+; e3enj $(*6DTI OL Zero insertion force nount for fixing and maeki ng contact
With circuit subas substrate 5 The invention relates to a zero
insertion force nD 'M@ m g and maki ng contact with circuit
subassenblies on a aving a plurality of contact elenents and a
zero insertion force dé@W@% 10 In modul ar el ectronic systems with variabl e
configuration, a systemcircuit board with one or with a plurality of

popul at od. w ﬁpZCmﬂllllmﬂlllﬂmlﬁﬂ\llllﬂlim‘ii‘é‘éhl ¥ Bepenti ng on the requl remants on the

systemor on the |eve| ,expansron of the system or remain unpopul ated. A
typi cal exagple of; %Léqj{ e SYRd &M SV\E £20£6G00R te%nﬁysg}eaggﬁ(
wor kst ati on, server a mor i nmenory i ch can Be expande ots for

menory nndub@@tbewn@l§MOﬂ%ﬁ&$kﬁ1& %%ﬁmh#ﬁ%ﬁrQﬂuq poxUca®re the form of
insertiof nounts and being popul ated with nenory nodul es, depending on the
desired size of the 25 working nmenory. Normal nenor nndules such as SI Mvs
(si ngl e in-FPRe lrﬁe‘fﬁﬂ"yl%dﬁ?eéfeﬁn&%lWefﬂuallnfierrr%i?fe ABRBEY PO es)
have cont actosur f aciesirag r anged al ﬁnagmgcontmntaa@l@e ovi8A t heirenyrty
nodul e, on on% %rde &egoth si des order %ngke gle tr|§f1 con%gct
Wien the neffo ? ﬁggﬁle I's Hst%]lgﬁ F AR s he né%nﬁ@ il €5 s

i nserted mnthnthetc@ﬁﬁaE¥med@®dru(zaﬂuannﬁﬁrthnrﬁmmnﬁ qdesdigee connect or) .
For thijg purpose, the insertion nount has, 35 on inner sides of a holding
device forned as a groove cont act eIenents whi ch correspond to the contact
surfaces of Ifhe JaRpduledS car@nits ch, SUSEERE M Hapul atiegh abdree

def or med aneoefe@hretgewlubf S€er eSULELRG %ewyéiwagkﬁ@meabkoalQ% a
menory nodul e arranged i n _the hol di ng devi ce. O(r:ﬁ;e%nurrber of contact
c

el enent s peP|H%ﬁﬁ%%%ﬁ¥nﬁﬁnﬁq§§éﬂﬁ?q¥W‘n%ﬁﬁ??s Fif'at + Dn & SHRLH YSDRAM
conponent s @swnihednousmdynanbﬁsramdomempﬁﬁﬁiVﬁmngepuﬂBéedowlﬂﬁnary
configuration i_.th DDRI__conpon nts doubl e at a r and about
30 for' 3 holBORLEH GOREP RS EonBartey dbubt a° da - EATBONT S DRRM S 1
general, fopyb&smeroxormephs flevedemf yespahsgonatifortshe any$hereasiong
nunber of ceptact gkgg@gﬁgt@% to be expected in the insertion nmounts. 15

wi th each contact e the expenditure of force needed for fixing and
removi ng the menory nodul es i ncreases. The stressing of the systemcircuit

board when Aitti chbme BRERDY eN0EYl esuthses apddulart heysaem exkent, so
does tQﬁ)probabr ity of danmage E sensitive
computer’ system - (PC, workstation, server) with a
working memory which can be expanded, slots for memory
modules being provided on the system circuit board in
the form of insertion mounts and being populated with
memory modules, depending on the desired size of the

25 working memory.

Normal memory modules such as SIMMs (single in-line
memory modules) and DIMMs (dual in-line memory modules)
have contact surfaces arranged along a contact edge of
30 the memory module, on one side or both sides, in order
to make electrical contact. When the memory module is
installed in the slot, the memory module is inserted
with the contact edge into the insertion mount (edge
connector) . For this purpose, the insertion mount has,
35 on inner sides of a holding device formed as a groove,
contact elements which correspond to the contact

surfaces of the memory modules and which, during



+20 structures on the systemcircuit board or to the contact el enments of the
insertion nount. Thus, normal insertion nounts for nmenory nodul es are
nowadays specified for only about 25 insertion cycles. 25 However, the
contact force exerted by each contact elenent may not be reduced
significantly since, as the contact force decreases, the reliability of
maki ng contact is reduced. 30 In particdlar for testing sem conduct or

devi ces, use is nade of test sockets with ZIF mechani sns (zero insertion
force nmechanis ; .W th which ul ation qof the test socket whi.ch in
particul ar PBBEE 5iPBr tﬁEecoﬁgggfm@ en@ﬁgs §KSFhe ResFPLdBRet TPZCHossi bl e.

35 Such a testuleckgt Esoinl | tRer aieflosphenvhi cahl yai nmemosy seotude in
figure 2. The arranged on a substrate surface 30 of a

t est k 11 is. 3
substrate 3aﬁﬁa§§8§sggz§§8 %ﬁgéﬁPﬁoﬁeV&Ffe device 9. A seniconductor device

21' is provided on a carrier 22 which has contact-nmaki ng devices 13'. Each

contact -ymkifig deiee 9 d3cohsaassianed A £9pLAct Leess 4t hegt est
socket I1, sard recess‘%elng ounded on one Side By 3 Section of a
cont act - makifg§ dewr cener®rTheordiguingdeararnison wighc e SBRRMc ecomponpnises a

| ever arm 10591 hhahofian Al et ShARN AL s ridohati 98494¢0 sl de

95 that can nbve parall 0. a substrate surface 30, and_a conversion
devi ce 93. WRROEVNGERSIEHTEEIPRE U3 tEoMREL: cURBetondrubhe dever arm 91

into a di sptacement pHamhe dridle a¥putlheqdl | derhashaski Myt tAg Bbrerement 12
for eag contact reces an _unpopul_at ed statedﬁg t he teit ocket 11
‘0

