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configuration, a system circuit board with one or with
a plurality of installation spaces (slots) 1s usually
provided. The slots are respectively populated with a
modular component, depending on the requirements on the
system or on the level of expansion of the system, or

remain unpopulated.

A typical example of such a modular system is a
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

Nor mal

MVB

or der
t he

the form of insertion mounts and being populated with

memory modules, depending on the desired size of the

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
the memory module, on one side or both sides, in order
to make electrical contact. When the memory module 1is
installed in the slot, the memory module 1is inserted
with the contact edge into the insertion mount (edge
connector) . For this purpose, the insertion mount has,
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
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with the contact edge into the insertion nount (edge connector). For this
purpose, the insertion nmount has, 35 on inner sides of a holding device
.formed as a groove, contact elenents which correspond to tHhe DBO2886
surfaces of the menory nodul es and which, during ~II~HITILL FEEEE THRELT
Lrrerr et ~lt~ *000002* 1 2 DEC 2006, 7 popul ation, are deformed and
exert a spring force resulting fromthe defornmation on a nenory nodul e
arranged in the holding device. 5 The nunber of contact el enments per

insertion myuptitias i 068 Ll MBIIFOE RN iy atd,ons Wit h SDRANM copponent s
(synchronous dynam c random access nenory), 184 for nenory configurations
with DDR c8@FoReAng (dEoHl e thgt a defpraqtiomaMOn arid AWBRTL40"9HE1¢ hose

with DDRIT 10rgerpeenart sHOouhl® dptasate |1 DRAM . In general, for
faster concepts for nenory configurations, an increasing nunber of contact

elements is to be expected in the insertion nounts. 15 Wth each contact
el ement 5 t hehexpanghdr efofcohezee @rededr §opekd Ximgeanton emdvingg tde
menory noduEsg i.ncreases. The sIressing of the sy%%gggﬁircuit board when
fitting the REmof§T noBTFREY ri U ERE 2 15O Re Ehr t CEPYBEES he
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i nsertion nou or ne es are nowa cifi'ed Tor onl'y about
25 insertiomaggc| és. DRBMHoweaRd, abbrutoni4lt for celmast etitdy &BRTIcont act

el ement; gray cBgboRenteducRhiicdfdLanidy st nsRAMAS tRE general, for
faster concepts for memory configurations, an
increasing number of contact elements is to be expected

in the insertion mounts.

15 With each contact element, the expenditure of force
needed for fixing and removing the memory. modules
increases. The stressing of the system circuit board
when fitting the memory modules rises and, to the same
extent, so does the probability of damage to sensitive

20 structures on the system c¢ircuit beocard 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



‘cont'act force:decreases, the reliability of making contact is reduced. 30
In particular for testing sem conductor devices, use is nmade of test
.sockets with ZI F mechani snms (zero insertion force mechani sns), w th which
popul ation of the test socket which in particular | ooks aft &g B&e 2ont act
el ements of the test socket is possible.335 Such a test socket is
illustrated schematically in cross section in figure 2. The test socket 11
is 1 2 DEC 2006 arranged on a substrate surface 30 of a substrate 3 and
- has a zero ialﬁ&@ht;ieanofrloraC%LﬂﬁBHﬁC@ s 586% coDduyéEt @r suigMirca 213 eirSd
provi ded on_a carrier %h has contactfnaki g g ices 13

e

cont act - mak"A§ deviTE®s5 1T§e 4% yred 4e¢dffact: sﬁf@ﬁqugﬁqloﬁest
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| ever arm that ca a abouf "an axis o atétlon slide
95 that TanlAove sparsigied oaaCQObgtiﬁatr@Oﬁerf ace lGOthanGteatcmﬁéqres‘il on

device 93. The %@a\serr%daweyé«:ﬁ %éuﬁ%vierotns &hd 05ahLoR,ofy the dieyer arm
91 into a displacenent of ?I The slide has a Ilnltlng 15

el enent 12 Péraeé@ﬁt€66FEé$lP§b§§¥¥B? ﬁ% an unpopul ated state of the test
socket 11, in this case the limting elenents 12 are arranged on the side

of the cont?ﬁt recesses 1% respectively | ocated 20 opposite the
cont act - maki 1§ GEVPcELSEE T Nbm IS AT F1&F ZCPQPFé8°Fn?olFW@Ité§W1socket

11, theo coaﬂachamaham]mbvrcestéa abbutthercaxi®ro22ronathen ©dnt act

recesses 145?58eiQSeQSQﬂFaégnaﬁgggg%%é%¥fg¥ﬂko a substrate surface
30, and a conversion device 93. The conversion device
93 converts a rotation of the lever arm 91 into a
displacement of the slide 95. The slide has a limitiﬁg

15 element 12 for each contact recess 14.

In an unpopulated state of the test socket 11, in this
case the limiting elements 12 are arranged on the side
of the contact recesses 14 respectively located

20 opposite the contact-making devices 13.

