;e3e y/ v**+d,40-".6.T/S[: Connector for a plurality of sw tching
assenblies with mmﬁmﬁmknterfaces 5 The invention relates to a
connector for tAﬂWmmm cont act - maki ng of swi tching assenblies having
contact areas and nufgabd y conpatible interfaces on a substrate, conprising
an insulating body, a plurality 10 of receptacle devices fornmed in the

i nsul ati ng body and serving for the arrangenent of sw tching assenblies,
contact elements arranged at inner areas pf the receptacl e devices and

opposite the res mmmmmﬂmmmr espondi ng contact areas on the sw tching 15
assenbl i es, and @\ es for the electrical contact-making of signal
| i nes arranged on or .sgsé+he substrate. Mdul ar el ectronic systens with a
vari able 20 confiquration are psually prqvided wiith a notherboard ., wth one
or a plur aliﬁﬁnﬁﬁgg%t .orﬁﬁﬁVﬁ%{bﬁytl‘? r%ﬁﬂ?%‘r%t%sﬁfgt%{b?st?@t stem
or on the expanpattiblevéhtekrfahessystem the slots are equipped with a
respecti Ve nodul ar conponent or remain vacant. In this 25 case, the

interfaces of the nodul ar conponents are necessarily identical or nutually
conpati bl e. Bepondvehationf gedeitesaltcsiandennegtaf fére neufdxivonpodents is
not denanded D o o] | c I Chj

assenbl i es Sﬁgﬁlﬂgg @ng%?égm%ﬁl gg"q%%hglrh%l n%%%?%%gl_én%daaééwérhgbg ofs are
usual |y fornmBgeas codm@ct dhxtyalbded orrampabidtikat e iIt@riaessancena a

not her boar d. shiReteqBBeC I rAaddirdd 088! | U RiGRs | Bo83¢h Lageupg1 etgctrical
35 connecti on_bet ween s;gngl l.ines on the substrate d contact areas on

the swi tchi n§faZ8ERBERELE deyiers SOFMSQ ot EHabtRS S HpHed Reténgedor
sinpl e retrokekting oforswithehi agrasgembhtesof 5siittyping exasmbeies, such a

nodul ar systemis coqputer._system (PC, workstation, server) wt
expandabl e nﬁ?ﬂ%:% rf?[%gﬁe&tg f(ﬁxrr%-gﬁﬁ% n%éul EUPR t RE SPST m%%M cgﬂﬁect ors
bei ng provi dedceptahéenotdesrines d and bedpgoeie ppedien thespeot yvebyul es
dependi ng onctbecl8.fdashped size e the,ppin me d h highetnehgek and

Soflfehy i
data transfer rateS to and fromthe nenory nodules, there is a rise’in the
requi r erfént s2ffigEbsieshe @8di gRoBEaERe 9PHRAPS| | BeE oFheheclR@tuECaystem A

bus system kaewhaas-Rakk BYS ¥y s& egnal oviidess é@faﬁ%aaplcm &hi alrdegher
differenti al b§5t5|gnals whi ch are | ooped through by the virtually
seri es- conneBP8Frace-

Modular electronic systems with a variable
20 configuration are usually provided with a motherboard
with one or a plurality of slots. Depending on the
requirements made of the system or on the expansion
level of the system, the slots are equipped with a
respective modular component or remain vacant. In this
25 case, the interfaces of the modular components are
necessarily identical or mutually compatible. Beyond
that, functicnal similarity of the modular components
is not demanded. The modular components are, for
instance, switching assemblies such as memory modules

30 or interface modules.

The slots are usually formed as connectors fixed on a
substrate, for instance a motherboard. The connectors
additionally produce in each case an electrical

35 connection between signal lines on the substrate and
contact areas on the switching assemblies.



20 nodul es (up-down concept). Wth the RAMBUS system substantially higher
clock rates can be realized on the data bus at the expense of a
significantly increased outlay on circuitry on the notherboard and the
menory nodul es. 25 By contrast, a known type of DDRI system (doubl e data
rate) is a sinple stub bus systemw th signal Iines which are conbined to
forma main |line and, proceeding froma bus control nodule on the

not her board, are 30 generally | ed througR under the nenory nodules to a
term nation on the notherboard. The termnation Iimts signal reflections.
Stubs | ead fron1the mai n Iine of the bus systemto the connectors with the
menory nodul (stub bue%ﬁ gher cl ock rates, as are provided
for DDRI| s een%onréecft'e‘? nﬁPF‘Bhelss SFSPBRIG heF efd B CeddFQub, t hat
is to say aEﬂﬂtldgﬁbﬁﬂﬂﬁﬂuﬂhiﬁthSSémhﬂIﬁseaCh i ndi vi dual menory nodul e,
since, as the clock rate 5 rises, the bus signals becone nore sensitive to

reflections froma line end. CGenerally, short signal lines, the | owest

possi bl €5 pa@asmymaaé.pa(axtaamdfes aindwtdnces atmﬂwlem Stsareesy  1G ard al so

t he smal | est SQR | ec It rse f the

si gnal lines A e necess ry i or%ﬁ{ togtggﬁﬁg |g er C %g%gﬁateggbn t he bus

systems. 15cRpansiadrle mehar anemomadyskxtst Eof f mempryiemedupasy IRCthea dual
vertical Dl MJ,GongectQmaidiss tﬁﬁlhecegpfasii&edie%hce@hé S k@l rbda dgecei Vi ng

120-pole DIMVs_ I.n this case, each contact elenment in the receptacle device
i s connect e@f%h REICGhORIIRREA (Bl b BERREVit PAGULEEeI6PSPAANI0 OB kReECt oF .

The com@ct G#MIreRS sAikd E M inalith MMasho0f. the connector are arranged as
sol der balls arranged offset in a grid structure (ball grid array).

Conbi ning two connectors to forma dual connector reduces the space

requi r ement Wartth imiglemrseslobk fanekidata t yrans26rr cattiesg tdeardlectroimca

connect | ons (9, Wi hckoRaL TheoLashi o0l pggf shhenel sebicaliesianal

l i nes betmeen a nodul’e he connectors an

t er m nat i onaAE | g’énd‘ése t @@Sﬂg;hapfqu@hﬁét ywigmalheldpesi gthﬁl Yheredusgnd
limts {he Ry cl ock rate on the signal Lines and thus the data
transfer raté. Since it is foreseeable that both the conmputer system and
the nenory nodules will need to be operated internally with higher data
transfer r amesbuehesyraxenfrurmd@m taanHMBBS rxatsreni phevidessystem itsel f

| noreasi ngl L LRhts UAS atay ANl et Lale of A svelalmi. dofberelare. it

is an object Gl thé présent 1 nven r'Tangenen
ensures a hilgiepgst a them@ger at e the frvmntyﬁﬂlbetmeenlsarﬁghnﬁgtagsenblies

5 mountgfl | RoeRARECt QhP-down concept). With the RAMBUS system,
substantially higher clock rates can be realized on the
data bus at the expense of a significantly increased
outlay on circuitry on the motherboard and the memory
modules.