? 14, _In
in thi ¢%aseoPRE"PERPt (AGUBLENERTE F3T& & i ed tHE ST Y °Fhe
contact recéssesrl4 ceapeptivel ¥olrocatamhatyy oppost f vgudeet tamd act - anki ng

devi ces 13.. n_the carrier 22 i ed. into the test socket 11 h
contact-nak}%%g%%%fg%s &@bggfoghgggg?FFeF¥f?%4%%rﬁ?c&ﬁé%%te¥%%%é%§s 14 are
in each cas®Enathanimrgebeiomemo@ittsne of the contact-naki ng devices 13 of
the test socket 11 and one of the Iimting elements 12 of the slide 95. As
a result of rotation of the lever arm91 in the counterclockw se direction,

the slilde I5LFR RARY EONLRELI eplemeRt het R oCPenditair@onPict Ld8Ke ng

devi ces 30 Aded®d tHer CafikBig22arad € £eRdPREG T Nchet Wegfo ORe MbakNes

contact-naqugrdeV|ces and one of tgg Ilnltlng§elenents.12 in each case.
(o

The carrier*®2 $25¢her ef Gt% TONRREIRY HAH? cBYP§eBn& 11T iR to the
substrate 3wh&b fhthinguthearezsirysonkdiles | tusésated, i nd igur es@ne however,

meki ng Contéféeégf SéaEBE%\@ﬁé]ﬁ¥3Q§b¥i{Qy of damage to sensitive
20 structures on the system circuit board or to the
contact elements of the insertion mount. Thus, normal

insertion mounts for memory modules are nowadays

specified for only about 25 insertion cycles.

25 However, the contact force exerted by each contact
element may not be reduced significantly since, as the
contact force decreases, the reliability of making

contact is reduced.

30 In particular for testing semiconductor devices, use is
made of test sockets with ZIF mechanisms (zero
insertion force mechanisms), with which population of
the test socket which in particular 1looks after the
contact elements of the test socket is possible.

35
Such a test socket 1is illustrated schematically in

cross section in figure 2. The test socket 11 is



4 rows of contact surfaces arranged on both sides along a contact edge of
the nmenory nodule is not possible . In this case, contact elenents would

. have to be provided in the contact recesses of the test socket of figure 2
5 far both sides of the contact edge and connected to the substrate by

fi xed contact-nmaki ng devi ces. However, tge slide 95 would then no | onger be
novabl e. A zero insertion force nount of "a dlfferent kind for 10 nenory
nodul es is disclosed by US 6,371,781 (Jones et al.). In this case, before
the actual f f th d the t a pters
havi ng snap- élxtnﬁ%cgc %rg g?érgfi'l Xe tht%ﬁgterrg?mO% Oa $§M§ %ngr!rgl e
screwed or rHaetadzeWrerifjdetpiomt fohees|dstvicks Qhe ﬁwa@emm@@@n@‘é@érs

latch into prapared Jmit ching fligsesOf drheazergrihgerthon §pice npyst . The
snap-in connectors then press the contact elenents onto the menory nodul e

in the fitt PRI mInR%i deEASRS Lhe i nF& GIPTHoTCe el $9Y1Fftting

is reduced hy3thes Zst@ggadl bkedeson Sdcéhe snapni RHEOMNAHE 0 Sckdhe
dlsadvantag%tmnth such zerﬁ i.nsertion nfrce nount ds in partlcular t he

hi gh expendi fﬁgeﬁFg edPRc LTEHAT Men?Pe TREM FY Hat® YU r enent
i s 25 di sadvwehtageousact-mpakingudlavica aB.arrangenent of a plurality of
such insertion nounts beside one another since, wth the distance of the
slots fromone another, propagation tine differences of signals fed into
menory rmodulTée prow detisentior Faseet denvimsuidt somipyd sefcreasere8302sm is

precisely fay; Tl €cof agk %Y:Scta‘i’:'é‘%i L SUSD 219 LRSE 'a‘%'lo ROIg£ npunt s

can be used only conditionally. is therefore an bject of the ‘present
i nvention té& i e éhéér6apn§@Mﬂ(ﬁ@¥%#%%ln59n? S SBE bRy Bhef 852 maki ng

contact w t B randt asubasserbbnedadNgoTont aek THFRGAS A r&ngeee on t wo
mut ual |'y opggflte surfaces in which the circuif subassenblies can be 5

arranged cl GEBIVE& ESned ant FRT T ¥hd Ho FBEhahtEeF  THhngds hAYE td be
made on t he diatglercameror def tloe f$tidai @5noulhenistiidel e ta subamissiend! i es. 5

I'n an ajtangs néﬁl§f¥%§ é%ﬂm%péﬁgﬁﬁ @% ?g pggi nning, according to the

invention this object is ac 1 eve ures specified in the defining
part of patent claim 1. Advantageous devel opnents of the invention energe

fromthe SUQ@fﬂﬂ“hnéfbﬁb&téérgth@%eﬁé‘Hh4(¥&§tWPHERe€CQQrmﬂHJéﬁhéhe
invention therefore has a zero insertion force device and plurality of

hol di ng deviGe$ drifantPdl beBPdeLleRe &t fera Ehd2 paraseel Of‘ot@ﬁe SR her to

be p0pul atedflS yhéh Jorddt subaseepbki es.4 Megbapeeal veopponeids sreeded
f or §§o i nsertion force device can a%%%last %9 sonme extent, be assigned

to nDr hatPERE e iR R Hy dRi/f s SPpace’requirement per hol ding

device is therefore reduced. Together with the 20 arrangenent of the

hol ding deviyger fhii GOUBRLJ neal 41 pabodo( eaaneater Jlclo) 4 35 gupar ed

wi th known sol utions is a_very | ow space requirenent of the
zero i nsert SR tRSTCEadEIE e dpEH CRS| di A d?eﬁvl the(Fatyie Reui in the

subassenbl i epntaANgLEcesses 14 are in each case arranged between
25 one of the contact-making devices 13 of the test socket
11 and one of the limiting elements 12 of the slide 95.
As a result of rotation of the lever arm 91 in the
counterclockwise direction, the slide 95 is moved to
the left. In the process, the contact-making devices
30 13" of the carrier 22 are clamped in between one of the
contact-making devices 13 and one of the 1limiting
elements 12 in each case. The carrier 22 is therefore
connected mechanically and electrically to the
substrate 3.
35
Using such a test socket, illustrated in figure 2,
however, making contact for example with DIMMs with