When the carrier 22 is fed ihto the test socket 11, the
contact-making devices 13' of the carrier 22 in the
contact recesses 14 are 1in 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 one of the'contact-making devices 13 of the test socket 11 and one of
the limting elenments 12 of the slide 95. As a result of rotation of the
.lever arm91 in the counterclockw se direction, the slide 9154i0? r’%g dto-
the left. In the process, the contact-mnmaking devices 30 13 H rrier
22 are clanped in between one of the coptact-naking devices 13 and one of
the limting elenents 12 in each case. The carrier.22 is therefore
connect ed nechani caIIy and electrically to the substrate 3. 35 Using such

a test sock il lusty % i nt_ac o]
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However,s thersbibde 93 qauldr then pont 9RgeEqhe BRUARLRneAtZRr & d Ngestion
force nount of a di fferent kind for 10 nenory m)dul es is disclosed by US

6,371, 781 (§8Hé§réFe PY) Ligeft meatesss, mad‘e‘fr&e £He c&ét-ual chi‘%ec‘ﬁfg' of the
menory nodukes atitbess| eloulreddradt aad Bstagpd £rise heyv digle Snap-i n connectors
are fixed to the nenory nodules, for exanple screwed or riveted. \Wen
fitted at the slot, 15 the snap-in connectors latch into prepared matching
pi eces of the zzrmw insertion fioree noornt The snap-ifereyonnkchdr sfdthen

bress e cABhacy GlRMRILS 90t QA oJIRIOEY FR0W S f41e fbbhed gate. In

this case,

al.). In this case, before the actual fitting of the
memory modules at the slot, mechanical adapters having
snap-in connectors are fixed to the memory modules, for
example screwed or riveted. When fitted at the slot,
15 the snap-in connectors 1latch into prepared matching
plieces of the zero insertion force mount. The snap-in
connectors then press the contact elements onto the
memory module in the fitted state. In this case, the
insertion force needed for fitting 1is 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 is
25 disadvantageous in 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.
300 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



inséertion force needed for fitting is reduced by the 20 wedge-like design
of the snap-in connectors. The di sadvantage with such a zero insertion
.force mount is in particular the high expenditure and the high__space
requi rement. The high space requirenent is 25 disadvantageodsigiDﬁC i cul ar
in an arrangenent of a. plurality of SQ§h insertion nmounts beside one
another since, with the distance of the slots from one another,
propagation tine differences of signals fed into nenory nodul es provided
in the insegti9ngBRUNEBo i SO HNHLASRe 3Anbbhes PiRET SR Y ne@hafutdye, fast
systens that suc% zero insertion force npunts can be used only _. _

condi ti onal F§2RIeE D& Vehereiof eMaAColiect 8 Lefé Spr dde = FhvehPi ot o

provi de a zgsodi nsenti entchoegecumuntsufers fdmdngesand 35 nmeking contact with
circuit subassenblies having contact surfaces arranged on two nutually
opposite surfaces in which the circuit subassenblies can be 1 2 DEC 2006
5 arranged thosenbesirdermyemeanot hef andeno wpgshamerat iomddnges have to be
made on the _latter _in order ft. i Sal . i LEGUI ass lies.
5 In an arran éﬁ%ﬁ?gbf%#%gﬁééﬁén%ﬁ%ig%gdqﬁggqégé%egh%%réffgggof'ing to
the inventianhifivedobyeshei §eagehvicsyatbayifhedf éat thesdspesiihidedant t he
defining pagk Ofc HAtepliaghaiim 1. Advant s devehopments ofsthe.

i nvention energe fromthe subclains. 10 The zero insertion force nount
accordi ng t&"YRBTiPRVEREFER LREFefBfe SRS 1@FF0 insertion force device
and a plourality of holding devices arranged beside one another and

arallel to_.one another, to be populated . .
P : The zero 1inserti np %orce mount according to the

invention therefore has a zero insertion force device
and a plurality of holding devices arranged beside one
another and parallel to one another to be pcpulated
15 with circuit subassemblies. Mechanical components
needed for a zero insertion force device can, at least
to some extent, be assigned to more than one single
holding device. The space requirement per holding
device 1is therefore reduced. Together with the
20 arrangement of the holding device in a common
insulating body (connector block), as compared with
known solutions, the result is a very low space
reguirement of the zero insertion force device per
holding device (slot). Circuit subassemblies arranged
25 in the holding devices can be 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 (35) by means of a pressing force
exerted via the contact elements. In a released state,
the pressing force exerted by the contact elements 1is

35 at least reduced by the zero insertion force device.