25
By contrast, a known type of DDRI system (double data
rate) is a simple stub bus system with signal lines
which are combined to form a main line and, proceeding
from a bus control module on the motherboard, are

30 generally led through under the memory modules to a
termination on the motherboard. The termination limits
signal reflections. Stubs lead from the main line of
the bus system to the connectors with the memory
modules (stub bus).

35



In the case of an arrangenent of the type nentioned in the introduction,
this object is achieved according to the invention by neans of the features
specified in the 10 characterizing part of patent claim1l. Advantageous
devel opments of the invention energe fromthe subclains. The connector
according to the invention thus has 15 contact connections between contact
el enments of a plurality of receptacle dew ces (slots) of identical type.

Swi tchi ng assenblies of identical type which are provided in the receptacle
devices are then not connected via contact connections on a substrate, 20

general |y apgyinhoardh Rubckat Bakely caat agteCOPpRSGLEEAS PooVistagiin or at

an insul ating body 'of the connector. In this case the term sw tching
assenbl i es SYStRMI Al FOTMPRELPRT éFs NRF IR vitiF chRafBda orfRbl bl e

chhgni cal ml 1) e@f&é@nﬁ.ﬁ it Qié}gC?tf:tthh%dbtlsc&lw%@lnm&hléhia?@ agsenbl i es

of identical type can o wise differ,b in nultiple respects. |f the

Qi torng santhr AR T SR Sk 1851 8 TULALR, St 1B odl el | | el

have 30 & dififssent ti erbak cedighalet | ecdms i mstanceewstltivenoryo chi ps

havi ng a different_.nenory.size,, but éargcfmequi pped with a uniforminterface
kiﬁﬁl

for a commofi ecs'i?‘scfnesm %Ia} MBUS). 35 The signal lines of the
bus systemare |l ed via contact devices of the connector according to the

i nvention e gﬂgﬁ; at cory; ndi confaede el t f the
receptacl e é;eré\ﬂfécrgsml sai cont_{ acs?dg%elnenltls Ee’i n;?%éc%am Cal Ijo anﬁ Bl
el ectri cal | pasg@fdUcitd vealapasohiraiasy t dndectemaakt i gesissaosfsared with

conventignalarﬁpnaggborj@het %Alﬂ@iﬁ"_ gfos%iﬂlﬁnahuﬂ%éb het WeiF 1c1diespondi ng
contact elenments of. adjacent slots s .reduced, ai is the nunber of contact
g

devi ces vi aRAHT siynahe EPURSFePfedth 13T ghif€303pat RECASEFFAssed.
The result iim siogwdield cant | gnsadacedigheasi ¢lecki neattapaciit andes, Husne

resi st ances saréc{ In{sne i nductances (parasitics), and al so, due to the reduced
nunber of c&ntact “devices, a reduced number of reflection poi nts. 15 Since
each soldering point in the bus systemconstitutes a potential fault source

for an_iﬁt eWh%?éﬂ}&f Eht ”?irééﬁ? Qe 1@ a(%ttﬁ%r?lﬂ}n afl, #csihgnal
line with an adjacent’ signal line, the 20 frequency of faufts is also
reduced as & r@dadlt VWriikdlyr Baly GUMREPHURBELNEf WP dEECRELFGLSt s. The

nunber of ceRkAWesAr €8500%) PlEatredrddy Dy hobespbseC mesponth nglhy s educed
on the substrate, so 1;hat t he_ar ﬁangerrent (Lout | ng%?of ﬁl egt rical .lines is
25 facilitat@Fhetet The Rt PrERT8F e 11 TR st ante sY 1 tRe 2§i gnal
lines or of comnegaresbittd @ efdrecdst | devirefoni al mpantingl ailly ofi aheref erred
embodi ngat @l e | “ﬂ?é“wﬂ%%b@ W@kz%e%hgncoéﬂé%o&r?@ﬂﬁ%té%é oy

e
respectivel y arranged between e correspondi ng contact. elenments and
connect theth& t EPNNACERE shert éstranged | Asa seldes Rl ls seERARgRE bus

signal s of Wit Nt I AssEndtHeschrhat (BAEL eyeedir heahly . coBrRBehedg N
Series two connectors to form a dual connector reduces the
space requirement and increases the flexibility in

25 routing the electrical connections on the main board.

The fashioning of the electrical signal lines between a
bus control module, the connectors and possible
terminations influences the signal gquality on the
30 signal lines and limits the maximum c¢lock rate on the
signal lines and thus the data transfer rate. Since it
is foreseeable that both the computer system and the
memory modules will need to be operated internally with
higher data transfer rates, the maximum data transfer
35 rate of the bus system itself increasingly limits the

data transfer rate of a system.



are | ooped through froma first swtching assenbly in a 6 first
receptacle device to a last swtching assenbly or termnation in a | ast
receptacle device. In this case, the contact elenents of a receptacle
device are respectively assigned to an input set or an output set 5
(up-down approach). The bus signals are then passed proceeding fromthe
mai n board via the contact devices to th%_contact el ements of the input set
of the first receptacle device. On the switching assenbly arranged in the
receptacle device, the bus signals are possibly 10 conditioned and passed

to the contact elenents of the output set. Via the contact connections, the

contact ele ts t he out put sets .of .the.receptacl evi are
respectivelgﬁggﬁﬁgizgﬂ t%ttgg 88n€§@@c§1éﬁ%n&%go#r?ﬁgnlnﬁﬁ%%ggﬁgnoﬁxﬁhe
respectivel y poociebli rap 152 reaegenehte dekicks. eAsueranpke figh saldtes bus
system for is~th . r ! .
systens fornﬁgg#%gﬁggg%fﬁﬁ %%%t§ﬂ§€g$§§i%ggggﬁhcggét%?&bggﬁgsg§gﬁé%%§
Proceedi ng f mauntegd immigpnnsrt@ed ween a bus control nodul e and an end
point wwth a termnation (DDRI) or last insertion |location (DDRII), lines
branch off to the individual insertion locations. In the case of .a stub bus
system in tH& Mt QECBRIPRGIINRES RfentiontyPRemephtgeed2gn
anneCEi onfs adr%l rﬁsmdt ihcly@ic)ﬁ'lx,a{ tnﬂge?blg@b}&eeirsbt&I@hﬁ&é@fsaeﬁdi:agngor&baft