-25 in the hol ding devices can be arranged very cl ose besi de one anot her.
Propagation tinme differences of signals fed into the circuit subassenblies
are minimzed. 30 The zero insertion force device, in a stressed state,
fixes the circuit subassenblies arranged in or on the hol ding devices (5)

by neans of a pressing force exerted vig the contact elenents . In a
rel eased state, the pressing force exerted by the contact elenents is 35 at
| east reduced by the zero insertion force device. 6 Furthernore, in the

rel eased state of _the zero insertion force devicgj t.he c'rcui%f
subassenbl i BT 4N BROFEACF nPBEEAESRoPFTAGIFEY %l £ Ved? WPt fofdt
si gni fi cantceaxeiwli édge of fhwecenenory heogubeess, nble posaridliabi |1 Iy t hat

damage wi |l l_.occur _during the feedin r remgval, of t ircuit. .
subassenbli%&%?scaﬁganfgﬁg §1yef%%%%ga.%4?%%kﬁ?¥%n?8t%§ 8%%%%% @) enent s
are not suhjrectleel tonaagtwearceasses reSuthe ofeshseptken ofclEsgudd En a

preferred emhod| mEnt; of . L h8f29§,8 LRRELI0n J.ar %ﬁ&%&ueg&%oé déé'gt;PQ the
I nventi on, e zero I nsertron torce device !S ac ua_te y nmeans or a | ever
arm In a fdulsityarsd t byn bixefle daverchrmaking Levddatsert idewaseforce

mount s in i rel gasesk stRlfa tReMhheh1bREeEi heURLvaLbassenblies are
renoved or fed in. In a second position of the lever arm the zero

insertion force nmount is in the stressed state, in which the circuit
subassenbl izeszare finsed-taish ceptaet neunmder2@ wiihféhent Ramat i porof the

I bout ' f.rotati duri t it] t t he t
Sy S o R T
i spl acene f. rénnftdriceneass, ofo eetbei _ treg | cenreFi xi ng
the |ever aidnddy th6aseeond Pasld [Ny COREEARARELAT LA JhIG St gosed state,
In 30 refli I's p

is require 0 order to make ‘abl e contact an referably’carried
out by nearfaf-ip spANHRCEOFTearAcEbrardngot §he Preafoart stP BRI nERE of the

zero i nser td:Qfnd 10 CE&PONBY 3GCH Aidiged 0 t ddmventdon, athendd spstng force
IS exeiﬁgd the conversion QpV|ce. The conversion device is then forned
appr oxi et é1F asTAPRddy GPRERCESEScat 2¢FGss1BERt i RFEPIRELh MR ¥Rt to
sone extentpidced asfrethér apra riesiditeindn nBdete ahouhor exdw|snah-eh ast oner,

and is arranged al an e_axis rotatjion of the | a l.n, thi ase, the
body pref era nyecexotresﬁdts?lﬁg\rllerp]éefgng%?e V\hciocrhtac%rrgggéﬁaég% %%%Er)ox&rr%tel y to
a | ongi t udimeatomxtrepdubé tihe thd df ngtedvistese. In this case, the

insertion force needed for fitting is reduced by the

20 wedge-like design of the snap-in connectors.

The disadvantage with such a zero insertion force mount
is in particular the high expenditure and the high
space requirement. The high space requirement 1is
25 disadvantageous 1in particular in an arrangement of a
plurality of such insertion mounts beside one another
since, with the distance of the slots from one another,
propagation time differences of signals fed into memory
modules provided in the insertion mounts also increase.
30 It is precisely for future, fast systems that such zero
insertion force mounts can be used only conditionally.

It is therefore an object of the present invention to
provide a zero insertion force mount for fixing and
35 making contact with circuit subassemblies having
contact surfaces arranged on two mutually opposite
surfaces in which the circuit subassemblies can be



‘The contact elenments of a holding device in each case are arranged in a
front row of contacts and a rear row 10 of contacts. If the hol ding devices
. are in each case fornmed as a groove or slot in an insulating body, then the
two rows of contacts are in each case arranged opposite one anot her,
directly or wwth an offset, on inner sides of the groove or the slot,
runni ng al ong 15 the hol di ng devi ce. The contact el ements of each row are
connected to one another in a mechanically rigid manner. Furthernore, via

t he relnforce of the z sertion_fo ach case all

t he front a?‘lﬁf %.dLl ?%Os‘? eg’esrloﬁs SPeco‘?i?%%ﬁg araenrggoﬁ\r?ecPSSEFBlgﬁe anot her
in a nechanchahgysrhgwe mennee . mAdeorcdi nghe oléheeredo iarskrt i ba ffarcce nount
accordi ng 2§a£$ %QS vgghleg cFQtegﬁga%%%%b%lg grality of, but preferably
all the rowd of Contacts of { gast ‘onétype,” can be deforned and/ or

di spl aced jointly by the zero insertion force device. 30 Preferably, only

the contsact 1Ll egﬁntsaﬂﬁ gﬁemnctaseopf PRE t¥RPOf W cont ackgecan be
def or med and/or di splaced jointly by the reinforcenent, The contact

el ements of PRBENRHUE of2 CESHHAS 5P tHee r dPENTIPR ob heF 13RI GHr e 16 xed.
The zero In§@meoedfaycehgotg@tataie&cwéblrgéd) ihechaveat i fdngnphkics case

preferably h s S g e enen s which ert a force on the fixe nt act
el ements in° %%4} ¥ %l%f t'he &@W %?us8d8ﬁ8$8Pm8P§BIaegaggg cont act

el enent s, ahﬂventihnsemaygsuﬁpomtthhesnebuahme maki ng of contact with a
circuiy subassenbly arranged in the holding device. 5 The spring el enents
are prePerany formed froma resilient material. In a particularly
preferred ehpodi Aerp ofinsiertiomo |feese i onofiditce anppidiagcore ngthe t he

i nventi on, irb@eﬁ@ibﬂg t%'e%%tx% Had LOWOfo CQHE@EE%oh” Ak cgggikarma
unit and are forned as _a 10 connon spring el ement. The common spring

el enent is ¥MendpPerErdBlty fr Rt @58 BEdy C6F éqqﬁﬂ§%§ﬂb%§ﬁé% SBE€tion in

each case extietidéng aaid | ﬁaﬁalmuer tde et i kaokasgt hk of btehepcbpM\@aﬂ.EdOf
contac&g and, fornmed of g resjilient terial, ILor exa an elastﬁoner. The
p

