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contact tips for testing mcrosphere integrated circuits, a ﬁumum ;
devi ce using said card Background of the iqnvention 5 The in es
to acard with nultiple tips designed in particular for testing *159159*

sem -conduct or chi ps having connection pads in the formof m crospheres,
said card conprising a substrate forned by a flexible insulating film

equi pped with conducting tracks connected to contacts in the formof tips.
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with tips on P‘?Eﬁ(oﬁﬂ]% @'ég'sqgr gttc%gaﬁr@yﬁ "ﬁl"'f’%sﬁ%%?{ngp%? I:elrt‘lgsgfneg ?"gr ogﬁg% e a
pol yi mi de fi | integrated cirquitsaand tgssimgtdefvige wsing satsecard conducti ng tracks and
the tips. According to the docunents US 5,412,866 and US 4, 980, 637, the

fl exi bl e menbrane presents a convex shape and an el astonmer mattress is
arranged at tBackargpndof thpinkeatiemine so as to obtain flatness of the ends
of the tims. 20 According to the docunent US 5,914,613, the contacts of the
card are nmounied.on r.igi irders electrically connected to flexible .
conduct o o - AR ISpBAE elade P e Sarfnth By foedeaERedin pRuRuEF fefiBsting

f I exi bl e nmenbsemiecondbetbnchipe haeing cenrtbetion pheslini the tfidren dbmicrespheleB, 2468 cafi3, a

polyimde filmis.:G r a0 : I
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t he contact piregkspoanested toecontasts inithe feemebitipiect i on pads of the chip to be
tested. 3fh The docunment WO 981 45716 descri bes a fabrication process of a
test card the _tips, whereof are achieved by electroforming on arigid
substrate forS@Qgﬂfﬁ@tﬁﬁB@'qHP AsGa, quartz or glass. Such a process enabl es
a distribution of the tips with high density and fine pitch to be achieved

in the contacj, .arga. hj ect..of the invention. A ficst. object of th
venti on i o l1d€ Ee-abbet ECleeRe Gl SHAF WP oh IkuB Y tas el
acti ng bot h amsdiatipgmaderial siopeaamnpfeoa polyimiderfdmc thatgicts ag lespport fari pdh dred
enabl i ng suffici j to be obtained to distribute the contact
pressure 13? t%‘gedoﬂsgytﬂér\@%%bmé@%'the connection pads of the chip with a
pure frictionless vertical force. 5 The second object of the invention is
to achi eve rehbahbifig @ tHeeddcuridn®f US 512! daBnamint s 4aadot e 3re truemixitid heribrare of
the test tips and its su\)ogort grlgted circuit. A fabrlcatlgn gﬁocess f a
card with nul PIESPRISE PAVEESHRRE R0138 SIRRIOMST AIRITSTS ParangPa & &hs 59@606@’% he
fol |l owi ng st agesibrdr® so & thiobtdin Bathess ofeharends ofltlay tigs. of smal | t hi ckness is
deposi ted,pn the flexible film ‘

According to the document US 5,914,613, the contacts of the card are mounted on
rigid girders electrically connected to flexible conductors. An elastomer mattress is
also located at the rear of the flexible membrane.

25 In the device described in the document EP 259,163, a polyimide fiim is cut and
shaped as a truncated pyramidal head. Elastic plastic plates are located between the
film and a fixed support to check the contact pressure of the tips on the connection
pads of the chip to be tested. ‘

30 The document WO 98/45716 describes a fabrication process of a test card the tips
whereof are achieved by electroforming on a rigid substrate for example made of
AsGa, quartz or glass. Such a process enables a distribution of the tips with high
density and fine pitch to be achieved in the contact area.

