf@rmﬁch
Preferably, the material fromwhich the body portion, elastically flexible

nmenber and hige soYaBl  HoEetart@s fabrécakpdnksvae Bt anuFech e Hreelto
alumniumor titanium Typically, the elastlcally fl exi ble menber may be in
the form ofmainebaat iz bedmnskidchcoatgenerébtye " dh shhpecthe bond pads

simultaneously.

In accordance with the present invention, an interface device
for providing an interface between testing equipment and an
integrated circuit to be tested comprises a body member, a

movable member mounted on the body member for movement with



Preferably, the novabl e nenber is coupled to the body nenber by a nunber of
.elastic flexible members. Typically, where "' WD 00/ 14558 PCT/ S8/ 00068
1 0 ~R 2008090t14¥8hody member is general |y rectangul ar, the PEB(SSIBB0RDer
is located within the body nenber and nmay be coupled to the bqdy MaRradgyr by
.four elastic flexible nenbers . Typically, the novabl e nenber defines an
aperture.at the center into which the contact nmenbers protrude. Typically,

t he apertunespacthetcovieeedotly membrerang anhemnbak blr elghguhiecohit@ct
‘contact ends of the contact nenbers protrude. Typically, the cover material
nmay conpri senbagtassersiichlaprbbessimouratesl girasshe Typrehl &ymetnbe ri, ntfend ace
device may further conprise an excitation device to nove the novabl e nenber
Wi th respegtovamenie bddyh nehbermovahlexaepber it heaekcialangat aevions anty be
a piezo-electric device, a mcro notor or an ultrasonic device. Typically,
the movenmemerdie hGORBY ABEBImBnEON bACth ansbpeadanted heo beayt ashkber be
in the order of 10 microns to 100 m.crons. Preferably, the el ongat e cont act
menber may B f 8Fnednf rb‘?ﬁ?‘r%‘f%ﬂe% CE TRV at@i dfet €56 ndhdt @ 1608Y  and

f er abl h f.4 il Iy, th

cur Pace of RARH R SIS HRIE Sith S40veo8 BNarEeal RALLGD: AHidmite FoD 80 | 1o
5 il d preferabl T t f be eith

o anar o1 QIAE Esf%*p%%f9?l?ﬁayceafa&eﬂiﬁfﬁi%‘agﬁaﬁﬁé Tungsten,

beryl | i um copper, palladium paliney or an alloy of two or nore of these
materials. Preferably, the angle between the spring shaped portions of the

o 60 to 198 2R SR ERE Y iR shege Tt S orE BT SR A"
central aXIsmgtatrh@lng_t/a%rgmieqnetot hen&epbgg! p@ﬁt%o@i $f1et99dl‘:oﬂ‘%ratc't0”

are separated by a distance which is approxinately equal to 1.5 tines the

di anet er ofmdniife bodyt POt poBsikDeeX8NPbea0h EBtt@'ﬁ:eEEﬂ@‘.cheble%%ebﬂ the
accordance with the invention will now be described with reference to the

acconpanyi ngpritayd ngembén whdch: bbhgupedlohsaachtpenst be pesspecti ve view

of an interface device showi ng the principle of operation; Figure 2 is a

side view of a portion of a contact pin
Preferably, each contact member comprises a spring shaped
portion located between the probe end and the body portion.
Typically, the spring shaped portion comprises two portions
at an angle to each other and to the body portion and the
contact end. Preferably, one of the spring portions is
longer than the other spring portion so that the central axis
of the contact end is not coincident with the central axis of
the body portion. Preferably, the spring portion coupled to
the contact end is longer than the spring portion coupled to
the body portion to permit immediately adjacent contact
members to have their contact ends in line with each other
and the body portions offset from each other. In other
words, the contacting end and the vertical spring shaped body