conmon *Spr i Tt R1 efieht Ut pF@h@FiSP& dFfanged BRI S §|C%?pgngg Pact

regi on of tieededt ot el ewet sinsrriomuldbrng siedeckacany avayiéasm the
contact 1eglonsdifl thkSefased NE;Coghaat 20 KEYON oln adpant aehoebement is

t he region |n W e contact e s"Contact- wi th the contact
surfaces ofh@alédinguidedess ce afhgngépaice t Kednérgmagtdenete. nThdingro

insertion f@&gecaount p&%%@regfélrxé hase gusai d 25 Tigagkhatd ng,kady, the which
t he hobslng devi ces are |g each case fornmed as a groove or slot. The

i nsul at’ng PORAIPERor & t heNSer QT4 | 0ASFFEe mlint 2andSPFRER t he
contact el etentBatingn dct riceainactidsuldidaky wags Toempaoéd pettht sinple

and mechan G770 SEBFTTEM ot Be; care Mipacent! | S5 r ardod THetFe ol ofs.
All the coneqtlrtrerht Larkheavaegont acisergkiong 35rdevi devicey peans of
which the indiyidyakeG9BbaGlsior). Circuit subassemblies arranged
25 in the holding devices can Dbe arranged very close
beside one another. Propagation time differences of
signals fed into the circuit subassemblies are
minimized.

30 The zero insertion force device, in a stressed state,
fixes the circuit subassemblies arranged in or on the
holding devices (5) by means of a pressing force
exerted via the contact elements. In a released state,
the pressing force exerted by the contact elements is

35 at least reduced by the zero insertion force device.



‘el ements can be electrically conductively connected to signal |ines
arranged on or in the substrate. In a 9 particularly preferred way,
however, contact connections are provided in the zero insertion force nount
according to the invention, and in each case electrically connect to one
anot her nmutually 5 correspondi ng contac% el ements of different rows of
contacts switching the sane bus signal to the circuit subassenblies. As a
result, the nunber and action of reflection points acting on the bus
signals and fornmed by the contact elenents and contact-maki ng devices 8, 10
and a par afi4ithEpAES £ anéB orthsar aspieeserf ecitef tRE z&h@® | n3REPI on

force mount; £adrbeod eddeed. AvLach halkdi Bgrdevi Ceubhyllhey idavi 6gg known
to those skilled in the art have to be provided as required for. 15

suppor ti ng R%e I8 t tR§Copkiat iR B f S HiISESHg OFheTBIPEERt ¥hBRRYENDI i es
in the hol dinghdevioes. eppehdierkeesfarfarder exanghe, pahiddonathgui de

i ds. di ¥ et fitting. el . han, 9 | ocki

Teans. 30 IFFUTAPT 01 TOWERE St SATAthet t homIBH wirEBE SRS & TRETh more

detai|l usingr figuemsyaihe sdne rtdfeer encérsyibol s shiasganddd efsor nusual |y

cor respondig, LAMANGI Sy | Reliliced] 9Uresn 29.ddidi oh Shaue @ eghematic cross
angene

section of an arr having a zero insertion fdrce mount according to
t he invent iOvERRLOY drhg netorfatbsenifidr yoeABYdiWRET »F Bh&SsMdnt®dn, in
the 30 rel egspd-aiwh dyessed state, fig. 2 shows a schematic cross section
t hrough_an arrangement” with a conventional test socket, fig. 3 shows a
schematfc , plan view of the arrangenent having a zero insertion force nount

according 3nte bhefierredt iabacant neft aHdezexemhaey tewhodisesrd of the
i nvention, in the released st a shows a penépective

t and 10.fig.
i |1 ustrati GPBI* aRGPFEAGEmE ?Bﬁprsrgvﬁat%%gcoﬁteacfewem Rf* a
cont act corfirectd adepiowi tledabetaeed blye neMisacof eberents acenrdimgato the

exenpl ary 5 .enfodi at . t ro i ti for ccording to the
i nvention. ﬁ%&ZZbgggEégﬁedg§ é%gh %gg?%iﬁgﬁ“att?%b”%%é%n%ﬁﬁﬁ£g%ﬁgh zero
i nsertion fionee negwntl iis | Fhusér aredepAedachtebse ibnfivhidm amefig. 1b.

The zero inse/ddian £0ba8seRWItiel | Srén fdhSve@se@r kaggeth on argubstrate
surface 30 of akigbstrate 3. Arranged in an |nsulatlggrbody 4, of the zero

i nsertion S oBATIE1BefiHetBRe Eiththep ™, the © Insertion

force mount is in the stressed state, in which the
circuit subassemblies are fixed and contact is made
20 with them.

Rotation of the lever arm about an axis of rotation
during the transition between the two positions 1is
converted by means of a conversion device into a

25 displacement of reinforcements of the =zero insertion
force device.

Fixing the lever arm in the second position,
corresponding to the stressed state, is required in

30 order to make reliable contact and is preferably
carried out by means of a spring force.

According to a preferred embodiment of the =zero
insertion force mount according to the invention, the
35 spring force is exerted by the conversion device. The
conversion device is then formed approximately as a
body of elliptical cross section, which, at least to



15 and parallel to one another, is a plurality of holding devices 5, in
each case fornmed as a slot in the insulating body 4. Provided on inner

. sides 51 of the holding devices 5, 20 |ocated opposite one another,
directly or with an offset, are front rows of contacts 72 and rear rows of
contacts 73 of contact elenents 7, 7'. In each case correspondi ng cont act
elements 7, 7' of different rows of theysanme type are electrically
conductively 25 connected to one another via contact connections 10. The
contact elenments 7 of the front rows of contacts 72 are fixed in the

i nsul ating body 4., Spring el enent 1 act_on_the.contact el.ements 7 of the
front rows soofm%oﬁfﬁggé’ 7%5 Tﬁ%r’g?ﬁi %ﬁogll eﬁmﬁ?%l?ie@geﬂataerfloamé’e ?ﬂr30 t he
di recti on axanpEl @pposélastemerr oasdof scamtractged/ Rloke Dontacisebénents 7'
of the rear ég%? r-e n t ne anQt heg;Ln chanpical Ly, rigid
manner . SSIﬁgnu (%f gF t ggcgﬁ%ggi gfghent2%7 ﬁgbé 6%ﬁ%§ct?§§k?%g fevices 8
for el ectrirrdfamainect iotandsi ERET | iheslendahgedhbeh orcoRre $ROBEDsSt r at e