15 wWith circuit subassenblies. Mechanical conponents needed for a zero
insertion force device can, at least to sone extent, be ass{?gﬁﬁ ﬂﬁsnnre
.than one single holding device. The space requirenent per holding device
is therefore reduced. Together with the 20 arrangenent of the hol ding
device in a conmmon insulating body (congector block) as conpared with
known solutions, the result is a very | ow space requirenent of the zero
insertion force device per holding device (slot). Crcuit subassenblies

arranged 25010, fhe eLdi ng deviges an fe QT agped.very clpse haside one
anot her . Pr%paga TOR-t1 me “di f f &r encés “of signal's fed Tnto the &ircuit
subassenbl i éssareion Miariczedde80cFhe tder ociimsaiti ornfas sembleigsecarn a
stressed state, i xes Jhepcirgyi fj; sybassenblies,arr d Nk hct he
hol di ng dev?%es#é%)‘gé'negn% Q? a brg§2?ngg?6rcéj exerted via the contact
el enents. |planiéieasedespanditunie PF e58FAG- f orlde Ex@rPEACHGSt héNEont act

el ements isprdBastiheasteHAdugada Y the 1zesoch Pserlriion force rdevieg. 1 2
DEC 2006 6 Furthernore, in the rel eased state of the zero..insertion force

devi ce, theCEircdeMoyGhassetbl i esP8an PFFEF i nt RIS HBP U RY deviSces or
removed w theukncaggouklganteexpendi t urerrf d@dceiohn t brepr eeesactthe 5

probability_that damage w 1] occur during the feedin or al _qof the
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el ement s arénpettsabj egtédsto any wear as a result of insertion cycles. 10
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In a preferred embodiment of the zero insertion force
mount according to the invention, the zero insertion
force.device is actuated by means of a lever arm. In a
first position of the lever arm, the zero insertion

15 force mount 1is 1in a released state, 1in which the
circuit subassemblies are removed or fed in. In a
second position of the lever arm, the =zero insertion
force mount 1is 1in the stressed state, in which the
circuit subassemblies are fixed and contact 1is 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, 1is required in
30 order to make reliable contact and 1is 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



Tn a preferred enbodi nent of the zero insertion force nount according to
the invention, the zero insertion force device is actuated ns of a
.lever arm In a first position of the |ever arm the zero |ﬁg%&&io%m

force nount is in a released state, in which the <circuit subassenblies are
removed or fed in. In a second position of the lever arm the zero
insertion force nount is in the stresséd state, in which the circuit
subassenblies are fixed and contact is made 20 with them Rotation of the
| ever arm about an axis of rotation during the transition between the two
positions issm&onyeehed by NEapse8f faosonyerssan ideni Qﬁatieﬂ:t:beh, 250r

di spl acenent of reinforcenents of tHe .Zero inser e dewcgHc Fi xi ng

the | ever &¥ATREh_"sBCBAOCPEST t PBA, L c &8 (%l% O?% e strésséd state,
i's requiredrdthat3On orcder the npkesr ebirabl e dﬁntabusandase,pﬁﬁkerhbﬁy

carried out %h%e$$f%0f a sgééng force, Qf ?hng 9.8 pgggeggggﬂ gbodlnent
e

of the zerd* n $or e fouRt S acchr he vention

spring Bor ceppsorkestely byot he ¢onvetsdenadev1&@$n¢h@fcdﬁverbpéﬁ 6QV|ce is
then fornmedy %gﬁégélnately as a body of elliptical cross section, which, at
| east to 12 06 7 sone extent, is forned froma resilient nmaterial,
for exanple an elastoner, and is arranged along the axis of rotation of

the lever afma LBnthis CAstedde Qedx h@l&fle{@blﬁve&berldus oyes aakengt h
whi ch corresponds 5 apprOX|natehy | ongi t udi_nal ant of the hol di ng
devi ces. are arranged in a nt ow of “contacts an ¥ row
10 of contacts. If the holding devices are in each case
formed as a groove or slot in an insulating body, then.
the two rows of contacts are in each case arranged
cpposite one another, directly or with an offset, on
inner sides of the groove or the slot, running along

15 the holding device.

The contac:t elements of each row are connected to one
another in a mechanically rigid manner. Furthermore,
via the reinforcements of the zero insertion force
20 mount, in each case all the front and/or all the rear
rows of contacts 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 zero 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



‘The ‘contact etenents 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 formed as a groove or slot in an insulsgiprg fggly.
then the two rows of contacts are in eagch case arranged opposite one
another, directly or with an offset, on®inner sides of the groove or the
slot, running along 15 the hol ding device. The contact elenents of each
row are connected to one another in a nmechanically rigid manner.

Fur t her nor eang yba bhesrgleaagé)sp@rreeh%afaft theg 8Os i SRl | on karge 20, mount,
in each case all the front_and/or all the rear rows of contacts are

connect ed tdIRRRT andtiFer ¢ A AP freREHGI Py COFIt@ Tranhell Accoritgt to the
- zero inserté@pea § 06661 POHREaageer dimnGh2hdiide dewention, in each case a
plurality of, but preferably all the rows of contacts of at |east one
type, can be defornmed and/or displaced jointly by the zero insertion force
devi ce. 530 Prief espblyg orllemdierconimet pltepenisiiyn €achecase@dfm ane type

of a row of_con actg can .be .delf ormed_and/ or _di §EI aEed jointly by the
; 0 GF 91%’ J%/’?Ted‘:

rei nforcement-- The confact &l enment s 0f the Pans acts Gf°

respective emphe@rmeype odr eclfé xedro The szerta dmsiest¢onmbaonce ammeomd i3k
accor di ng 1o, thhd NUERLd A 4, T i CaRe LT 8n 3l as o SPLI g, ol erpent s
e Ti'xed enents in th i

whi ch exert a force on the fixed contact “el e direction of the
def or mabl e A°PCPES 2006 eFandz o dicspl acecabl e eont acte efenradsasared in

this way sepmest &$he:rgl kabkenraki ng of contact with a circuit
subassenbly arranged in the hol di ng device.
The -common spring element is then preferably formed as
a body of ellipticel <cross section in each case
extending at least over the entire length of the rows
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 case, 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