member are offset in the vertical axis. This feature has the

advantage of permitting the contact members to be located



‘for use in'the interface device; Figure 3 is a plan view of a body menber
~and a novabl e nmenber for use with an interface device;, Figure 4 is a side
view of tN¥OBYS$enber and novabl e nenber shown in Figure BCT{SGRPWE s a
plan view of a jig for formng the contact pin shown in Figur¢ @2MaRiggre 6
.is a left hand side view of the jig shownh in Figure 5; Figure 7 is a front
view of the jig shown in Figure 5; Figure 8 is a front view of a bend
former forclseew tte tdach i gtkdwwihiheFimgnies singo the andsFi gfir eh® body
right hand side view of the bend fornmer shown in Figure 8. Figure 1 shows a
schemati c PP&liensa condlee tdard eaciThetigobe WO 00/ 14S58 PCT/ SG98/ 00068 1-
0 WAR QU003 card 2 includes a flexure ring 1, a glass plate 3, a printed
circuit board (PCB) 4 and a nunber of contact pins 5 nmounted on a nounting

menber 5 attached to the flexure ring 1. , ,
Preferably, the contact ends and the spring portions attached

to the contact end are tapered towards the end of the contact
end. This minimises the risk of the contact ends contacting

each other in use.

Preferably, the interface device further comprises a printed
circuit board to which the ends of the contact members
opposite to the contact ends are coupled and the printed
circuit board is adapted to permit the testing equipment to

be coupled to the printed circuit board.

Preferably, the movable member is coupled to the body member
by an elastically flexible member. Preferably, the body
member, the elastically flexible member and the movable
member are fabricated from a single piece of material,
portions of the material being removed to form the
elastically flexible member. Preferably, the material from
which the body portion, elastically flexible member and the
movable member is fabricated is a metal, such as steel,
aluminium or titanium. Typically, the elastically flexible
member may be in the form of an elastic beam which is

generally "U" shaped.

Preferably, the movable member is coupled to the body member

by a number of elastic flexible members. Typically, where



The fleéxure ring 1 conprises a main body nenber 7, a novable nenber 8 and
.an elastic beam 9 interconnecting the main body nenber 7 and the novable
nmenber 8. W/ F¥stic beam 9 is generally "U' shaped and i sPEUSEPEWOE one
end of the "U' shape to the novable nmenber 8 and coupled at tfg \grheis end
.of the "U" shape to the nmain body nenbes 7. The main body nenber 7 1s
attached to the PCB 4 and the novabl e nenber 8 is attached to the nounting
menber 6 drtte thwed glesso gt dte @Grieral sk drogt her ) owee reodalol e trhembey abl e
‘menber 8. Each of the contact pins 5 conprises an end portion 10 for
coupl i ng tis thecPopd 4vhhbinhtbh bedly membles myuhtmiayy beenbeup bed Ato t tiee
opposite end of the end portion 10 fromthe PCB 4, a central portion 11
depends frendy menhrE Rt fiosw edast igpplexiikdeengmpeght ahgbeeat byt hehend
portion 10. A bent section 12 depends fromthe central portion 11 and

t er mi nat e YRRL @ JREBREL cABT1BESTRR ABRELMI Gt itde rRNtGenintRithbeh 12

and contact, end portion 13 are shown in pore dgéail in Figure 2. In Figure

2 it can D'S&EM 1afd MR Hh PSS Y 13 YPACRGdYs Shei RBETSBEENGRYRE i on
14 d d i ti, 15. Th i i, 14 d ds f th
contral st Tored B cBle TRt Ra tegies SherteB bl CheBR AR FoRt 14T 1 1 ot