el ements of at least a plurali ut _prefera a of .the .receptacle
devices. Int %s%ﬁﬁﬁﬁt%QRBQ%nﬁ%éﬂs @ié%% QFQL%F8§i588Cé%lFﬂelEO Sct

el enent sl1of athdreasterdreingeceptracl efdepacenandckaien 34 el advantabkpus
conducti vel Y fuested (Lo sgicd cgﬂgactiﬂ]g%@%ﬁ. T&q:erc Nt a(ftroqlevi %ﬁeand t he
contact el enment are€ then usually produced from one piete, for |Instance by
stanpi ng. 35sMbsl@imsus systemis realized in the connector in this case,
the contact connections formng the main |ine. By means of the contact
devi ces, the stub bus system of the connector is connected to the_ signal
lines on the T n SREREF DT n 25 CHFELES edOenid@ neRAVeTtiCRe EBHRech8F

accor di nlgstgdo!ﬂftaidtvﬁrﬁdrﬂfbcﬁihﬁfomé@&e&?wﬁ%t@ée a§$é@8ﬁ€|lstooﬂ sangl e
receptacl e device.,.The contact enents of. this, one receptacl.e device are
t hen mechani g‘luirfld‘}i:'é' e?gctrﬁcceﬁeﬁ‘if:rﬁg n(%l&é’tlic\?gl y(%gﬁﬁagt edgfttbd?ﬁ fcal
respecti vel y t¥®ecordvespdnidingasoematt edevifcesierdrnaaflortyze uwihich| fre
required, fopsipsidarce for (R SUSLERRC1LNG dekidia! iy, Of cille Shyb bus

systemis al So enbodi ed In the connector. In this case, a termnation is in
each 15 case COFRGFEED) elViec orfifdast: t FRRECRHIDf PRe BonFUEBLEBARAecti ons

whi ch | s2@ppeenedalla vt heaf eqdiing Ccopsa8! d@dtCe. rather by contact
connections provided in or at an insulating body of the

connector.

In this case the term switching assemblies of identical

25 type refers to those which have a compatible mechanical
and electronic interface to the bus system. Switching
assemblies of identical type can otherwise differ in
multiple respects. If the switching assemblies are
memory modules, then the latter may perfectly well have

30 a different internal construction, for instance with
memory chips having a different memory size, but are
equipped with a uniform interface for a common bus
system (DDRI, DDRII, RAMBUS).

35 The signal lines of the bus system are led via contact
devices of the connector according to the invention



In a particularly preferred enbodi mrent of the connector 20 according to the
invention, both a first and a | ast receptacl e device are assigned contact
devices to the substrate and the contact elenents of the first and of the

| ast receptacle device are provided with the respectively correspondi ng
contact devices. As a 25 result, the stub bus systemis |ed back to the
substrate. The termnation is then to beprovided on the substrate. In the
case of a connector according to the invention 30 for a star bus system
the contact devices forma star point at an end oriented toward the contact

el enents, themanteiod ovnseestonsof comreBeondihac toaltarmentsl epferithe of
receptacl e devi ces al so_being . led to said.star point. 8 If .the contact
connecti ons Et ?/\egﬁcteﬁ’g‘afﬁaer Sg?rﬁtcegnd Fﬁéacoﬁ ISE‘?C%I e%?‘f?erérrse il??l&?ch case
formed essenmedhanivialily hendaebetengthllyhenntfeatdsvelyi demnecdled emgt h,
and hence ideiid Gal,Sidndopagation times, 5 advantageously result for
all the receptacle devices connected to the star point. As a consequence,

hi gher clbck rates can be realized in such systenms. In a preferred

embodi ment,  (\eLONNECEOFL AE6ALERRY 0hA1 1 & dritfedrdieNt | &k f PEnSERT obUS
systens has two receptacle devices. In this _case, the |longitudinal axis of

the contact dligRFt sPARA/ HEUWRE 0RPREESEBRALRY| SRR tFGtne8heRBRESt & poi nt
and the cont %racf'aQJleﬁerEﬁo@é eisnekbigneddby «45 1P tihe degnbes Wt Ron@sRect to

one anot her W th 15 respect to the |longitudinal axis of the,contact
device, in O%B"(-f*’r""cﬁjg rgﬂiﬁcemgi'%als’r%'far%e%t it%ﬁ?ngrtrﬁél sPBr QY7 nSigna
Preferablg, tderlcontaet paswmeect iTis bresmlan iangskgmi £ POarwsientredulcyds0

degrees at t SLAM: 4 i o] . acl evj ces LNt
connect or. I%%a urttlherﬁprrléef érakégf'gﬁggg%ﬁerﬁn% h%g%losn%%%%g %{clcclo? |nr?g to
the inventi odnshst@uickss fRarashet PGS hechadi @disost abvid i tat tha gkdugetdchi ng

assenbl i es whalhair € QF T aBgREa0R expapstof, modul egquthese gudes ape
enbodied for instance in slot formin the insulating body or conprise a

series of bulFfddes¥ife BHRSti ng body which, as required, also have
mechani cas fixing or 30 | ocking devices. The termnations to be provided

Lor, 2, SUar DS it ol e AANLAEOUS g Al angeC | 01 g, L sulat ng
parti cul ar | y cefifsgdttineesr eald zatporerfid he t fawinat i sogrcd syfoetri aal
i npedance, tQ%Eéf%dﬂ%fﬁﬂ’of a signal line or for a short circuit of
a signal line with an adjacent signal line, the
20 frequency of faults is also reduced as a result of the .
greatly reduced number of soldering points. The number
of contact areas or plated-through holes is
correspondingly reduced on the substrate, so that the
arrangement (routing) of electrical lines is
25 facilitated there.

The reduction of the 1line resistance of the signal
lines or of the parasitic effects is Dbeneficial
particularly in a preferred embodiment of the
30 invention, in which the <contact connections are
respectively arranged between the corresponding contact

elements and connect the latter in the shortest way.