5 The spring elements are preferably formed froma resilient material. In
a particularly preferred enbodinent of the zero insertion force nount
.according to the invention, the spring elenments of a row of1 @E@ @ﬁ sin
each case forma unit and are fornmed as a 10 conmon spring e% The
common spring elenment is then preferably,formed as a body of elliptical
cross section in each case extending at” | east over the entire | ength of
the rows 15 of contacts and fornmed of a resilient material, for exanple an
el ast oner . ﬁb&tﬁ_@ﬁﬂﬂ’tl@prl npmieiddis waefer abrhgwaréﬁnged abnthecl evel

of a contact “%5%[ t he contacﬁ ﬁ?l enmen égé on a nounti ng si de facing
away from & laoc,qs r3gFor T THIHF s Wase Ct K Cont BeF 20 Fegf 3A°6f a
contact el emenint sat:herld&glgonton whe chithent Comt actncel ementamakesasent act
with the contagct, surf; {nRaGirecuit, device arr gg%grl n trﬂg gl g{,ng
device. The Zero |nse |on orce rmunt pref erably as a sol 2

i nsul ating lbodyesopnghingh e theltdi vd et@nitces odr edi Afecaoh casesfophed as a
groove or slatc the iaspiating tmdysménwcesag{m Ze50 dhrpsertion; force

mount and fixes the contact elenents in an electrically insulating way.
The slots p&HRaS S Sadj udEnment TBFUBD, t A& eciMERer sﬁBﬁqur\esof el ative

to the contaetr1dwwmntso aits "eebangCad Ytk$é apiki zeghbe sciandli formed
subassenbl i ?’Sﬁ( arran ed inthe slots. Al the contact, el enents can have
g

cont act - mak SUEES, TTEANE GPWTEN T he THT Y d IS 266 att
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On each holding device, further devices known to those
skilled in the art have to be provided as required for
15 supporting the fitting operation and for £fixing the
circuit subassemblies in the holding devices. Such
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 using 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 1invention according to the exemplary

embodiment of the invention, 1in the released

state, and



‘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 another mutually 5 correspbAdibfg286nt act
el ements of different rows of contacts switching the sane bus signal to
the circuit subassenblies. As a result 10the nunber and action of
reflection points acting on the bus signals and forned by the contact

el ements and contact - maki ng devices 8, 10 and a parasitic capacitance or

parasitic eff@ctsy Ofndi® 2zero pdiseeddoNvEOr Ce1MRYBtacaBnbe peducgd. On
each hol di ng device, further devices known to those skilled in the art

have to be provi de PEEARERERedCPBPL1SENGy5HET tGIRFIHe B1ETERES opBRat i on
and for fixing the £ireshtagubasepmidesonn bhevided ndéaveses. chuch
devices are, for exanple, additional guide alds, codlng devi ces agai nst
wong fitting, eject? ﬁaﬁ%cH%H?@ﬂ%t%ndacFBEa?ﬂg ne8nstH8o ?ﬁe?ﬂiaFgllomﬁng
text, the inventionenhddirentexplfai R t8roOriatEidn usiorgef i goues, the

sanme reference synbols being usgg for nu%ually correspondi ng conponents.
In the figures: 25359 2o SchethatF¢®Bross section of an
arrangenment having a zero insertion force nmount according to the invention

accordi ng t9. one j 3 e_i.n th . e 30
rel eased aﬁgﬁ%tr%s@%%n%ig%%?yp$§ghgg%%%aén%gsgﬁeéggi%%%?g?gn ection through
an arrangenent with a conventional test socket, fig. 3 shows a schematic

plan vigw of LRE-ALIARGSTRAL force mount 1 is illustrated in each
case in fig. la and fig. 1b. The zero insertion force

mount 1 is in this case arranged on a substrate surface

30 of a substrate 3. Arrangéd in an insulating body 4,

of the zero insertion force mount 1, beside one another

15 and parallel to one another, is a plurality of holding
devices 5, 1in each case formed as a slot in the

insulating body 4.

Provided on inner sides 51 of the holding devices 5,
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 via 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 zrows 73 are
connected to one another in a mechanically "rigid

manner.

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

arranged on or in the substrate 3.