spring portio 4, nt ion,13 depends fromt | oner end of
t he secondgépgp#g 5§B?F%ﬁ f@gﬁggggh§§%5£9“d%m>oo ¥E%§§lﬁéﬁ/sggﬁ/dﬁﬁ%%r1 0
~R 2~3 8 .41 i gur , . epgt h he 0 r t. S
| onger thﬁ?#ég%ﬁ¢:§ﬁgtﬁéﬂﬁf¥§? ép??%ég oF??%n%%4§%ﬁ#%§%§gﬁgéh %géﬁ'offset
between the central axis of the end portion 13 and central axis of the
central portion 11, which are generally parallel. The offset is typically
appr oxi matefyida bl §j Meshd hendieaifaicer @évibe GRNj r &y rROrdy anﬂa%rizae angl e
between the first spring portion 14 and the second spring portion 15 is
typi cal |y dxcitet egidavdée 450 tmodS5t wadnd vapl €fipsmthé vy bEt Meess Bdcanth 135.
The contact pins 5 are typically manufactured froma netal wire such as
tungst en, ties\ybddwnmenpper, Pakl adampl epaltiheey xalilteyt ion adwwy iddana s ubé abl e
metal material. The contact pins 5 can al so be conprised of a suitable base
met al wi t he apdehereietcdlricpatiedion, t M smiase nedhbr The enr exldisastreici s
typically in the region of 1 m| to 10 m| and the surface of the contact
end 13 maydeiaiee a dipetetlis Appr Briveaeaity of fhe mevalE erinenpah with at or
curved surface. In addition, the second spring portion 15 and the contact
end 13 ar e e3RMEH o $/of vadY PRI BVBR ¥isPE hE dof RIA@RICA 3L 0 Jol G i n
Figure 2. The &#ass late 3 is typically a borosilicate glass and has mcro
holes 16 tHer¥ %h?gﬂ“ﬁay be formed by laser drilling, and the contact end
13. protrudes through the mcro holes 16. The novable nenber 8 is coupled to
a driving device (not , shown) which vibrates the novable nenber 8 relative

to the V¥%é¥%9§§§§,PGEES@%%H%¥%33ébékébQQQémﬁer may be formed from

metal wire with a diameter of 1 mil to 10 mil and is
preferably in the region of 4 mil to 10 mil. Typically, the
contact surface of the contact ends may have a diameter of
approximately 0.5 mil to 5 mils and preferable 1 mil to 2.5
mils. The contact surface may be either planar or curved.
Preferably, the contact members may be tungsten, beryllium
copper, palladium, paliney or an alloy of two or more of
these materials. Preferably, the angle between the spring
shaped portions of the contact members is approximately 45°

to 135° and is preferably in the region of 60° to 135°.



body nenber 7. Suitable driving devices nmay be piezoelectric devices, mcro
not ors or ic devices. Typically, the novenent of th nber
'8 géneratég6%9%%§§ driving device is of the order 10 nicron?cﬁgﬁ%gé&wggrons
As both the contact pins 5 and the glass plate 3 are attachddl tMARt 3@
.nmovabl e nmenber 8, both the contact pins & and the glass plate 3 nove with
the novenent of the novable nmenber 8. A typical flexure ring 1 arrangenent
i s shown i RrRifguadsl Y3 afilied. camnerdbdpxdsnbef Thexteputaak ognd! t &edpdiiephery
‘'of the flexure ring 1 and the novable nmenber 8 is located within the body
menber 7 af@Niteadomidcd &f ttdha medbdp Lt re SRPRIALEh Y & sdtsites@ans
9. An apertgte 17 is defined by the mgvabl e penber 8 and the aperture 17 is
filled witWiiRE §FasdBPErALEeE E1ihERIadx GPelr PrEiRes stherdametemaf dihfyl e
pi ece of tﬁria such as steel, alumniumor titaniumand the elastic
beam 9 andPPRY MR Y menber 8 are formed by cutting slots 18, 19, 20, 21
in the material. The configuration of the slots 18 - 21 which define the
body nenber 7, the novable nenber 8 and the elastic beans 9 are such that
t he novabl ¢ nenp [ b - relative to_t ly in
one dinens?gn a§£ﬁ%g?c§¥§d%ﬁyagﬁgeggfgwéﬁ%%‘?% gpg%ﬁégg%%thgggiF% The
particul ar bl I, 81hkS g f i i es
to the arré@§@%§ y tﬁgjggg?ﬁghrgFioﬂéggggﬁggsl%?E%QSM%ﬂ%?QEﬁ% ?ﬂ% e
thi ckness gkl dmiaid adrawtdgsorihhgnibgxure ring 1. As shown in Figures
3 and 9, the fléxure ring 1 alSo includes two nounting plates 23 | ocated at
opposite ends of the flexure ring 1 which permt the WO 00/ 14558
PCT/ S(08/ 00068 1 0 MAR 2003 IO _ flexure ring 1 and in particular, the body
menber 7 to be atiiaated tic sheckRéBadiasndepespottiveheiéntef facandevvfeed o be
nounted on a suitable support on the testing equipnment. Figures 5 to 7 show
a bending jig 3@dwrcd osmdming heheoptaotiplasob. opkeabéndi;ng jig 30
includes five parallel slots 31 each of which accommbdates a piece of wire
fromwhich a coftignireis 5sis sbddevievwned. aThertiresodr e caciiagitacdd in
one of the slots 31 such that the end of the wre extends across a
transverse "V' dapatbe ekskh@2inherfiacpi gevdcethe "V' shaped recess 32
(see Figure 7y includes_a, left hand surface 33 and a right hand surface 34.
The left hand sérifBtee 38 1% dnB+ERr VERYNOLhE PPEHt MRERE s GPfade "O¥ 3HE t he