In a series bus system, the bus signals of switching
35 assemblies that are electrically connected in series

are looped through from a first switching assembly in a



9 an inpedance that is independent of a signal direction, advantageously
results in the event of an inpedance matching at the star point of a star
bus system 5 In a stub bus system the signal lines (transm ssion |ines)
brought together at a junction point (T point) in each case have an

i dentical inpedance of e.g. 50 ohns. At the T point, for signals brought to
the T point on one signal line, a parallgl circuit formed by 10 the ot her
two signal lines with, in that case, an inpedance of 25 ohns is effective
in each case, which constitutes a msmatch and | eads to reflections. A

mat chi ng of ther-dipedaasescpd §881dePRLNE 13 s@NlsYr i@l PSS -1 ope
direction of the signal” transm_ssion. 15 In the _case of a star bus system
a resi stance TITBHEGIRT d1Bf 2t H@SIE KEGIRIRIR ¥R ef ERaiVE reRERyed in

or at the stathdoi féntpstrealepbneach o gnal LebepthBla 6@eRMeLN\dFHNMENL ,
an i npedance of 60 o.hms]rl s_al v\g%/s 20 effective independently of the
VETAndRT S i

direction of WY SR 5P PRe HIBHE TNt O TAE IWFEENSPof 60
ohns al wags resHideyd r apptrbaciddi t The dfud heiresilst aace ofh@f) g@umssdd t he
signal -feeding. line siglLa of,. 40 r lting, for.its part,

fromthe 25 ar%cf%]eec}ﬁgfr%ﬂérﬁ %g ﬁ%gflnéxﬁreé)ir\'rr@ﬁaedgﬁgeéo% atcﬁe qev\"i)lcouﬁ goi ng
signal |ines,tsatei npatanteslesspdst i vkl phbeiimputorgsedf othe rfdsistt ance

of 20 ohns a i i nc f - : i Yy £94 80
ohns. As a r%‘%%&o%éltqfeagip?ggfi gbrlfp [ Eﬁgpﬁv@rﬁﬂﬁ%eégﬁ%@bgg r?atc?lltgrzleg t he
star bus systidn er@breseRrafte devaceraridierbyusit 85gnahst pre @essinlhe

term natjgns @3 RIrff@biyNaf PaRRAUSIAIOthEl Rohita®t! 6STRRbQLY - 085 thel0 For
all the bus sglst ens nmentiqQped, t}a_llﬁpartl cul arly advant a%eous fashi oni ng of
v

the connect or°Hdr dFRG -t o/ the TR e SQPRECHY OFSrt UBRBF SoRtact
essenti al | y pelreatdrads oo f emhat icrtpaft t et s eodEptidnd erdegpeaslet d@vices

receptacle da & 2ebfe ?f@55§5%09§'e%%e%r r@é‘gﬁﬁe”?gnéao ©Ng, gnofher . J n
addition, each FeCepracre device has, as Fequired, CUSTONBTY exper t

i npl enent at i ddwe sudbpas codehg devf cesthaddindsmedtigdldi ng sawed efeiddingy

el ement s 8r ' ' LS 1 rd h r i hiQui of the
connect o acca e o the T o nt 1on TonIT e 'OF B Bt Ba8 Teosee o
contact devi d&¥ FERBNYSODHIgSs Forthe RAAERIFHRANGIRE - t her eby ni ni mi zi ng
parasitic effects of the 15 contact devices and significantly sinplifying

th ti f ol t in board. The i i i | ai ned i

dotai | bel ow ik (FPHSTREncS Q1S JUFESens GERT| DOt r 67er BRES s ¥HPESbel ng

20 used for mreialhyeechr espomdshgbcdnponepssemsn Freddeglimgs: ffoguae 1

shows a S'ba%?a{;ﬂifﬁt |G RS 5P td Aad %&?@Pof%?&ﬁf&ggﬂanéfa"“ehﬁ oﬁg.@”e‘:t or
t he 0 a ary efbo

according to t, I nvention, according t Irst exenp bdi ment  of
the inventioWitdr & SQyPimasigpst éRPRI) or last insertion location

(DDRII), lines branch off to the individual insertion
locations. In the case of a stub bus system, in the
connector according to the invention, the contact
25 connections are respectively arranged between the
corresponding contact elements of at least a plurality,
but preferably all, of the receptacle devices. In this
case, the contact devices are provided at the contact
elements of at least one receptacle device and are
30 electrically conductively connected to said contact
elements. The contact device and the contact element
are then usually produced from one piece, for instance

by stamping.

35 A stub bus system is realized in the connector in this

case, the contact connections forming the main line. By



figure 2 shows a diagrammatic cross section through an 30 arrangenent with
conventional connectors for a stub bus system figure 3 shows a

di agrammati c cross section through an arrangenent with a connector
according to the 35 invention, according to a second exenpl ary enbodi nent
of the invention for a series bus system7( up/ down approach), figure 4 shows
a diagrammtic cross section through a 5 ‘connector according to the
invention, according to a third exenplary enbodi nent of the invention for a
star bus systen) figure 5 shows a perspective illustration of an 10
arrangenent coegas spfig theo contact elesneres, abbea stodt avws c syscen ocnf

provi ded bet C eI C di to fi

enbodi nent of egggﬁﬁgg{jg T]'éle’cco&:g{]é %?) tehe ?%ven éﬁkﬁl Hggi ?l gure 6
shows a di agreadmtbeaid| ustration of a contact pin according to the th| rd
exenpl ary enbodi nent of the connector according to the invention.

Figures 1 to 4 relate_to PC systens whose nmin nenory can be confl ured by
t he provi 8i oﬂ%fal%%??¥%?@l%139ﬂbﬁ§nén°§ N BEREF LR A Fae ?FEQTD

nmodul es. Howexes , iaveHkibhl i iy ebnebber desigss aket f&@@mne@tq
according to the jnvention e qbvi,ous tQ the person the art. In
accor dance vmﬁ’rfquhee E%ﬁ%%?\?s{)ﬁa ¥t Cang tC?fg%%‘Erﬁf%IaePHSn% 1% a bus

control nodulgnsl, racaﬁtabmeal iderinde coapect agtserd, medhahsoalléym reaid ons 11

are arranged oar S ra S nt 31 t he
connectors 1%%‘%3‘7 rhtlft‘)y er}(%f%é %%% %% ?gr@ﬁe% I‘Itgl% II{/g on ul(L:{’tei \yel y
connect edlOt o mmnﬂamg/lcapmttmcm@el‘aicebsnesnezf@rmaasmmbtbus 35 system
The connectors 1 respectively have a receptacle device 5, at whose inner

areas 9 contact elenents 7 are 12 provided. The contact elenments 7 are
connected i n Hachreastred: a €6Fr edpHT@RRE coftfact PBBYI cE8YSLemFi ch thee

formed as cordahir¥dior Mot htBeexap Q:usTF@siﬁ/@nrighémaademaa@@aorﬁl 1 are
equi pped Wi th swtchin assenbl.i es 2 having ,cont.act ,areas 6.