3. 115 The Zar . iised 14 0Rof QF CEAEYVE 681 RaCOMNdeiRS &rl @WRN 1Sy 9dgwhi ch
can be rotated about an axis of rotation 94, a reinforcenent 92 that can
nove paral I%¥IVi3%# % substrate surface 30, and a conversion device 93. The

conversion 5 device 93 transforns a rotation of the lever arm91 into a

di spl acene of the reinforcenent 92 parallel to the substrate surface 30.
Therr i rf oo Eo R E e BLETERE o1 R 7 G TG TEor TSt S T80, F e et e s gl Ly
rigid manneire drtanded. idaa tthenterrmw nsertonnatbscendoantrdasr i tdwstrat ed

inareheasgd shafgor Ihe haver,al .94 L LA Jdd 81 LOght iy Tgsspring
el ements 71 are reliéved of stress, as Fs the conversion device 93. 15 The
spaci ng of feomesttas egi GHSOTVO loet W@t tid dBniasulertdmentdy | oehgrd

Opposi t e ong ANRLRer rolds I &G | ¥oRE1¥kEN 2Re Offf5 el chS 8§-§énaérrelrf?é@' s
state, the circuit subassenblies 2 can be 20 inserted into the slots of the
hol di ng deVRRSS -8y PRBUR AT TFposFhEeFblde FxeltEd P t RELESAT act™ el enent s
7 having tarbgroveigese din the Biroeees.ofokhew st herunsehyi al&igt he
CIFCUI% su8%§§§0 | j.es 2635 into the slots of the holding device 5, the

| ever ?n1 I i41%%ﬁ§bounterclockmﬁse direction) until it is

al i gned substantially parallel to the substrate surface 30. Because of the

el lipti cal chlreoséor%?g%{eoﬁ(]é?{ne?xﬁgt Eo%"vgééﬁogoqzevéﬁee nnlbecfeinf Qrpenment 92

is 30 displaced to t the process. The contact_elenments /7 of the
rear row oRTEdAeFct5n73, ReprRRi@lty rheifdeitdmeenentfgthernere,

nmechani cal ky o i ghd MeBRBEorakReh@sCedri Nnchbe ghrectimgeofi de fg08 rows of
contag%§ 72 in the contact reqi The spacing o 5 CO? ac% regi ons 70
% er-*¢d

on. f
bet ween® t WBCEGITract™ eFBRBNEESE |10dat B oppoSitt S andt hef Nedirk |y or
W th an of freets, b$ reshicedts are connected to one another in a

mechanically rigid manner.

According to the zero insertion force mount according

25 to the invention, in each case a plurality of, but
preferably all the rows of contacts of at least one
type, can be deformed and/or displaced jointly by the
zero insertion force device.

30 Preferably, only the contact elements in each case of
one type of a row of contacts can be deformed and/or
displaced jointly by the reinforcement. The contact
elements of the rows of contacts of the respective
other type are fixed. The zexro insertion force mount

35 according to the invention in this case preferably has
spring elements which exert a force on the fixed
contact elements in the direction of the deformable



12 If a circuit subassenbly 2 is arranged in a holding device 5 in this
case, then, in a stressed state, which is illustrated in fig. 1lb, said
circuit 5 subassenbly 2 is in each case fixed between the front row of
contacts 72 and the rear row of contacts 73, the spring elenents 71 and the
conversion device 93 exerting a contact force, needed for nmaking contact,
on the contact elements 7. Furthernore, gfig. 1lb reveals 10 that, in the
stressed state shown of the zero insertion force mount 1, the |lever arm91
is aligned substantially parallel to the substrate surface 30. In fig. 3,
the zero insertion force nmount illustrated 15 in fig. 1 is shown in a plan
view. At thendhoe displadeabdre angevent eflememteontacd éhenemts ®ay7' in

relation to (o] roj it : reve Q.. 3 : LS case,
t he cont actsﬁﬁ%eg@nt tgﬂ% %eslf%gie%cﬁgggéé Io:aée/ %%&g%?gyuéggos?tégf%%%of
contacts 7xuly@soembaiyi gnedngedaihokdengodevinge devilizet.hi s exanpl e. However,
if required, it is also possible to arrange the contact elenents 7, 7' to
be | ocated opposite one another with an offset. 25 Furthernore, fig. 3

reveal st hatR¢ heSEbhler sPeRMEB¢Sce 9% | Prafarifeld al Brgnede HXPB of

rotation 94 aad hasta harairtiudinal exfent WHLh carrLsppndsrsabstantially
to a Iongltq%gnal extent. of the holdlngrdeV|ces 5. f two pairs

30 In fig. 4,.
7, 7 and 7,°PoFiReRt aff &HNEnetREC 7ing FhoﬁaéﬁrfﬁéémEHHheégﬁﬁr%§nﬂeans of
a contact comnetd onsvkdtdrom,i | kst r apedngi nelémsntaseft he eont act
el enents 7, 7 respectivel assigaf to a comq?n QQIdingigevic 5 are
| ocat ed op&ﬁﬁ?%? %el§5%a%§rﬁﬁ i tRT 3N fof¥Eet . 20 415 LNt Fof @rence
synbol §01i nsmmémnspoimy 1€tementt connectionlltest socket12linmiting
el ement 13, 13' contact pinl4contact recess2circuit subassenbly21,
21' sem conduct or devi ce22carrier 3substrat e30substrate surfacedinsul ating
body5, 5' hol thhgCaePPRe SPtHASr SliaStont acthsnr Paedrraploonfated as

el ement 70cant asédy egbon7dsph bRg cah emosaf I aricdiom of ixcondaeh s7saear row of
contactsBcontact-naklng gEV|ce92ero égserthn force deV|§e% | ever
v S

ar np2r ei nf SFEEHRIt BB cB8hvera%n VLS cE8%aE 10t rotReFBng FOwWS

15 of contacts and formed of a resilient material, for
example an elastomer. The common spring element 1is
preferably arranged at the level of a contact region of
the contact elements, on a mounting side facing away
from the contact region. In this c¢ase, the contact

20 region of a contact element is the region in which the
contact element makes contact with the contact surfaces

of a circuit device arranged in the holding device.

The zero insertion force mount preferably has a solid

25 insulating body, in which the holding devices are in
each case formed as a groove or slot. The insulating
body reinforces the =zero insertion force mount and
fixes the contact elements in an electrically
insulating way. The slots permit simple adjustment of

30 the circuit subassemblies relative to the contact
elements and mechanically stabilize the circuit
subassemblies arranged in the slots.