right hand surface 39 exits at a.@&gher,l vel thag the exit of the surface
33 fromthe "V U Lse WLt 2P, B ©852FEr 96¥&CRith the jig 30 is

shown in Figures..8 and 9..Th . 35 has "V .shaped porti i ch
conforms to thesE'J\?'urs%a%estr%cgegégggl%ﬁ’dog BﬁSngpdge&fn ﬁrB?n\faﬁi%gﬁ’%lb:Mé]es
over surface 38 ep. "Y'. shaped portion 36 is inserted
into the "V' sh§%%ﬂ35%g§§%§ 2¥Hvﬁéﬁagﬁey}ig 35 is abutted against the
former 30 such tghadutdie s’ Visshapgdaporyion 3F epgages wokh tdening Shaped
recess 32, the "V'" shaped portion 36 recess 32 forns the spring shape
portion 13 in theycondachipi 8héwnl inuseguhezinterface device 2 is
electrically coupled to testing equi pnent via contacts on the PCB 4 and the
glass WO 00l 14558 RECTE SE88A00@G8 hahdWR K Briewn pfatRe3jig phaced iever a
silicon wafer (not shown) which contains a nunber of dies to be tested. The
contact pins 5 &ieywre amged on the dies in a specific pattern such that
when the glass plate 3 is placed over a sem conductor wafer, the contact
ends 13 contact Rigubond pads dfonheviewsobnthhejsigl sbownwaheFighgeuatii on
of the driving device causes relative novenent of the pins 5 against the
bond pads of th&idjweet® §enerhrens ¥épubbing Bendodorselr o ofsfe arytloxi de
present on the surface of the bond pads tgQ ensure good el ectrical contact
bet ween the bondpadki@andhene pRobeludgsi AgtPedii AFY An advant age of the
invention is that, the central axis~of the contact end_ 13 .is parallel to the
central portion “HIENY fhéSude ™ %Fhéugﬁfi %e%%?BnOEZ%H§IB§nﬁm|95ﬂ%¥ a
constant contact force,on_the bopd pads when the novable nenber 8 is driven
to cause the cont¥N ptRsF89PESs8rub the bottom pad. In addition, the
orientation of the contact pins 5 permts a higher force be nore easily
exerted on the bond pads, as desired. WO 001 14558