D o A SR e e G P e a0 PinoRa Sl ¢ he

receptacle de:asxesc&;dﬁ&r&mhjz acbnaeeagsd6b tar eclgppoand eof heheortoatiacel enent s
7. connections which is opposite to the feeding contact

device.

In a particularly preferred embodiment of the connectox

20 according to the invention, both a first and a last
receptacle device are assigned contact devices to the
substrate and the contact elements of the first and of
the last receptacle device are provided with the
respectively corresponding contact devices. As a

25 result, the stub bus system is led back to the
substrate. The termination is then to be provided on
the substrate.

In the case of a connector according to the invention
30 for a star bus system, the contact devices form a star
point at an end oriented toward the contact elements,
the contact connections from the contact elements of
the receptacle devices also being led to said star
point.
35



10 Each of the units fornmed fromin each case one of the contact devices 8
and one of the contact elenents 7 constitutes a conductive stub fromthe
nmain line of the bus systemforned by the signal lines 32, which stub has
parasitic properties in each case proportional to 15 the total |ength of
the stub. In this respect, the length of g¢he stub determnes, by way of the
propagation tinme, a delay of a reflected interference signal relative to a
undel ayed useful signal. 20 By contrast, the functionally conparable
arrangenent illustrated in figure 1 with a connector 1 according to the

i nvention hasf cei acbm:ameo:tdn‘rr@cﬂibrw obédede'nn tHee ststl pbing Eady 4 of

t he connect id act _connections _gonnecti respective

correspondi 3:6‘92550 q'Tﬁ at(:t n% BHeht 39 HP ?ﬁg 535& féqé“ ?Z Sc,seegmg'fﬁ'lé’Z 53
and 54 to ondt@mother saBet hldrnpritonthen dleedsntst 7idebnaitalstlehtand of a

| ast 54 receptacl ce | gned ct ' or ectrica
cont act nmaki %‘3‘% ?h%?és% fé% ﬁgg gz a%(rfgl%gd i %?‘é?%%%t?ﬁh 30%&??’![ ‘rate 3.
The contact aei\@mopaﬁy t hestiltst ey @rld- otheher¢crptEdle ecgiasse devi ce
forma unit JRQRIIE h e St Vi G@S I t he
stub bus systen1arec%m%§ Egglntegrg§$dg€nt%%tﬁ£ g%ﬁﬁ%@?gﬁé% |Eﬂﬁﬁggiorm<ﬁ
t he contact dOFfedEtGfs CBR baher o oM tERtOIEIRY- 13 thus the
effect of reflections |s reduced The | engt h of signal paths between the
swi tching assenblies ﬁ%tth s the S|gna£ propagation tine glfferences

bet ween the%qmﬁvPHG§Fr§ Fas = J5ReWPSECEHRGUELD. The
probabildty tofe diatwsttien cdbirecitiaanshibet a@enemhe leonnewsd oretepiid clliee
substrate 3 j s .reduce virt f the r .sol deri poi nts
required bef&%&ﬁﬁghe gﬁb :% e%gsgnd ﬁ% Jg3§9v$%é§ éﬁgcﬁﬂgh
substrate 3gcorftacs reimnerm:ﬂoammft:h;enq:dnytm;tecspaeetﬁ.gnsebecweeual l i nes
bel ow the Comaealalr boddieraly {Re! Loddldndel BoeALEanoemeRt1oheli Bs on the

substrate 3. %ure , bus control chi ng
assenbl i es 35 ar"éD c %nee%aem ¥iEhs e Pust Sy SPem IR APpdSEh) . The

cont act150onpeeHeens tH) HHe ep&tgi:mmnrbeeis Ocﬂf)’thé@cﬁﬁﬂhaﬁt delegents 7, in

each case one cont,act Iemen bei n t 0, an out ut .set 72 of
contact el er®nt 8¥9€df 5°r bR ’f‘é@les%“ﬁ rgeetelfuei Lions g2 55’h§nd5f:ﬁ€ ot her

contact el eperint? being assigned to an input set 71 of a succeeding
receptacle device 52, 53, 54, 55. The series bus systemrequires a
termnation nodule 21 in the respectively |ast equi pped receptacl e device
54. 25 A coRAefespbdycorBRfg A taARE | PORREFBACNEr &P afnhiARENStEM i S

i1l ustrag edels@,e@lrtees_1§,ectaooraég"ré‘ésgurae darand &Pzl aﬁoyﬁew Edrfigwee 4b. In
this case, an Lns eL g%r has conté:g devi ces at a surface facing
-?h 7

the 30 subslrﬁgﬁé’ riefe i %for"g‘fc&c’g ‘of slotlike design

and inclined by about 60 degrees with respect to one anot her and with

respect to g surfachPE?épe gg geggg RO A Erfe‘}f dev& %}qgctor

correspondi ig cént enen a cont ac connec |on rn each 35
case form aaceeraéngpi nta3. the | dEmveRr®lor onkEs | oguidagt h fisat webhea star

poi nt 13k angdeana@ft-adt Jethon Zhiod4of switching assemblies which
are arranged on expansion modules. These guides are
embodied for instance in slot form in the insulating
body or comprise a series of bulges on the insulating
body which, as required, also have mechanical fixing or
30 locking devices.

The terminations to be provided for a star bus system
are advantageously arranged in or at the insulating
body in each case in feeds to the star point, resulting
35 in a @particularly effective «realization of the
terminations. A symmetrical impedance, that is to say



on the two correspondi ng contact el enents 7 advantageously results for each
contact pin 13. Furthernore, symetrical attenuation properties and
reflection points that are independent of a signal 5 direction of a signal
are present in each case. This nmeans that, for all the bus signals,

i dentical signal propagation times fromand to a bus control nodule result
for switching assenblies 2 arranged in thg receptacle devices 51, 52,

t hereby enabling an 10 increased clock rate conpared with conventi onal
connectors. Mreover, the insulating body 4 has stabilization devices 15
for the nechaghcampsiabickl z#alton Hfi nefandemt NGr ags8ibhihes a2 ratkanged on
expansi on nodul_es.  Furt her cutoutft16 on a nDuntln% area facing the