‘havi'ng a zero-insertion force nmount according 35 to the invention
according to the exenplary enbodinent of the invention, in the rel eased
.state, and 12 DEC 2006 10 fig. 4 shows a perspective |IIustra2tb %_an
arrangenment conprising two contact elenents and a contact connegﬁ'_ '
provi ded between the contact elenents according to the exenplary 5
enbodi nent of the zero insertion force mpunt according to the invention.
Fig. 2 has already been explained at the beginning. 10 A zero insertion

force mount thel $eddd Ustdedtetbh NFEA€8 d6as€ei B Tothprilsesard fdupr |dxm The
Zero |nsert|on force nmount 1 is in this case arran ed on.a su strate

surface 30°f WIS GaThike SrOtK?‘T‘%ﬂg%laO'ilﬁ aR BASG &5 AQ BodhyY™,% 2 0f® t he
ZerOhl nsert Ir@an}‘f@rr@:i%nf&imwz thesi d:enome:mo;bé]falléland parsaldsdratoe one
another, is a uralty of . hol din evic each,.case forne

2ot 't he Strmadieart by Tistys 4coRIgTr SEh BV RRer 5 B L BT A ol di ng
devi ces %, dié&llcmcasEd uxmpmsﬁd:ans)ne amptdieron diofecthy drewdrt haam 9Of f set
are front of_ ¢ ct nder agts L f1 GO ct

ol erent s 7 e’ B A Sl 00 (AL EQIB 20 ceBRlol it el ATRSL
different rdhe s)ibs*ettueatsarr\sm;f@e:earféo el eé&hra caﬁﬂyféﬁﬁémgntv@%@%nnect ed
~to one anothef, v ICO% SONReGeRs 1 ifhe Cﬁ@&ﬁsﬁleggwntﬁg of the
front rows of contacts areflxe |nthe|nsulat|ng body 4. Spring '
el enent s 71maggeron t he cont act elements 7 of the front rows of contacts
72. Theygpring elenments 71 exert a force in

In fig. la, the zero insertion force mount 1is
illustrated in a released state. The lever arm 91 1is
in a first position. The spring elements 71 are

relieved of stress, as is the conversion device 93.
15 The spacing of contact regions 70 between two contact
elements 7 located opposite one another, directly or

with an offset, is maximal.

In this state, the circuit subassemblies 2 can be
20 inserted 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 1left 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 Dbetween two contact elements 7
iocated opposite one another, directly or with an

offset, is reduced.



30 the directton of the opposite rear rows of contacts 73. The contact
elements 7' of the rear rows 73 are connected to one another in a
.mechanically rigid manner. 35 A nunber of the contact elenents 7 have
contact-making devices 8 for electrical connection to signal |ines
arranged on or in the substrate 3. 1 2 DEC 2006 11 The zerd 2 B&€r 200®n
force device 9 conprises a lever arm 91 which can be rotated about an axis
of rotation 94, a reinforcenent 92 thatpcan nove parallel to a substrate
surface 30, and a conversion device 93. The conversion 5 device 93
transforns a rotation of the lever arm91 into a displacenent of the

reinforcenent 92 parajdiel &@babkhembupst? atie sarfasged0.infThg neirdigenment
connects tgg r.ear éoms.oftﬁgntacts 73 in a nechanlcall¥ rigid manner. 10
In fig. la FNeFero i nder P f 5PEE moURT i s 11 | Pust rat88e¥n SFatet eased
state. The wineh aris 91 ildusdtretdd rstinposiigon. 1Ethe spaidg elierenits 71 are
relieved of stress S, 1.$ the.conver.sion_dev.ce 15 The aci_ng ,of
Cont act ¥ g SR TS AN e Pad To oM Het COEF erfdmes 27 oTaTed SBEpde one
anot her, di rest lof montgats atlk cdridethei seanxirmal ofl gontiastst dtle, dHee
circuit sub [ SR bes, 20 i pser I o9 LPe; §h ot . _the | di ng
devices 5 %??ﬁ%%i g%i%%p03|ng7 orggaéxégﬁgd %y t%e Ed%ta??ggg%enéﬁgs 7
havi ng t o beXe¥&iden® GPntRchrivess. Foededi A§Trt MEKiRFecoNGRCH, tdre

fircuit subgsgsenbbihesce AndHta the shotsndimdie, helidi ngigevisrH,s the
ever arm

10 that, in the stressed state shown of the zero insertion
force mournt 1, the lever arm 91 is aligned

substantially parallel to the substrate surface 30.

" In fig. 3, the zero 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 is 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.