Figure 1 shows a schematic view of a probe card 2. The probe



12 CLAI M5 PCT/ SG8/ 00068 1. An interface device for providing an interface
‘between tegti equi pnent and an integrated circuit to be tested, the
interface 8@9&@%”%%nprising a body nenber, a novabl e nenber ROURELPO8SR ¢ he
body nenber for novenent with respect to the body nmenber and %Q%eﬂw)f
-el ongat e contact nenbers nounted on the rfovabl e nenber, for novenent th
the novabl e nenber; each el ongate contact menber conprising a contact end,
adapt ed t o @orf actincbedes padt bexahei hivgrht edl ¢lazsniplabebd taRedtedd a
‘body portion, the central axis of the body portion and the contact end

bei ng subst@E¢EH T YopaFdl (BEBE 04 el dtMERbeD ORroRtaet apingleyieunted
according to claiml1, whereip each cont?Ft nmenber conprises a spring shaped
portion | ot & %%?%éﬁgtﬁémg8ﬁt RcPtERENER Tt & Mo dit 833He dHing. 1 an
interface device according to claim2, wherein the spring shaped portion
conprises a first portion and a second portion, the portions being at an
angle to e h(¥f§¥u Qd to the bod¥i§§rtion and_t he cont act. end

Fonar s BfR e e FRleant B Bes bebn 1 O¥95%% and

interface Wi ce accordfh%gc al'm

h d i i i I : 0l 14 ,
L Socond FASLENE 43 PO IBL el 47 4108 con O OOLIEED o pogy
wherei n thgTé’rﬁtgéP *?eta‘f‘ﬁlertﬁémm&éﬁieafﬁ@mbg% %Qconflhé’oéih%?c' Peam

. 9 is.
approximately 60 to 135. 6. An interface device according to any of ch ai s

3 to 5 whesehdrd heyfrUst dddPnang hanehphkan diheosecend Ber tdpen g t hat
the central” axis of the contact end is not coincident with the central axis

of the bodysipasd ith.thle MSvABILemaos: dayiee aeepndidngtt enel atRes, enies i n
the central axis of the contact end and the central axis of the body
portion arectsepdvdt eshdye atdi sttenceaappbexiyratetlye eqdal tDhd. matinmesod e
di aneter of the body portion. 8 An interface device according to claim5
or claim 7 mavizeei h thetftiacieporeitdre iBCEkduphddthe nheabbatmenbends ansl t he
second portion is coupled to the body portion. 9. An interface device
accordi ng tatwryhed thaitime Zauntginatresreder t heasdnthet gérdsapd atiee Ipis ng
portion are tapered towards the end of the contact end. 10. An interface
devi ce accordi#@ged bAytBE LRESHr &AedChRg tdieaimey abded Mameter8 conpri sing a
printed circuit board to which the end of the contact nenber opposite to
the contact end is coupled, and the printed circuit board bei ng adapted

Each of the contact pins 5 comprises an end portion 10 for
coupling to the PCB 4 and which rest on the mounting member
6. At the opposite end of the end portion 10 from the PCB 4,
a central portion 11 depends from the end portion 10 at
approximately right angles to the end portion 10. A bent
section 12 depends from the central portion 11 and terminates
in a contact end 13. The central portion 11 , bent section
12 and contact end portion 13 are shown in more detail in
Figure 2. In Figure 2 it can be seen that the bent section
12 includes a first spring portion 14 and a second spring
portion 15. The spring portion 14 depends from the central
section 11 and the second spring portion 15 depends from the
first spring portion 14. The contact end portion 13 depends .

from the lower end of the second spring portion 15. As shown



‘to permt testing equipnent to be coupled to the printed circuit board.