substrate 3 eRIBPBLRAECHFIYNGERBHLES dbr Fhfat PYRET11°5n Athe 1BRBERRSEe 3 in

the region bemawchhagcagneheostdr 2oihitgwre O dddriHuatsaamdam pairs of
contact elenments 7, 7' respectively connected by neans of a contact
connection 10. In this case, the contact elenents 7, 7' respectively

assi gned t% aIanoraatubcépisackestemi cate 25ighalodpiased e (epananbsBebni n an

of f set manner e f.ac ices . 5. FLgure. illustrates a nt act
pin 13 for a %?QFEEU§E§ﬁ§ﬁ§n§§?%€¥%§ %&uﬁiagéF%ég%iéﬁﬁ?%f?%dé?é%EPdevice
30 8, contact isl eseahs Zaset hhavet agn r édenhicad, dwopedsnceonnécteon.10 and

star point 12shnoganbir gl E‘éﬂlé)di'”geﬁnt',“ £y sz%—?glst B‘i—oﬁgﬂka% i Lg can
be produced in one piece by custonary neans, r-instancé stanping. 35 A
second enbodi ReanitoPn: WRecdEiaal plines fsragedd aln qignie eiormed thy s

case, thecetaghBoidind? ityd OHBHhadS 1ihasaNyabii | ialy st Fake, 14an The
auxiliary substrate 14, ichinthis case is oriented parallel to, the

substrate 3, MBPEEARRECHOTArZAMPERE pif p&idieahiaie 1t RECRatdase, T¥R-hFRat i ons
(star resistoeshsaicupesvidlednidmaci idhd ha s | icar yrathaettabrs14.a1f the

auxiliary sub 4 i.s, forne a ceram g supstrate, .then the
term nations é%égégﬁéiggdtuﬁ|i§%§§%ﬂ8%ﬁI?ntggﬁnglgﬁﬁﬁafl%fﬁ?¥¥»ﬁY?ﬁry
substrate 14 pessobhedinsonecfrrertibpard theBpignhéntrhasméssinati ons are
formed aggSNm 10 (surface nounted devices) or as buried resistors. 16

Li st of reference_synbol s .
In the case of a star bus system, a resistance of one

third of the line impedance is preferably provided in
or at the star point upstream of each signal line. In a
60 ohm environment, an impedance of 60 ohms is always

20 effective independently of the direction of a signal
transmission at the star point. The impedance of
60 ohms always results from the addition of the
resistance of 20 ohms in the signal-feeding line and a
resistance of 40 ohms resulting, for its part, from the

25 parallel circuit comprising the impedances of the two
outgoing signal 1lines, said impedances respectively
being composed of a resistance of 20 ohms and the line
impedance of 60 ohms, that is to say together 80 ohms.
As a result of the direction-independent impedance

30 matching, the star bus system enables higher data
transfer rates.

In this case, the terminations are preferably formed
using thin-film technology.
35



1Connect or 10Cont act connectionllTerm nati onl2Star poi nt 13Cont act

pi n14Auxiliary substratelbStabilization devicel6Cutout2Swi tching

assenbl y21Term nati on swi tching group3Substrate31Bus control nodul e32,

32' Signal |inedlnsul ating body5I ndi vi dual receptacle device51First
receptacl e devi ce52, 53Receptacl e devi ceb54Last receptacl e devi ce6Cont act
area7, 7' Contact el enment70Contact region?@l nput set72Qut put set 8Cont act
devi ce9l nner area 17 Patent clainms 1. A connector (1) for the fixing and
cont act - maki ng of swi tching assenblies (2) having contact areas_(6) 5 and
nut ual | y cong®ti bedli nt8ef abus ofvatemsst mensicsrd, cofpr P&EFgCrlagly

i nsul ating bad\atthgeou® PR bAYngf JECERE ackbandRWioieSadddrdPiy to- )
formed in the_insylating body (4), and seran% for 10 the arrangenent of
swi t chi ng as$&fbl LBYERELON. EEFUALE eb¥neNistue ?1) &Fr af§SG ALl ANer
areas (9) of gaheinegepbaskatdeyosesof5lthd2, recept£dtk ORRASIde,t Nehe
respectively corresp ndgﬁgfpontact areﬁs gg) g?,the SMAtch|$g assenbl i es
(2), and A5 FECEREECH SR CEET 831 f BROPN &3 AF I 2T ETE nBRFhg H6f
signal |inesohe3Zanotennged @addirtiont heashbstecapeacle dbalect Raszed by
cont act CO””ec“;gé(]@&lé) fgﬁg%g)gv{a?cxgrer)%e}thei}ng?glmghltgg.i%%sbogﬁlc}g421 and

electricallyafon I'Very conne pectively corresponding tontact
el ements (7, codingf devicest 2d8iteorplagiéddagi cawl (Hix1m@) elempnte one

another. 25 2. EgeeSQQQQ%BOhé@%a%F%HFEd inclaiml, characterized in that

the contact connections (10) are formed straight and arranged parallel to
the surf¥te of the substrate (3). 30 3. The connector as clainmed in either

of clainms 1 and #iridey acheeraedeldn tfdhiodi¥ey copEacttied eneBhieb¥édrof a
receptacl e device 351, 52, _..), are res ECtIVf % %SSnggﬂatg an 35 input
set (71) of &FGREFiIPGedihgtBBntidiendiigrentesulty &romy otPPURESEE (72)
of signal - oubfiut the@g ezt eletfiRiadsS, as solder balls for surface
mounting, thereby minimizing parasitic effects of the
15 contact devices and significantly simplifying the

routing of lines on the main board.

The invention is explained in more detail below with
reference to figures, identical reference symbols being
20 used for mutually corresponding components. In the

figures:

figure 1 shows a diagrammatic cross section through an
arrangement with a connector according to the

25 invention, according to a first exemplary
embodiment of the invention for a stub bus

system,

figure 2 shows a diagrammatic cross section through an
30 arrangement with conventional connectors for

a stub bus system,

figure 3 shows a diagrammatic cross section through an
arrangement with a connector according to the