35 Object of the invention

A first object of the invention is to achieve a test card on a flexible insulating substrate
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made of insulating material, - a second netal |ayer is deposited by vacuum
or electrolysis on the first adhesive layer to formthe material of the
future conducting tracks, - the metal tipspare achieved by a conbi nation of
a first WV photolithography 15 operation maki ng use of a thick

phot osensitive resin and el ectroform ng by neans of a netal-ion
electrolyte, - selective etching of the second netal |ayer and of the first
adhesive layer is perfornmed by nmeans of a second WV photolithography

passi vatton i REICARtaS DR i Shdiriplie Mo MRS B8 bk &b sgiree
The flexible siffient defhematidnstor e ebiaineal {votiiptribute the prtadtquesaura optheytips de,
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required deformati 25 to be obtal ne ig ensity of tips to be
supported. The first adhesive netal |ayer is chrome- or nickel-based

\Xner egs t he saﬁeagcm @djeétayer?]e fFBnith i_@&d%cﬁ%vé?fl%_le lccﬁféfqﬂ?@rof a{wﬂiga'meﬁtd

ccording to gn ature of t i nvention, .the flexi filmis mounted on
N Puncated B aefresn G Blann o Heliriron a8 46 PURPSTPHOGRY SHRLLT on wi th o gut de
associated to a spring suspension so as to obtain a uniformdistribution of

the contact ppe . Of i ot con i i L ] ater al
friction. The%‘t %%gg%b%%aphd%gs%yﬁgﬁ gg'ﬁ“?%&ﬁﬁ'ﬁ' %cgﬁé:tgrc gés}g%dfq ﬁ%e, n@%h%%@éseor
convex cont actharaeteeazagshy tefollewingstiagss: t he al i gnnment fault between the

pl ane of jhie supphfst aBhédNE thetalNaybriofatall ihckRbed & @dpdsited hRe IfexBR fild med

35 by neans of a correcting systemwth three support points adjustable by
screws acting orM@dfeofipsuatpe nateridupport part . 3 According to a preferred

enbodi n’gnt, thelfswm_ df[n(“ljétalrIﬁyaﬂﬁ_ﬂéb@t‘édmg%chmﬁrdr@éctﬁo%@rm%?ﬁﬁ a’dﬁé&iveh
arranged coaxi a i nsj t he, qu a aving.a diameter smaller than that
of the’ base. ThdayerhihPdnt BRIFEL O R G EEPR BT ot vl ded wi th a

wi ndow equi pped the trhetal ppatare rmetieved byr arcopdimaitonnedt & rirstl UVghradalitbegrgplay t z,
al | ow ng yg sual [ ; | " [ [

pads of t#fe sem@g&ﬁ@hgﬁ%@ﬁ%& ﬁ\'g%%ﬁsgﬁ&g\?&t%ﬁy %rﬁja@mgﬁgcg&&% rﬁd;ll:)'?me'aﬂg'
advant ages and faatnetakionelectrplis®ome nore clearly apparent fromthe

followi ng 10 desslddaté VicHihg 3 HRITREEHHHE MHetal Qbydridhd BY B iR adh¥&Qle ider is
non-restrictive ex nr}glg ur poses,_ only anqja)'e re@tﬁnt ed in the acconpanying
drawi ngs, in whiR&§orme ib&m ans ghawseenre Uy PRRIPERPIraplYy operation gp qbigin the
fabrication procgssuaihgtttaekssard with tips on the flexible substrate
according,to the invention. . - .figur A 2C t dif .
shapes of 265 ur f ac® g rgosdhehdgc'?fl ipﬁgs'\()%t%ﬁ H@S%éaﬁ'PH I%@r §c‘%&°§?‘%"ggf g‘et %éw% E{)/iar)ftclt'g% ;-

figure 3 is a crasg®-section view of the conplete test assenbly; - figure 4
is a longitudinal sectional view along the line 4-4 of figure 3 at the

| evel of
The flexible film of the substrate is a polymer, in particular a polyimide, having a

thickness greater than 25 microns. Such a thickness enables the required deformation

25 to be obtained and a high density of tips to be supported. The first adhesive metal
layer is chrome- or nickel-based whereas the second metal layer can be made of
copper, gold or aluminium.