‘WD 00/ 14558 PCT/ S(08/ 00068 10~~~ 11. An interface device according to any
of the preX®¥PHLHS5eY ai ns, wherein the novabl e nenber is coupl BETEE%¥#W6Hody
menber by an elastically flexible nenber. 12. An interface devi@eMAR@003di ng
.to claim1ll, wherein the body nenber, theg elastically flexible nenber and

t he novabl e nenber are forned froma single piece of material. 13. An

interface deni eg¢gageordi rthd detgilin 42, tWbeseicon@orsprdntg qottiosi DGl &s
‘piece of material are renpbved to formthe elastically flexible nenber. 14.
An interfackodgercelaocolengght ofarhheof fékat mespkindg ASrtuber didn t h@hhedy
menber, the elastically flexible nenber and the novabl e nenber are
fabricated geveratest &dn natfésesl .bareem itheerd¢emerabyvizcel sacodr dihg eadany
of clains 11 to 14, wherein the elastically flexible nenber is in the form
of an el astPerbéam wAi andi §e§§ﬁé|1aﬁ}<§/5lpéhgb@d.cell's.raAnppﬁtéﬂﬂaéé,déhiicé
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any of the ?E?Ceq%ggangle between the first spring portion 14 and the

second spring portion 15 is typically in the region of 45° to

135° and is preferably between 60° and 135°.

The contact pins 5 are typically manufactured from a metal
wire such as tungsten, beryllium copper, palladium, paliney
alloy or any other suitable metal material. The contact pins
5 can also be comprised of a suitable base metal with another
metal coated on this base metal. The wire diameter is
typically in the region of 1 mil to 10 mil and the surface of
the contact end 13 may have a diameter of approximately 1 mil
to 2.5 mil with a flat or curved surface. 1In addition, the
second spring portion 15 and the contact end 13 are etched to
form a taper towards the contact end 13, as shown in Figure

2.

The glass plate 3 is typically a borosilicate glass and has
micro holes 16 therein which may be formed by laser drilling,

and the contact end 13 protrudes through the micro holes 16.

The movable member 8 is coupled to a driving device (not |

shown) which vibrates the movable member 8 relative to the
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A typical flexure ring 1 arrangement is shown in Figures 3
and 4. The body member 7 extends around the periphery of the
flexure ring 1 and the movable member 8 is located within the
body member 7 and is connected to the body member 7 only by
four elastic beams 9. An aperture 17 1is defined by the
movable member 8 and the aperture 17 is filled with the glass
plate 3. The flexure ring 1 is formed from a single piece of
material, such as steel, aluminium or titanium and the
elastic beam 9 and the movable member 8 are formed by cutting
slots 18, 19, 20, 21 in the material. The configuratién of
the slots 18 ~ 21 which define the body member 7, the movable
member 8 and the elastic beams 8 are such that the movable
member 8 is able to move relative to the body meﬁber 7 only
in one dimension as indicated by the arrows 22 in Figures 1
and 3. 1In particular, the movable member 8 is prevented from
moving at right angles to the arrows 22 by the configuration
of the slots 18 - 21 and the thickness of the material used
for the flexure ring 1. As shown in Figures 3 and 4, the
flexure ring 1 also includes two mounting plates 23 located

at opposite ends of the flexure ring 1 which permit the
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attached to the PCB 4 and permits the interface device to be

mounted on a suitable support on the testing equipment.

Figures 5 to 7 show a bending jig 30 for forming the contact
pins 5. The bending jig 30 includes five parallel slots 31
each of which accommodates a piece of wire from which a
contact pin 5 is to be formed. The wires are each placed in
one of the slots 31 such that the end of the wire extends
across a transverse "V" shaped recess 32 in the jig 30. The
"V" shaped recess 32 (see Figure 7) includes a left hand
surface 33 and a right hand surface 34. The left hand
surface 33 i1s shorter than the right hand surface 34 and the
right hand surface 34 exits at a higher level than the exit

of the surface 33 from the "V" shaped recess 32.