35 invention, according to a second exemplary



- the contact devices (8) are provided at the respectively correspondi ng
contact elenents (7) of 5 the input set (71) of a first receptacle device
¢51) and are electrically connected to said contact elenments, - the contact
connections (10) are respectively arranged between the correspondi ng
contact 10 elenents (7) of the output set (72) of one of the receptacle
devices (51, 52, 53) and of the input set (71) of a respectively succeeding
receptacl e device (52, 53, 54), and so thle sw tching assenblies (2) can be
electrically 15 connected in series. 4. The connector as clainmed in either
of claims 1 or 2, chaig@Rfinekd Ide LORE 2QventhenCHYACL capnest ipRs (10)
are fornmed between the respectively correspondi ng contact elenents (7) of
at least a plurality &FStESefidt/|doWge@RRIPFHY - 52, 53, 54), - the contact
devices (8) are provided at the 25 contact elenments (7) of at |east one
receptacle vice (51, .54), and,so the switching assenblie 2 an be
electricall% @Hﬁﬁbgteﬁhqﬁﬁmﬁa.+%9?a§@a§?cTﬁéQﬁ%ﬂﬁﬁﬁ%ﬁo%ng$8%ﬁﬁdain claim
4, charagterized in thanhnedthe corarirdiew cest¢8) ahe prawnveadish,t he
contact elenments (7) of pregisely one éec pt acl e devi ce 5%% 3% -fat | east
one termnation (11) GSTRGEEFel§P BnFdersd T oM of THROZoNEALt ©
connections (10) 19 the dnvamgedn fogr aatstare buss dyattiemy body (4), and so
the signal lines (32) can be at |east partly term nated by neans of the
connect or (él. 5 6. The connector as claimed in_claim4 characterized in
that the £3AUEE& SdeFhows (83 aPerePssadtiavel ylaupangbdont tHe caht act

el ementgg (7) of the flakshngehkndndcohpibasl (B 'RERRIACI 81dR¥hes and the
signal lines (32) can be term nated on a substrate ég .b7. The connect or

as clained in clai m128h& &OAECte FIHGHaOR Provi etween the

contact elements according to the first
exemplary embodiment of the connector
according to the invention, and

15
figure 6 shows a diagrammatic illustration of a
contact pin according to the third exemplary
embodiment of the connector according to the
invention.
20

Figures 1 to 4 relate to PC systems whose main memory
can be configured by the provision of insertion
locations on a main board as slots for memory modules.
However, a multiplicity of other designs of the
25 connector according to the invention are obvious to the

person skilled in the art.

In accordance with the conventional arrangement
illustrated in figure 2, a bus control module 31, a
30 plurality of connectors 1, and also terminations 11 are
arranged on a main board as substrate 3. The bus
control module 31, the connectors 1 and also the
terminations 11 are electrically conductively connected
to one another via the signal lines 32 of a stub bus
35 system. The connectors 1 respectively have a receptacle
device 5, at whose inner areas 9 contact elements 7 are



15 the contact devices (8) respectively have a star point (12) and the
contact connections (10) to the correspondi ng contact elenents (7) are
respectively led to the star point (12). 20 8. The connector as clained in
claim7, characterized in that the length of the contact connections (10,
10') between the star point (12) and the correspondi ng contact elenents (7)
of the assigned receptacl e devices (51,n§? 52) is essentially identical. 9.
The connector as clainmed in one of clai 7 to 8, characterized in that the
contact elenments (7) and/or the contact connections 30 (10, 10'), between

the star poi to{idbd@nahh&HUAC e PERERBES 7( AP ortdS@lq epseBhea! | Y

bet ween 45 and 75 degrees with respect to one another and with respect to
the orient at FBA®oft? he CHPEERTPRYIREs qB)tads deViFRe Ronwbdcsr a%ecl ai ned

in one of clabphed b YTorHaAGiHHd zed kRikhalkampl@ .t aHE Nakd onsghdl) are
arranged in ﬁhe i nsul ati ng body (4) in each Qas%ﬁ$etme H t he sta%.ﬁ0|nt
(12) and t heP@Bft actOHRTTREE8) hind &R sEFLRR (Y?? and>the“eonPact
connecti @ns &38emb0igs 2B 1Ravihe ewitecdOr ageasl d.nelni thaneeghipbadns 7 to
10, characterjized in_that. t.he term_nat.ions_ (11 resfornmed using,thin-film
t echnol ogy. ilﬁa%.’ e WHriHE R oF VAS E-EChe ?enrg'%l??'e bf le f}rnrgarig%) 11,

char act eri zednen dfhathe heeceptpicde edefeviess 5(51the2¢o58acE4)armas abr anged
next to one t OL{.£n LAya l.el smanner. 15 13. The connector
as cl ai ned i%ggngs%?égﬁgi%%glEggtégF gﬁ%&%@f%riied in that the contact
devices (8) are forned as solder balls for surface nmounting. 20 14. A

connect arg (1pafAr otheHd xido: AndocRBRAG IR N0 Eh S¥aEENoRE asserbti es (2)
havi ng contact areas (6), and nutually conpatible interfaces on a substrate
(3), conpri sFRAGESE- A &) bBB§ (f, the contact elements 7

constitutes a conductive stub from the main line of the
bus system formed by the signal lines 32, which stub
has parasitic properties in each case proportional to
15 the total 1length of the stub. In this respect, the
length of the stub determines, by way of the
propagation time, a delay of a reflected interference

signal relative to a undelayed useful signal.

20 By contrast, the functionally comparable arrangement
illustrated in figure 1 with a connector 1 according to
the invention has contact connections 10 provided in
the insulating body 4 of the connector 1, said contact
connections connecting respectively corresponding

25 contact elements 7 of the receptacle devices 51, 52, 53
and 54 to one another. Both the contact elements 7 of a
first 51 and of a last 54 receptacle device are
assigned contact devices 8 for the electrical contact-
making of the signal lines 32 arranged in or on the

30 substrate 3. The contact elements 7 of the first 51 and
of the last 54 receptacle device form a unit together

with the contact devices 8.

The signal lines of the stub bus system are thus
35 integrated into the connector 1 in the form of the
contact connections 10. The length of the stubs and



- a plurality of receptacle devices (51, 52, ...) formed in the insulating
body (4) and serving for the arrangenent of swi tching assenblies (2), -
contact elenents (7, 7') arranged at inner areas 30 (9) of the receptacle

devices (51, 52, ...) and opposite the respectively correspondi ng cont act
areas (6) on the switching assenblies (2), and - contact devices (8) for
the el ectrical contactmaking of signal ljnes (32) arranged on or in the 35

substrate (3), and 21 - contact connectior_s (10) formed in or at the
insul ating body (4) and electrically conductively connecting respectively

correspondi rmmonﬁﬁét cBlfeERNtSF (FefTebtPbnat ilseasiqh¥ed! eqapt qcérﬁ_;{él devi ces