According to one feature of the invention, the flexible film is mounted on a truncated

30 part of a support part operating in conjunction with a guide associated to a spring
suspension so as to obtain a uniform distribution of the contact pressure of the tips on
all the connection pads without lateral friction. The tips obtained by electroforming can
present flat, concave or convex contact surfaces. Correction of the alignment fault
between the plane of the support printed circuit and the plane of the tips is performed

35 by means of a correcting system with three support points adjustable by screws acting
on the base of the support part.



. the adjustnment function; - figure 5 represents a plan view of the card

illustrated in stage f of figure 1; 20 - figure 6 is a bottom view of
figure 3. Description of a preferred enbodinent Figure 1 illustrates the

t echnol ogi cal stages inplenented to fabricate the card CP with 25 tips on a
deformabl e flexi ble substrate. Stage a: a flexible filmof insulating
material, for exanple polyimde, having a thickness of about 25 mcrons is
used as substrate 10. 30 Stage b: a first adhesive net al Iayer 20, in

particular ch r,NLC - bas PRS SuUr
the insulati nAQ&B%gm?rtgtb 6}% er%gi gglb {j@"neqﬁf E;?po ef EQ S%rs f%rcf%eﬁﬁdﬁr bC%
vacuum evapor aﬁ¢rmdmte pgrt@artangad; cepialtyenside thQ IUIﬂh@ndﬂmvmgea ﬁlammrrmai@n n

figure 1, the r
work on both | onara digEhe, Tt NantAaT b 8F o pabl piSH BEBATKAN ANk

future conducfftigred wike EJFtet 'Aade af Ha”%Paf?fErﬁ“%@%siJ'ﬁéﬂ OpAURItFe aaawwguwa'

layer 20. Fhetese6900thk aligimet of the t?@ ofBAE crinectidh F&URAT the EMhictoRBU@bILERIF UM
and is deposited either as a thin Imin a vacuumor in a thicker layer by

el ectrolysis for exanple. Stage d: a first UV photolithography operation is
perfornmed aft Beseriptiorcéf thaydrawiofgss phot osensitive resin has been deposited
on the second netal |ayer, which resin is revealed after being insulated
through a mask conprising the pattern of the tips. The photolithography
operation i s Piher@deantegesaandieatures il broegeopeicatieaty anpassen fioaythierfollowing

fabricating tBesdripRsn 2f dnnehBSdnfﬁérnEQ ef tHéeﬁqaéntRﬁlﬁglvey &8 Borfestictvbesanfliy t €.
10 Stage e: a second%qLHV hot ol |th #Pez%ﬁcp eration enabl es the second net al

layer 22 and PHEOPFTS Epresent PRRYIRY EFRiNgsc Po¥ihg to the
requi red pl ott figgedf sHolae thé aditferentBhigbs a-f i &eefabficdtiba prodess dbthaddarewihl tips t

is clear that e order of cCcessi 0 f stages d and a can be reversed. 15
Stage f: an iﬁé&heaffelxﬁ)ge ?)tgossgrg aﬂ(ﬁ%@qg&ggpe 'ﬂg'g%ondepom ted on the active
conducting ar efigureRe?A, &k r2Qaefireserd iftesent sfapan ofsudeces ofathedipsnafr thercaad

thin | ayeis degesiriRg't ah d serves the purpose of protecting the
conducting trac r ! géﬁﬂlgn e\"h&p roblems linked to foullng of the tips when

testing. Figur &QLSG §H§)ﬁ/§r qqqeseﬁ\lqhww@wh@fcom@get@ggsaa@sm ly;
- figure 4 is a longitudinal sectional view along the line 4-4 of figure 3 at the level of
the adjustment function;
- figure 5 represents a plan view of the card illustrated in stage f of figure 1;

20 - figure 6 is a bottom view of figure 3.
Description of a preferred embodiment

Figure 1 illustrates the technological stages implemented to fabricate the card CP with
25 tips on a deformable flexible substrate.

Stage a: a flexible film of insulating material, for example polyimide, having a

thickness of about 25 microns is used as substrate 10.