All the contact elements can have contact-making
35 devices, by means of which the individual contact
elements can be electrically conductively connected to

signal lines arranged on or in the substrate. In a



- 14 Patent clains 1. A zero insertion force nmount (1) for fixing and making
contact with circuit subassenblies (2) on a 5 substrate (3), having a
plurality of contact elements (7) and a zero insertion force device (9),
defined by - a plurality of holding devices (5) for holding the circuit
subassenblies (2). 10 2. The zero insertion force nount as clained in claim
1, wherein, by neans of the zero insert?on force device (9), in a stressed
state, the circuit subassemblies (2) arranged in or on the holding devices
(5) are fix for exert the cqn

el ements ( %ﬁ%cg?%Pfyrel gégég% ge, tﬁ%ybressﬁggg %Fée exgrbégEby t he
cont act elenemmgctﬂqnenawﬁe Brccmdedsubas§éﬁblZQSO(ZPﬂegtaﬁﬂieéstCEeduced

3. The zer rtj un S n i t;her cl 1 or 2,
wher ei n, |gn?ﬂ§@ Eiease agg o%h?hegég%gggﬂgertldﬁ f%fcg %gV|§ég%9 t he
circuit subdbaerbi¢ably?2) e&nneetf ed §9to PRE holadidtdidevi c‘é‘étEéi-léind

renmpvedsw té@ﬂﬁeeﬁanépﬁge &Gl A9 cQURInd D P s FirRGher ceoqxerbed on the
contact elenments (7) . The zero insertion force nount as clainmed in

one of cl al‘?r%n‘fla‘EBS BSWaEFPﬁéﬂ B FaU8r PiSm 3992 hiFeh BE oRyEC bt he zero
insertion fames@@mpeezém and, aduesngta ah@gleuﬂs@rn anti rsdtiot oo@ second
position, 30 s, the zero_insertion forgce V|ce into the stressed
Drate and, R THEESOBNBROBCFr GHTEHE STOnGS| RES. SROMALS ISt FORE. set s
the zero inserthen doreestdeglene(8y iantd tbetaetemskingt ateeri 3% 58, The zero
insertign f . ¢l al lLaigp i r n device
(93) m%?ch {5# nngg?%s?ﬁegzg?gggﬁggpglon f%?é%ﬁﬁégﬁgég%gﬁﬂgﬁgyﬁrgﬁgfornB a
15 rotatloﬂ?ﬁot*ﬁﬁ?%ﬁ%@naﬁ%¥fglmoabéuﬁaanb8xF§déFeﬂotat|on (94) into a

di spl acenent of reinforcenents (92) of the zero insertion force device (9).
5 6. The zero inserbign force nount as clained in claim5, wherein the

|l ever arm (GL)@GR Be1FiREd 4574 s %BEBeBOQﬁFFSﬁSbinPH@ dhveERSFBN devi ce
(93). 7. 'ﬂukixﬂédiﬂﬁetheoartomxwdnmwnbaSpeb&umed|a3(ﬁénumﬁéh6fomhereln

t he Ie r arm can be fIX g hn theege gnd P9 #tlf% ¥ the cogver5|on
device 93)‘13-3 %% H%gof g sE%. é for %S % The & Aser tioh? force nmount
as clai ned dironet 15ublasclegitnsiecs t ¢n7, thherm Idine dewiersi.on ddwcke (93)
IS devices are, for example, additional guide aids, coding
devices against wrong fitting, ejection mechanisms and

locking means.

20
In the following text, the invention will be explained
in more detail wusing figures, the same reference
symbols being used for mutually corresponding
components. In the figures:
25
£fig. 1 shows a schematic cross section of an
arrangement having a zero insertion force mount
according to the invention according to one
exemplary embodiment of the invention, in the
30 released and stressed state,
fig. 2 shows a schematic <cross section through an
arrangement with a conventional test socket,
fig. 3 shows a schematic plan view of the arrangement
having a zero insertion force mount according
35 to the invention according to the exemplary

embodiment of the invention, in the released

state, and



-formed as a body wwth an elliptical cross section arranged substantially
along the axis of rotation (94) of the lever arm (91) and fornmed of a
resilient material. 20 9. The zero insertion force mount as clainmed in one
of claims 1 to 8, wherein the contact elenents (7) of a holding device (5)
are in each case arranged in a front r of contacts (72) and in a rear row
of contacts (73) 25 |located opposite the front row of contacts (72) on a
circuit subassenbly (2) arranged in or on the holding device (5), the
contact el nts (7) of a row of contacts (72,,,73)_.are in each case

connect ed Td%né& afGONS: i A a REERRGEAVS rildildlmqn an®’t he &bnt act 30
el errgn]gs (7%)| of atj F&ea?@eﬁml tOfcbdn’(iﬁrl irsmagl Otf:w@oalbachet( éeméd)rsi mrench Cﬁse
are deformabl e and/or dis ceable jointly, at least i ection 10. The
zero insertion for&e ﬁﬁﬂ#gék cF%Fﬂ%ﬁk?ﬁndeﬁﬁﬁ%&é%é mﬁgig?ﬁninﬁgﬁ%h case a
plurality of front con2pcandedemeass (agcordiisiof teonttdet s exeapdamyect ed to
one anot her in a I Ly rEgi b f

rei nfortenents (gg%%%§§&%%h§ cé%tacEgz%%%%htgngg?giﬁﬂed%ﬂgﬁzséé%¥nﬁhe front
(72) and/or the reaccPTdingowe Ghecdmvesitsiare def ormabl e and/ or

di spl aceable jointly. 5 11. The zero insertion force nount as clainmed in
claim 10, wherein in each case at |east sections of the contact elenents
(7) of oneFdg -t Rehpgoglrerdly deemhexpd@ined)at ke FeTomtidds are

def ormabl e and/ or di spl aceable jointly, and the contact elenents of the 10
respeggive ot her rpow of contacts are fixeg.,lzu The zero(&nsertio force
mount cPaiZfkP | FPEREF PR 1 E0gER MYy & 4 g WY (F]) SfF% exerts
a force actiase dm tfiey fiXedag@nfEagt abenerntise (Zéxrdnihberthodi feetiecon of the