91 i's noved in the counterclockw se direction, until it is aligned
substantially parallel to the substrate surface 30. Because of the
.elliptical cross section of the conversion device 94, the rﬁ;ﬁbg cenent 92
is 30 displaced to the left in the process. The contact ele 7208t he
rear row of contacts 73, connected to the reinforcenent 92 in-a
mechanically rigid manner, are forced il® the direction of the front rows
of contacts 72 in the contact region. The spacing of 35 contact regions 70
bet ween two contact elenents 7 |ocated opposite one another, directly or
with an of fdétt ofs redgicéde BYIEG 2t 6 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. |Ib, said circuit 5 subassenbly 2 is in each
case fixed Between tRESHGM® MWW of contacts 72 and the rear row of
contacts 7310the spiontgcel ememsct/Aibrand the conversion device 93 exerting
a cont act fqgce, ne%%%% forkﬁaking contact, on the contact elenents 7.
Furthernore,” fig. |IDb rev eSS0 that, in the stressed state shown of the
zero insertil@n fordemigimy Eleament ever arm 91 is aligned substantially
par al | el tol@h61§Ub?%k%%%ts riface 30. In fig. 3, the zero insertion force
mount illustrate infig. 1is shown in a plan view. At the sane tine,
the arrangefént of IPBtE6Ht &GCasSenents 7, 7' in relation to one another

i s additionally revealediRy sfabsehpily this case, the contact el enents 7

7' in each_case_lie direct|ly opposite rows of contacts 72, 73 20 assi gned
to a hol di ngldevilce SETHF RS & LafA e ce .

22 ~ carrier

3 substrate

30 substrate surface

4 insulating body

5,5 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



‘However, if required, it is also possible to arrange the contact elenents

7, 7' to be located opposite one another with an offset. 25 -Furthernore,

.fig. 3 reveals that the conversion device 93 is arranged al on tEue axi s of
r ot ation 94 and has a | ongitudinal ﬁ<tent whi ch corresponds sglgs B2l | y
to |tuginal extent of the hold ng devices 5. 30 In fig. 4, two pairs
7, 7 an algys contact elements 7, 7' in each case connect ed by nmeans

of a contact connections 10 are illustrated. In this case, the contact

el ements 7, 7' respectively assigned to a comon hol ding device 5 are

| ocat ed 1oppo$ rerminsertion ef«h@ﬁhmoum t(th) &t fingend mMAKDRCCROBEt bedweert of

ref erence s i ns n connection 11 test socket
12 lim tofrﬁﬁng'gﬂ%ﬁﬁmlbl n%c%ﬁ% at%?%),%ﬁ?n%ifﬂn&t recess 2 circuit
subassenbly aglurality osﬁmucr@demeu eie,hiofehe B3ldieg degices beifgsadapted t80

substrate surface 4 insul ati ng 5,5 holding device 51 inner side 6
cont act holg g5@%oecpvepnecg,fﬁpgcpﬂrcg|t@Hgﬁgsembhes

a plurality of contact elements in each of the holding devices, the contact
elements (7) of each of the holding devices (5) being arranged in a front row of
contacts (72) and in a rear row of contacts (73) opposite the front row of contacts
(72), the contact elements (7) of each of the rows of contacts (72, 73) being
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 being
jointly moveable, at least in sections; and

a zero insertion force device (9) for operating the contact element to lock
the circuit subassemblies (2) in the holding devices.

2. The zero insertion force mount as claimed in claim 1, wherein, the zero
insertion force device is operable between a stressed state and a released state
and, by means of the zero insertion force device (9), in a stressed state, the
circuit subassemblies (2) disposed against the holding devices (5) are fixed by
means of a pressing force exerted via the contact 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 claim 2, wherein, in the
released state of the zero insertion force device (9), the circuit subassemblies (2)
are feedable into and removable from the holding devices (5) without any force

acting counter to a pressing force exerted on the contact elements (7).

4. The zero insertion force mount as claimed in either of claims 2 or 3,

wherein the zero insertion force device includes a lever arm (91), the lever arm



70 contact region - 71 spring elenent 72 front row of contacts 73 rear row
of contacts 8 contact-naking device 9 zero insertion force dévi BEC 260k
.lever arm 92 reinforcenent 93 conversi on device 94 axis of rotation 95
slide 1 2 DEC 2006 14 Patent C ains A zero insertion force mount (1)

for fIXI and k|n cont act bet circuit subass bl i 2 nd a
subst r athd BHBPgQPﬂ@ndaapﬁe&PmﬁlR%'tW and G’luﬁﬁgcﬂa§ aage ‘?@eﬁé Fn')'%?'rstthe

hol di ng Yticfrﬁﬁ) P QSC(?&PBB@ ohOsefdolhd rb‘?ﬁg’@ﬁlbhvf%r%@e?it:et(b? |r?tF Jﬁé‘i t

subassemblies; a plura contact elenents in ea t he” hol di ng

devi ces,straseed statecand, @luelngra shamye ﬁbnemerseo)bndrm)slrtmmnmgedes’u pesitigre) bei ng
arranged Ln,a front ’ﬁ A tac{gz Eg72t}1 in g rear row of contacts
(73) oppséeé?meef%r@ PPN 8We SWoh d@ ?f? as?ﬂ@%gnt act elenments (7) of
each of the rows of contacts (72, 73) being connected to one another in a
mechanically rigid manner, and the contact elenents %7) of at |east one of

the rowd.-of cUMR A6Fe INSERtion 49rcenmenBh aglaimed iy Clgimi f¢ MherRi0thBl Z8roat
| east inp, &%h‘?&%e cfélﬁié‘(%)%aubl%%r%d §|86?1%v V%Fﬁg&@%or%mQQS{agbhng the