30 Stage b: a first adhesive metal layer 20, in particular chrome- or nickel-based, is

deposited on the whole surface of the insulating substrate 10. Deposition of the layer
20 is performed by vacuum evaporation or by cathode sputtering. In the example
illustrated in figure 1, the working face is the upper face but it can be conceived to
work on both faces.

35
Stage c: a second metal layer 22 constituting the future conducting tracks of the card

is then deposited on the adhesive layer 20. The second layer 22 can be made of



. 20 at.the end of fabrication. Wth reference to figures 2A, 2B, 2C, the
upper surface 27 of the el ectrodeposited tips 26 comng into contact with
the m-crospheres to be tested can have different shapes so as not to damage
the m crospheres. In figure 2A, the upper surface 27 is flat. In 25 figure
2B, the upper surface 27 is concave to follow the conpl enentary shape of
the m crosphere exactly. In figure 2C, the upper surface 27 has a convex
profile. In figures 3, 4 and 6, the flexible substrate 10 is nounted on a

¢ devi : - by e .
i onnent 1 auprepegoll BESRothib A e deBLAR0a T S iy i in"E L Bdip.o
f 1 exi bl e substhickeelayer hysele¢tsalysisofat examplent ral support part 30 designed to

nove coaxially in a guide 43. The support part 30 conprises a base 30a, a
cylindrical internediate part 30b arranged coaxially inside the annul ar

gui de 29) and=89e-¢m@ dr¥d’ BPNOIRINoBRP YNORGRRE i%@e%cPr&ﬂdb?féers%Eﬁ?‘? HByer o6 is
fitted. ElgctphSBsefs@VedebindRisah §dldsAodBHGhE REcOARRER My NehieR8sid Gs and

the printed circuit 32 is ensured by preSS|n% by neans of dssenbly screws
36 screwed i nfeyepisd aighpeing insylatadkirough-a Mask seerAing tht pattesn phibedipsi e
part 30 ihn thﬁhguiitfbgrﬁ_ahy @b@&ti@l:w@@GbllbWeM]nyta;m@tactrbﬁﬂﬁin@:]dpy??th d':dhfsrsﬂ?]@ﬁli on
around the vegti.c IS, e alignment fault between the plane of the tips
26 and he pr AEAnatbE iy 255 Fe EAT Meregh by RS B PREIVRG sy'st em 31 by
means of three adjustnent screws 40 angularly offset by 120 degrees. The

screws 401pasgdalualb bhe (ROYRIoodahy A hucPEidb 18 sBhhd BREN 50 22

between the b t he cover e circul ar base
presses on t hendiphetirst adresok layer 2Puiode dBhedas@roding ts five reguidéd potiagraiiged

in the opposi Sﬁgb% ttomface of the guide 43 and
t he support 185%%%91(925% : ﬁg?@%@%ﬁﬂaﬁé}ﬁ%\}gﬁ tted on the support 29 by

screws 47 and the base 30a presents a dianeter greater than that of the

intermedi ate PR tlesQRatdhe bRRr BASUccSsionTdrasta]ds HARId & bd RvefseRS 26 on the

connection_pads 50 of the sem -conductor chip 52 to be tested is visual and
is perfor red by neans of a wi ndow 38 equi pped with a plate 15 nade of

transparent nBiRelfabn iBLRERY Péss‘iﬁéﬁbﬁ Tayet Dats dpRRERDIRE dA0s Bgndll%ﬁﬁﬁg B&R. 94,
56 aligned coaxially in the truncated part 30 and the cover 41. Contact of

the tips 26 wibe |€m¢é Z_édﬁﬁ@f@PP%#ﬁ ofaris 0x5de of atRdyraen ip athin lavesdenagiied \K?Olaﬂ)o_ut
not abl e | at er ghd sbhvekitRE pafbcdE df HrefesifNiheV&Mduling 8ckaadauciigend brdidhd i ty
of the flexi bbﬁ‘éﬁéo filmof the rs*’;éhbst rate %O ac;és bot r]}fgs a ,dan%er abso& bi ng
t he conpressi dp duding @F fegipsinandesting E194FG NS NgsP'an YiEw 4 1p% FardiCk he
cont act pp@ssuttheendiof fablicdtlod. spheri cal connection pads 50 of the chip 52.