def or mabl e_and/ or, di spl aceabl e contact_elengents_(_7 . . JThe_zero
nser {1 on TRRCE odite Wio 1 MAFY et i A 20w e PEPR RS B AG LSl emrent s
(71) are féPnmed &f smiEnedws |3 .entArmangedlinlan Theulatdngnbedyi én force

mount as chgi wad iz%r@%r@ex@i@rﬂsféﬂc%%&%&tWt',erBEQiEQeoﬁQrEHGtﬁE?”EnFS of
a row of contacts (72, 73) are in each case forpned as a 25 comon spring
el enent> (780 aFdd el (i tonasanghBeser ¢S stV oR oY cef nBAAELIRS cl ai ned

in claimlgevidesei B,t hgncosaiem Stddeg Rbafedt 4s'1l)a | $1fo@r ned asha body

with an elli tgch crgsgﬁsﬁction whi ch in each 30 case extends
substantiaﬁpgu FerPhECEt fre I ength of the rows of contacts (72, 73), is

arranged at the height of a contact region (70) of the contact elenments (7)
8;‘ : f‘e)glnlt Ibg%yitr;%tée‘;oﬁ-g: fﬂﬂgg}é"%ifdre%méfe cFONAE! noSYi Y ()i ks formed
20 located opposite one another, directly or with an

offset, are front rows of contacts 72 and rear rows of
contacts 73 of contact elements 7, 7'. In each case
corresponding contact elements 7, 7' of different rows
of the same type are electrically conductively
25 connected to one another wvia contact connections 10.
The contact elements 7 of the front rows of contacts 72
are fixed in the insulating body 4. Spring elements 71
act on the contact elements 7 of the front rows of
contacts 72. The spring elements 71 exert a force in
30 the direction of the opposite rear rows of contacts 73.
The contact elements 7' of the rear rows 73 are
connected to one another 1in a mechanically rigid

manner.

35 A number of the contact elements 7 have contact-making
devices 8 for electrical connection to signal 1lines

arranged on or in the substrate 3.



16. The zero insertion force nmount as clained in one of clains 1 to 15,
defined by an insulating body (4), 17 in which the hol ding devices (5)
are in each case formed as a groove for holding the circuit subassenblies
(2). 5 17. The zero insertion force nmount as clainmed in one of clains 1 to
16, defined by a plurality of contact connections (10) connecting
respectively correspondi ng contact elenmgnts (7) of a plurality of rows of
contacts (72, 73) electrically to one another. 10 15 20 25 30 35 18. A zero
insertion fgQrce nount Xi ng nd na&; cont act mnﬁh circuit

1) for
subassenbl i £8€(37X8n1F ?%EéPPat %ﬁﬁﬁﬁlSl PR BSPT uf at FY§T of " Mol di ng
devi ces (5)9tfowhbohdtag bbenmﬂauad ahdmtﬁaﬁﬂﬂxfs ¢2)rotamiphupal i by of

contact el enent 7)_in. each e al.ding devige, (5) and
arranged inr%??fgé?g?gﬁFo?%c §%t€§ %n&gr%lq eaﬁgr%mf3$55%ﬁ%8cts (73)
opposi te thsuffaoe 36m1ahdcanmamw$r@1§n(ﬂﬁ%ﬂQﬂr%blt Thbassevblyied)

aranged | Nagt;0 (e, bobdLag, eyl £o Ll bhe conR eLGEPNiy{Thyof & row

of contacts eac case pel ng connec one anot In a
mechani cal Iynt@gaddnﬁnﬂrér:eman@ e thentrasn fs egrmant (93 Pchr@hbﬁlca@e of at

| east one ofnfhgu s atle CQ@J:P&&@ 602, 7@%@&&5@&&:&% CcAHLOE s

di spl aceable jointly, at least in sections,, and - a_zero insertion_force
device (9) Ha®i A§aX |6RMWF KEm IUAGaGHS ch3 dit | Ag Meheiga WvorF 393 frst into
a second pogahhe&p, sets the zero insertion force device (9) into a stressed
state gd during a change fromthe second into the first position, sets
the ze insertion force device (9) into a released state, defined by a
conver si on Itevi €eg(.93)1lavhi chhbel arg® t drddwrizibro | Asecki omchortce devi ce (9)

and transfoiffdg%pi%gél on of 1bhe.lgy, grsggg%( 9@% ?8?% an g\mgsl of jrotation

(94 ) into acenent of” rernforcenen & Z&6f0 1hsettion
force devicen (9, firsachpasgaan pl uré?lhﬁtySDf-‘lnglseiﬁmﬁnt(s727lan@f@r rear

(73) rows oferoatégt SPekngesannesd edqt orpne ANRINA d aefgchamsal Iy
rigid nanner by neans of the relnforcenents e contact elenments (7)

in eachocasB'®f SPRELPGoME (FORLRFLt KEILERE 5 C(?%?W’Sﬁ@ & IFRHEASE bei ng

def or mabl e ershericsli gpl aseabke jRAgdditaandnkheartsntiaet aliesenly adrthe

respectlve.§§Q§ra£og%géegonggcﬁgxgelfg fixed.

In this state, the circuit subassemblies 2 can be
20 1inserted into the slots of the holding devices 5
without an opposing force exerted by the contact

elements 7 having to be overcome in the process.

Following the insertion of the circuit subassemblies 2
25 into the slots of the holding device 5, the lever arm
91 is moved in the counterclockwise direction, until it
is aligned substantially parallel to the substrate
surface 30. Because of the elliptical cross section of
the conversion device 94, the reinforcement 92 is
30 displaced to the left in the process. The contact
elements 7 of the rear row of contacts 73, connected to
the reinforcement 92 in a mechanically rigid manner,
are forced in the direction of the front rows of
contacts 72 in the contact region. The spacing of
35 contact regions 70 between two contact elements 7
located opposite one another, directly or with an

offset, is reduced.
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I d! 10%CC& ' derting a contact force, needed for making contact, on

the contact elements 7. Furthermore, fig. 1lb reveals
10 that, in the stressed state shown of the zero insertion
force mount 1, the lever arm 91 is aligned

substantially parallel to the substrate surface 30.

In fig. 3, the zeroc insertion force mount illustrated

15 in fig. 1 is shown in a plan view. At the same time,
the arrangement of the contact elements 7, 7' in
relation to one another 1is additionally revealed by
fig. 3. In this case, the contact elements 7, 7' in
each case lie directly opposite rows of contacts 72, 73

20 assigned to a holding device 5 in this example.
However, 1if required, it is also possible to arrange
the contact elements 7, 7' to be located opposite one
another with an offset.