A former 35 for use with the jig 30 is shown in Figures 8 and
9. The former 35 has a "V" shaped portion 36 which conforms
to the "V" shaped recess 32 and a planar section 37 which
lies over surface 38 of former 30 when the "V" shaped portion
36 is inserted into the "V" shaped recess 32. When the jig
35 is abutted against the former 30 such that the "V" shaped
portion 36 engages with the "V" shaped recess 32, the "V"
shaped portion 36 recess 32 forms the spring shape portion 13

in the contact pin 5.

In use, the interface device 2 is electrically coupled to

testing equipment via contacts on the PCB 4 and the glass
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11
plate 3 is placed over a silicon wafer (not shown) which
contains a number of dies to be tested. The contact pins 5
are arranged on the dies in a specific pattern such that when
the glass plate 3 is placed over a semiconductor wafer, the
contact ends 13 contact the bond pads of the dies on the
silicon wafer. Actuation of the driving device causes
relative movement of the pins 5 against the bond pads of the
dies to generate a scrubbing action to brush off any oxide
present on the surface of the bond pads to ensure good
electrical contact between the bond pads and the prober

during testing.

An advantage of the invention is that the central axis of the
contact end 13 is parallel to the central portion 11 and the
use of the spring section 12 helps maintain a constant
contact force on the bond pads when the movable member 8 is
driven to cause the contact pins 5 to scrub the bottqm pad.
In addition, the orientation of the contact pins 5 permits a
higher force be more easily exerted on the bond pads, as

desired.
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CLAIMS
1. An interface device for providing an interface between

testing equipment and an integrated circuit to be tested, the
interface device comprising a body member, a movable member
mounted on the body member for movement with respect to the
body member and a number of elongate contact members mounted
on the movable member, for movement with the movable member;
each elongate contact member comprising a contact end,
adapted to contact a bond pad of an integrated circuit to be
tested, and a body portion, the central axis of the body
portion and the contact end being substantially parallel to

each other.

2. An interface device according to claim 1, wherein each
contact member comprises a spring shaped portion located

between the contact end and the body portion.

3. An interface device according to claim 2, wherein the
spring shaped portion comprises a first portion and a second
portion, the portions being at an angle to each other and to

the body portion and the contact end.

4. An interface device according claim 3, wherein the angle
between the first and the second portions is approximately

45° to 135°.
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approximately 60° to 135°.

6. An interface device according to any of claims 3 to 5,
wherein the first portion is longer than the second portion
so that the central axis of the contact end is not coincident

with the central axis of the body portion.

7. An interface device according to claim 6, wherein the
central axis of the contact end and the central axis of the
body portion are separated by a distance approximately equal

to 1.5 times the diameter of the body portion.

8. An interface device according to claim 6 or claim 7,
wherein the first portion is coupled to the contact end and

the second portion is coupled to the body portion.

9. An interface device according to any of claims 2 to 8,
wherein the contact end and the spring portion are tapered

towards the end of the contact end.

10. An interface device according to any of the preceding
claims, and further comprising a printed circuit board to
which the end of the contact member opposite to the contact
end is coupled, and the printed circuit board being adapted
to permit testing equipment to be coupled to the printed

circuit board.
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member by an elastically flexible member.

12. An interface device according to claim 11, wherein the
body member, the elastically flexible member and the movable

member are formed from a single piece of material.

13. An interface device according to claim 12, wherein
portions of the single piece of material are removed to form

the elastically flexible member.

14, An interface device according to any of claims 11 to 13,
wherein the body member, the elastically flexible member and

the movable member are fabricated from a metal material.

15. An interface device according to any of claims 11 to 14,
wherein the elastically flexible member is in the form of an

elastic beam which is generally U-Shaped.
16. An interface device according to any of claims 11 to 15,
wherein the movable member is coupled to the body member by

a number of elastically flexible members.

17. An interface device according to any of the preceding

claims, wherein the body member encircles the movable member.

18. An interface device according to any of the preceding
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19. An interface device according to any of the preceding
claims, and further comprising an excitation device to move

the movable member with respect to the body member.