6 CLAIMS 1. A process for manufacturing a card with nultiple tips designed

in particular for testing sem -conductor chips having connection pads in
the form of nmA6thgsierencedo figureai2d, 2Br2C doerppreristiface 8 (bkthe flastrodeposited tiesl by

a flexible insglogiidyGnid ¢RI WitARRE mibrbsbHePatd0ld Rt BRkave UMREH1E&Habss
contacts in the formof tips (26), sald process being characterized by the
fol | owi ng stageds notto damage the microspheres. In figure 2A, the upper surface 27 is flat. In

25 figure 2B, the upper surface 27 is concave to follow the complementary shape of the

microsphere exactly. In figure 2C, the upper surface 27 has a convex profile.

In figures 3, 4 and 6, the flexible substrate 10 is mounted on a support device 29
equipped with a correcting system 31 for correcting alignment faults using support
30 means adjustable at three points.

The flexible substrate 10 is fixed onto a central support part 30 designed to move
coaxially in a guide 43. The support part 30 comprises a base 30a, a cylindrical
intermediate part 30b arranged coaxially inside the annular guide 29, and a truncated
35 part 30c on which the flexible substrate 10 is fitted. Electrical contact between the
conducting tracks of the card 10 and the printed circuit 32 is ensured by preésing by
means of assembly screws 36 screwed into the support 29. The relative movement of ‘



. - a first. adhesive netal layer (20) of small thickness is deposited on the
flexible filmnmade of insulating material, 10 - a second netal |ayer (22)

i s deposited by vacuumor electrolysis on ghe first adhesive |ayer (20) to
formthe material of the future conducting tracks, - the netal tips (26)
are achi eved by a conbination of a first UV photolithography operation
maki ng use of a thick photosensitive resin and el ectroform ng by neans of a
netal -ion electrolyte, 15 - selective etching of the second netal |ayer

(22) and of t [ S, erfor b ans_of econd
WV photolit hog]%a%ﬁﬁé B%?gst% i 'hnﬁ? g%Y(ﬁet %.:Is ﬁq%eﬁéﬁ% '(Tuc?rr%g t'f%afégg? or I, ff@
superficial parsingthe antigahsxis.ati ng | ayer (24) is deposited on the active
conducting area. 20 2. The process for manufacturing a card with tips
according to claiml1, characterized in that the flexible filmof the
substrate (10yhe @lignpentfaelt betweqimihe plana of he)Epsi2ki ans theawrinied sireuit 8Rhess
tgreater tl“%n é5rréatéd %S’Sthe%n%ctlﬂ_@?yﬁreﬁpgﬁi&)yf ?’éa?@ﬁft%b%c{j@ﬁn@nﬁ%r@w&‘ %chl

i ps accordin acterized in tha st adhesj v a
| ayer (20) i ngﬁ?fﬁégﬁst?F %M @Eé{egfﬁﬁe ez?cre’f"ﬁe P%ﬁ,se EOuely ?rﬁﬂ\tﬁraf‘c"t?ﬂ‘rﬁ’ét
card with ti pspringsd@dibdirainseded baiweeh,the hattans faei of ¢tk covet Ratant e seuEIdaset al
| ayer (22) ca [ The. p
manuf act uri ngI§ Qﬁa?@%@sﬁoﬁ%ﬂﬁ%&%‘r&é% fle @J‘@‘Q AJ%?CO%ﬁ ?rm gflxszéerp%%%ﬁtrl]
the tips (26)theRrpostaigay a@awok lgtyean m‘@ mtmmcefofalne geida didvandothe sopprek
cont act sy agevice 9. the EorRtad iiiBa B! the BLpd BS L9UcAlvesy %ﬁ&%&'b&&a 8ga t he

process of one of the clains |t tips to
neasure t he ePr@é?'?tF@aﬂ'a’EﬁéF%r@?@l”’!ﬁ”itegt Qfﬁhea'”geé'ﬁﬁé'éf?cﬁﬁﬁ%ﬂb Qfﬁh?)P%TBQ(? havi ng