cont act e enment to he Circui bass e

devi ces.of2theThever earmn i (9derdabout dmrands mfunaitatm 02941) ivtd andisplacement véfer ei n,
the zero .insertion rce device is.operable betwen a stressed state and a
rel easecfeg'tf%‘;@m‘%{ﬁﬂ(éﬁffﬁﬁﬁﬁ?r%fnsﬁﬁ@ f&r?? A2¥e {Pon force device (9), in a
stressed state, the circuit subassenblies (2) disposed against the hol ding
devices (5) are fixed by neans of a pressing force exerted via the contact
el enent 6.(7) Hmlzerginseridrefered 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) has a body with an elliptical cross section arranged
substantially along the axis of rotation (94) of the lever arm (91) and is formed of
a resilient material.

9. The zero insertion force mount as claimed in one of claims 1 to 8, wherein

the at least one of the rows of contacts is deformable.

10. The zero insertion force mount as claimed in one of claims 1 to 9, wherein

the at least one of the rows of contacts is displaceable.

11. The zero insertion force mount as claimed in one of claims 1 to 10,
wherein, in each of the holding devices, a plurality of the front (72) and/or rear

(73) rows of contacts are connected to one another in a mechanically rigid



‘stat'e, the pressing force exerted by the contact elenents (7) on the
circuit subassenblies (2) is at |least reduced. 3. The zero ingertion force
.nount as clained in claim2, wherein, in the released state bt Rbfe 20061 o
insertion force device (9), the ci rcuLé/ subassenblies (2) are feedable
into and renovabl e fromt@gohol di ng devices (5) without any force actin

count er MaNRETRLEEARS of seirdoreemantsi(%). ane therentact eleaiants £7)of\at leastThe "
zero 'nscﬁ{ébﬂﬂeffﬂfrﬁgmpém tr?esréér?*iﬁ'ft%gsis”ofed ts%fre?ﬁ&}S%BI@{o%tl wher ei n

the zero 1 nsertion force device inc es a lever arm he Iever arm 12
DEC 2006 15 having a first position and a second position and during a

change fromthe first 03| ion to econ Siti sets .the zero
“neerti ol orte® et beefh o mdet 38 FaBRRhrbaain dnwheieii hgashdange
from t hahgesaRdabRsst s8BtidMs bhthef bér&bc@@léhiér%‘(?) Sfedise bhhe DAL (7255rt | on
force device (9) into the released state. 5. The zero insertion force mount

as cl ai rtba rear ¢ 3 rews, of\gritarts angempeeableijaindly. anh the coatagk gleraents)of
i ncl udesth? rg%g(&&gloq Ifq\(N @Fcérﬂ%gﬁ?)ﬂ@%x%m ng a rotation of t_he | ever arm
ro o]

(91) ab axi's o I On a displacenent of reinforcenments
(92) of the zero insertion force device (9). 6. The zero insertion force
nmount as claiped in claim5, wherein the |ever arm (91) can be fixed in

the secohdl pokha 78/ KperiRn fases Mreunipsieaineed fpglpim712, fHEhQ%PQI"PH‘é'EBt on
o e ShuAF SRR | o B da 01 68 od Pl Bl SRAR RS T e

in the se e conversion devi ce a spring
force. &liretienzdtive maeableocortactelem=amts (s cl ainmed in one of clains 5 to
7, wherein the conversion device (93) has a body with an elliptical cross
section arranged substantially along the axis of rotation (94) of the

| ever ar (91Fhepdrd msfeﬁfdﬁfi)r@é méhrft%%' élélﬁféd ﬁ%lﬁfnh 6]|3 \Aﬁreré-heché%rpﬁn?
insertion force nount as clained in one of clains , wherein he at

| east oredemrent (&l )rigfermead ebareglientimatesdbr mabl e. 10. The zero insertion
force mount as clained in one of claine 1 to 9, wherein the at | east one
of the rows of contacts is displaceable. 11. The zero insertion force nount
as clai mgsl i Misnecpd insaitioh foré® mMeunt as claimed in one of claims 12 to 14,

wherein each of the rows of contacts (72,73) has a plurality of spring elements

formed as a common spring element (71) and acting as a unit.

16.  The zero insertion force mount as claimed in claim 15, wherein each of the
rows of contacts has a length, the contact elements of a contact region have a
height and the common spring element (71) is formed as a body with an elliptical
cross section extending substantially over the length of the rows of contacts (72,
73), is arranged at the height of the contact elements (7) of the contact region
(70) on a mounting side facing away from the contact region (70), and is formed

of a resilient material.

17.  The zero insertion force mount as claimed in one of claims 1 to 16, further
comprising an insulating body (4), in which the holding devices (5) are in each
case formed as a groove for holding the circuit subassemblies (2).