25 Furthermore, fig. 3 reveals that the conversion device
93 is arranged along the axis of rotation 94 and has a
longitudinal extent which corresponds substantially to
a longitudinal extent of the holding devices 5.

30 In fig. 4, two pairs 7, 7 and 7', 7' of contact
elements 7, 7' in each case connected by means of a
contact connections 10 are illustrated. In this case,
the contact elements 7, 7' respectively assigned to a
common holding device 5 are located opposite one

35 another with an offset.
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12 limiting element
13, 13' contact pin

14 contact recess

2 circuit subassembly

21, 21' semiconductor device

22 carrier

3 substrate

30 substrate surface

4 insulating body

5,3 holding device

51 inner side

6 contact surface

7, 7' contact element

70 contact region

71 spring element

72 front row of contacts
73 rear row of contacts
8 contact-making device
9 zero insertion force device
91 lever arm

92 reinforcement

93 conversion device

94 axis of rotation

95 slide
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(7) and a zero insertion force device (9), defined by
- a plurality of holding devices (5) for holding the

circuit subassemblies (2).

10 2. The zero insertion force mount as claimed in claim
1, wherein, by means of the zero insertion force device
(9), in a stressed state, the circuit subassemblies (2)
arranged in or on the holding devices (5) are fixed by
means of a pressing force exerted via the contact
15 elements (7) and, in a released state, the pressing
force exerted by the contact elements (7) on the

circuit subassemblies (2) is at least reduced.

3. The zero insertion force mount as claimed in

20 either of claims 1 or 2, wherein, in the released state
of the zero insertion force device (9), the circuit
subassemblies (2) can be fed into the holding devices
(5) and removed without any force acting counter to a
pressing force exerted on the contact elements (7).

25
4. The zero insertion force mount as claimed in one
of claims 1 to 3, defined by a lever arm (91) which
belongs to the zero insertion force device (9) and,
during a change from a first into a second position,

30 sets the zero insertion force device (9) into the
stressed state and, during a change from the second
into the first position, sets the zero insertion force
device (9) into the released state.

35 5. The zero insertion force mount as claimed in claim
4, defined by a conversion device (93) which belongs to

the zero insertion force device (9) and transforms a
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rotation of the 1lever arm (91) about an axis of
rotation (94) into a displacement of reinforcements

(32) of the zero insertion force device (9).

6. The zero insertion force mount as claimed in claim
5, wherein the lever arm (91) can be fixed in the

second position by the conversion device (93).

7. The zero insertion force mount as claimed in claim
6, wherein the lever arm (91) can be fixed in the
second position by the conversion device (93) by means

of a spring force.

8. The zero insertion force mount as claimed in one
of claims 5 to 7, wherein the conversion device (93) is
formed as a body with an elliptical cross section
arranged substantially along the axis of rotation (94)
of the lever arm (91) and formed of a resilient

material.

9. The zero insertion force mount as claimed in one
of claims 1 to 8, wherein the contact elements (7) of a
holding device (5) are in each case arranged in a front
row of contacts (72) and in a rear row of contacts (73)
located opposite the front row of contacts (72) on a
circuit subassembly (2) arranged in or on the holding
device (5), the contact elements (7) of a row of
contacts (72, 73) are in each case connected to one
another in a mechanically rigid manner, and the contact
elements (7) of at least one of the rows of contacts
(72, 73) in each case are deformable and/or

displaceable jointly, at least in sections.

10. The zero insertion force mount as claimed in claim
9, wherein in each case a plurality of front (72)
and/or rear (73) rows of contacts are connected to one

another in a mechanically rigid manner by means of the
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respective other row of contacts are fixed.

12.
ll,

The zero insertion force mount as claimed in claim
defined by a spring element (71) that exerts a
force acting on the fixed contact elements (7) in the
direction of the deformable and/or displaceable contact

elements

13.
12,

(7).

The zero insertion force mount as claimed in claim

wherein the spring elements (71) are formed of a

resilient material.

14.

The

zero 1insertion force mount as claimed in one

of claims 11 to 13, wherein the spring elements of a

row of contacts (72, 73) are in each case formed as a

common spring element (71) forming a unit.

15.
14,

The zero insertion force mount as claimed in claim

wherein the common spring element (71) is formed as

a body with an elliptical cross section which in each

case extends substantially over the entire length of

the

YOws

of contacts (72, 73), 1is arranged at the

height of a contact region (70) of the contact elements

(7) on a
region
16. The

mounting side facing away from the contact

(70) and is formed of a resilient material.

zero insertion force mount as claimed in one

of claims 1 to 15, defined by an insulating body (4),
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in which the holding devices (5) are in each case

formed as a groove for holding the circuit
subassemblies (2).

5 17. The zero insertion force mount as claimed in one
of claims 1 to 16, defined by a plurality of contact
connections (10} connecting respectively corresponding
contact elements (7) of a plurality of rows of contacts
(72, 73) electrically to one another.

10
18. A zero insertion force mount (1) for fixing and
making contact with circuit subassemblies (2) on a
substrate (3), comprising
- a plurality of holding devices (5) for holding the
15 circuit subassemblies (2),
- a plurality of contact elements (7) in each case
assigned to a holding device (5) and arranged in a
front row of contacts (72) and in a rear row of
contacts (73) opposite the front row of contacts (72)
20 on a circuit subassembly (2) arranged in or on the
holding device (5), the contact elements (7) of a row
of contacts (72, 73) in each case being connected to
one another in a mechanically rigid manner, and the
contact elements (7) in each case of at least one of
25 the rows of contacts (72, 73) being deformable and/or
displaceable jointly, at least in sections, and
- a zero insertion force device (9) having a lever arm
(91) which, during a change from a first into a second
position, sets the zero insertion force device (9) into
30 a stressed state and, during a change from the second
into the first position, sets the zero insertion force
device (9) into a released state, defined by a
conversion device (93) which belongs to the zero
insertion force device (9) and transforms a rotation of
35 the lever arm (91) about an axis of rotation (94) into
a displacement of reinforcements (92) of the zero
insertion force device (9), in each case a pluraiity of
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displaceable jointly and the contact elements of the

respective other row of contacts being fixed.