connection pads (50) in the formof nicrospheres, said card (CP) conprising

a substrate ible insulatin L1 m.equi pped t

congucti ng tﬁi&%@ %]”éerf? P%’zgatlpﬁ ng éanelfj%'of' |p68%téh1°ghe}uel{@'§?n@'&?rg‘#&ﬂ5% 0
cone 5 into etrgagestedtis st aadusjperfmmedtbymeanacdrﬁa(mBrﬁDovaaqmemd with a plate
erformedsgch t f

FFuncat ed bar [ 300y orer phtBlal %585 Cripenat s BreRof B ETbcRANGs 24 56,
gui de (43) asaligiegceaxially '&“Beptﬂllﬂﬁ?gt Lf?ﬁk—ﬁps nshtheaveyeréd as to obtain a uniform
distribution of the contact pressure of the tips (26) on all the connection
ad 50 it ot and that c n of the alignment 10
Pautt  bet weenConach et tbs 26 mihuli softecspr ApesiSR of fia Gy 821268 PTGV AIoHhe

of the tips (&2tpbledatpen frivtiordolns towanenoivear mhémtis rrgmﬂ@mm/ oBthe)flesbldn

t hree sup rt.no 0

the support plF ol lsE, SoHsHRlE 20 S¥odlii a8 el ipbr 256 B LR rinnigeTet arsn 7,
characteri zeddlumﬂq et teshe@peasioorandl Bs phsttibta0 pf demsonteet peessytd nderi alalthe

i nternedi ate i i nsi de the guide (29) and having
a di aneter snga{eglfélftﬁgﬁecﬁ'ﬁg?a%g?%Fejﬁé(gled%QSOa). 9. The card with rmultiple
tips according to one of the clainms 7 or 8, characterized in that the
truncated part (30c) of the support part (30) is provided wwth a w ndow
(38) 20 equipped with a plate nmade of transparent material, glass or
quartz, allowi ng visual testing of the alignment of the tips (26) on the
connection pads (50) of the sem conductor chip (52). .A
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being characterized by the following stages:

- afirst adhesive metal layer (20) of small thickness is déposited on the flexible film
made of insulating material,

10 - a second metal layer (22) is deposited by vacuum or electrolysis on the first
adhesive layer (20) to form the material of the future conducting tracks,

- the metal tips (26) are achieved by a combination of a first UV photolithography
operation making use of a thick photosensitive resin and electroforming by means
of a metal-ion electrolyte,

15 - selective etching of the second metal layer (22) and of the first adhesive layer (20)
is performed by means of a second UV photolithography operation to obtain the
conducting tracks,

- and a superficial passivation insulating layer (24) is deposited on the active
conducting area.

20

2. The process for manufacturing a card with tips according to claim 1, characterized

in that the flexible film of the substrate (10) is a polymer, in particular a polyimide,

having a thickness greater than 25 microns.

25 3. The process for manufacturing a card with tips according to claim 1, characterized
in that the first adhesive metal layer (20) is chrome- or nickel-based.

4. The process for manufacturing a card with tips according to claim 1, characterized
in that the second metal layer (22) can be made of copper, gold or aluminium.

30
5. The process for manufacturing a card with tips according to claim 1, characterized
in that the tips (26) obtained by electroforming present flat, concave or convex contact
surfaces.

35 6. A card with multiple tips obtained according to the process of one of the claims 1 to
5.
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8. The card with multiple tips according to claim 7, characterized in that the support
16 part (30) comprises a cylindrical intermediate part (30b) arranged coaxially inside the
guide (29) and having a diameter smaller than that of the base (30a).

9. The card with multiple tips according to one of the claims 7 or 8, characterized in
that the truncated part (30c) of the support part (30) is provided with a window (38)

20 equipped with a plate made of transparent material, glass or quartz, allowing visual
testing of the alignment of the tips (26) on the connection pads (50) of the semi-
conductor chip (52).