‘wherein, in each of the holding devices, a plurality of the front (72)
and/or rear (73) rows of contacts are connected to one another in a
_nmechanically rigid 1 2 DEC 2006 16 manner by neans of reinforceh2d&C 0@®g) .
and the contact elements (7) of at Ie?.zt one of the front (72) and the
rear (73),r0 of contacts fare noveab y. 12, The zero_insertion

ointl |
force nolihit a hecFﬁrion'é‘&ertW”cloé'W,ntﬂﬁ&'%Wdi iR Qnecef @aimg Adodgwdurthar | east
section cantgrali ) f i 2 the rear
(73) ro?s&ﬁ?ﬁgclg%_t gcts al@l ﬁ‘g\‘ie@gﬁltée&j gleﬁ?%@ngnéﬂ?ﬁeélégﬁlicggg é?rgﬁfecﬁ%g of
t he respaftaspendingecontaat elemants 4¢) of arpufaliiedt rakds offkentaets (712)sk3)ttbon
force méﬂgar?(ft §|,ai med in claim12, further conprising a spring el enent
(71) for exer P g a force on the fixed contact elenents (7) in the
direction of the noveable contact elements (7). 14. The zero insertion

force mount as clainmed in claim13, wherein the spring elenent (71) is
formed ofd-a rRgere daseniandereg mount (théor fixingi ardkimaking fapntact iweens

cl ai nred (}%Quﬂ@%bﬁg?gﬁ.ﬂié@g)%%ooa Jsgbs %e(ﬁﬁg&”%%f the rows of contacts

(72,73) has a plu sprin eﬁrerren as a common spring
el ement (71) apturalityi ofghalding devites 15), etlch eing ddapesd t@moldbae dfanat as
clainmed i.n (il a'bm 15 bﬁheéﬁi n each of the rows of contacts has a | ength,
the cont@EHMSUBAESRTEPEFS )cont act region have a height and the comon

ring elene ity 0 | IRt 4 cal section
okt endi ng subbFreRty) o BORERe oot T ARt B 6 of e FIUBE! 13
is arra est (9 handha@irggngeds int Adradnmosc of ebetests $72)7andfintdecaordvaaif regi on
70 | ' f.aci f th t act. i 70 d i
formed QAR odhisheu Pl i Wl CRB ST TE TR Brancui SRt s °
cl ai med arrarpeel adainbeiheshdiding dévicé g)t, Ity cpﬁ%peie‘iﬁémsa(v? bRawiaéh Rewbody

(4), in which the hoIding devi ces ( are in each case forned as a groove
for hol difngpntaetsc(i%uf?) baings senmegted toopne jgnatier 0@ mechap&allyhigider o
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73) being moveabile jointly, at least in sections, and

a zero insertion force device (9) having a lever arm (91) rotatable about an
‘axis of rotation, a conversion device connected to the lever arm and
reinforcements connected to the conversion device,

the lever arm being changeable from a first position to a second position
and which, during a change from a first position to a second position, sets the
zero insertion force device (9) to a stressed state and, during a change from the
second position to the first position, sets the zero insertion force device (9) to a
released state,

the conversion device (93) being arranged to transform a rotation of the
lever arm (91) about the axis of rotation (94) into a displacement of the
reinforcements (92)

the reinforcements, in each case, connecting a plurality of front (72) and/or
rear (73) rows of contacts to one another in a mechanically rigid manner the

contact elements (7) in one of the front (72) or the rear (73) rows of contacts



‘correspondi ng: contact elenents (7) of a plurality of rows of contacts (72,
73) to one another. 19. A zero insertion force nmount (1) for fjxing and
. maki ng contact between <circuit subassenblies (2) and a substrf}tingg)m
conprising a plurality of holding devices (5), each being adapted to hold
one of the <circuit subassenblies (2)}8a plurality of contact elenments (7)

each asshejpngddelorpableofanchempyedblggioigit i and ths) canptpchr elempnisi af aher ont
row of i . f contacts (73) opposite the front
row of g’%r%{)g@i\% ‘%%3 r%%&b@p%gﬁsﬁ?élgég?gggéml y (2) arranged against the
hol di ng device (5), the contact elenents (7) of a given row of contacts
(72, 73) being connected to one another in a nmechanically rigid manner,
and the contact elenents (7) of at |east one of the rows of contacts (72,
73) being noveable jointly, at least in sections, and a zero insertion
force device (9) having a |l ever arm (91) rotatable about an axis of
rotation, a conversion device connected to the | ever arm and

rei nforcenents connected to the conversion device, the | ever arm being
changeable froma first position to a second position and which, during a
change froma first position to a second position, sets the zero insertion
force device (9) to a stressed state and, during a change fromthe second
position to the first position, sets the zero insertion force device (9) to
a released state, the conversion device (93) being arranged to transform a
rotation of the Ilever arm(91) about the axis of rotation (94) into a

di spl acenent of the reinforcenents (92) the reinforcenents, in each case,
connecting a plurality of front (72) and/or rear (73) rows of contacts to
one another in a nmechanically rigid manner the contact elenents (7) in one
of the front (72) or the rear (73) rows of contacts 12 DEC 20M 18 being
def ormabl e and noveable jointly and the contact elenents of the respective
ot her row of contacts being fixed.