(51, 52, for S tchl assenblles ( fhat, can be e|lectri

connected i B :gT gge a% +Q%daﬁﬁeWhifth FE%%ptacle
devi ces (i‘3|1 tHid BHe Séz)gzaaivle erroafa@%il |13c|91 I’IEanet Odpﬂﬂeﬁ@méfer baﬂﬂvfecgnhent ed
in a para mann a p an alle to nount ijng sur of. the
substrate (% r’é} % ]D‘fq'tlf)gfcﬁsst 88 nd aiff To ki ng 15
of smﬁtcﬁingeﬂnnﬁﬁﬂ|eBhéZ)ph@bamgunmﬁeuﬂfaréaﬁeéﬁivandquﬂnﬁﬂdqpns

conpati bl e |nterf C [ate ) nsyl body
(4), - a pl ur ﬁ%g‘?nrecep ?Eérdt'eLwaé%)s ng)‘ééétrgt? golfso%%e |en%gth

i nsul ati ng bndyvényuandl%etWEmgré@uceﬂeIaxﬁungenﬁntSQ&d%nam@hEngnagsenbl|es

(2), - cont | nBét(vgen arr fée'@neénére&?e(%)ec%ttame

receptacl e devlices (51, . 05|te the respectively
cor r espondi BEVEGRSact 525 d?%as ?ﬂﬁ <3ﬁu ﬁ§r§ﬁﬁ%ch ng d§§€#5I|E§HF2FS and -

cont act1gevigaemi(@)cdrily htoed e§1§&¢§afo§081§@{:ﬁ1i&hmglQheSl peabwl ithes (32)

arranged on or in the ubstrat § Contagﬁ connectlons 410) f or med
in or at th€°§’6‘%9’i§farng %’E@D lé"laé"&f’rqc Fy

connecti ng ﬂﬁsnﬂskmv@hﬁ(subsﬁnunmhmg cont act elenents (7, 7 ) of at | east
two receptacle devices (51, 52, ...) for switching assenblies (2) that can
be electrically connected in parallel to 35 one another, characterized in

t hat 22 t Ha cdiitaute dedii cesh€ 8)buespeentyely madela sBar podnt the2) and

the conigct s%@@ﬁH&@séé@liQstae&@r@&&?Mtéﬂ ¢oBt act s 8L EEBNLRs(7) are
respectivel %syls(?cen} O(ﬁgfdg%ir a%%lrrclatac ). 'The contact connections 10
in each case connect only two contact elements 7, in
each case one contact element 7 being assigned to an
output set 72 of contact elements 7 of a receptacle
20 device 51, 52, 53, 54 and the other contact element 7
being assigned to an input set 71 of a succeeding
receptacle device 52, 53, 54, 55. The series bus system
requires a termination module 21 1in the respectively
last equipped receptacle device 54.
25
A connector according to the invention for a star bus
system is illustrated in cross section in figure 4a and
in plan view in figure 4b. In this case, an insulating
body 4 has contact devices 8 at a surface facing the
30 substrate 3. The receptacle devices 51, 52 are of slot-
like design and inclined by about 60 degrees with
respect to one another and with respect to a surface of
the main board. A contact device 8, two corresponding
contact elements 7, and a contact connection 10 in each
35 case form a contact pin 13. An identical connection
length between a star point 12 and a contact region 70



. ASa. Af . AL. AN. A;

S.A&s_. A9(. Ayy. A9" . Aa?. Af " _. Au_. A_. AL. A2+. Ay. Ae. Au. AS& A& As. AuL3O0QNX
-#=>_eg} xsni d_Z] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca]
ca] ca] ca] ca] ca]ca] ca] ca]ca]ca]ca]ca]c:al! 38 a} pquv}xsnid_Z] ca]ca]ca]ca]ca]ca
} ca} ca} cal ga] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca]ca] ca]calca

cajcal sv 14

VU1 2TE! pSg$sssss=209%4 % % ' ' *(+(, (9(a(o(((}xsnid_Z] ca] ca] ca]ca] ca] ca] ca] ca]
caj] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca]ca] ca]ca]ca]cal
(()))***, ---éh 0138B83344&dK44¢brEe6peadlingni d Krtsdata] cagbaneraiza] ca] ca] ca]

calcal cal cal g2y 61 gLGGL £9] Calsthed) carsal caleal cabsatsat cakaal cajgal cald

8% [ a:d: (R+<E==555+ ' ' .
CO/QEE0NA BEBCODEY WP Heic YAVYUMZFEEAF 23] c frEradtday] c ey en] caca) cal ¢
a] ca] cay Ca}_ﬁ%k?é&f@ic ool & alaplcalGal caherberldercabéa a  signal
DDDDI El EGHHHKL™ LNNNPPSSUUUVVXV] V| WK6Y9YYYZ} xsni d_Z] ] ca) ca] ca] ca] ca] ca] ca] ca
] ca] ca] c&] ca@éé?@?]‘-%%] ©4] ] EAYRELc A% BAPESTEa] dh] Eﬁ%’ a]céil]eca] Ta] ca] ca
;ggLLE£g£?¥L%g%%%sﬁhﬁﬁﬁhﬁor ahl the bu? signals, ﬁdentical signal
u Xsni ca] ca] cal ca] ca] ca] ca] ca

a] ca] ca] ca] cBFeRfeaftatc Jé%ﬂ%afgjg}'rba}iea] c‘é‘%)ca% c%}“(’?’a} Eg%gﬁkﬁﬁ]ﬁf@g?@ (r:1|a]~::2]] 'f
k;"nﬁ@éyﬂnﬂﬁgégﬁmﬂqnf@fOO@WI%émﬂﬂ@Y%assemblies 2 arranged in the
y} xsni d} xsni cal ca] cal cal cal ca
a] ca] ca] ca] cﬁfﬁé\%"&%ﬁ%} cg%eé’a{]cce?] ca]})gg} EZ%@} ; ﬁﬁﬂleg%ggk%?kgib§gl/;> C?; Cg]s(i
0%&' ()- 1010%Bh¢Yead8uFufiqdk rate compared with conventional
, S109&' ()-!zX811 YO9& ()-14110909& ()- F'110% ()- ! F"!110%CC& () -
| F" 1 109 ()-@?ﬁg%g?gi/&' ()-3NT x uv7! 10t(ye)&' ()-° " 10%(&') ()-1 "10965& (§)
109 ()- Ss10%& ()- 1099 1099 1099#w _}[9uV7!!~"y, I'109%& ()-!y,!10%"& ()-y +
;gtj/al&'l (() g/—! y ﬁg?gfg',{l',&g) “thy " 18%CEGhy QLK (§ - Hhaflegsrabili 24 A58 () - !

' pp& (ééV?cé%OA%%§ (%Bglolﬁﬁ%()]négﬁanical stabilization of

15 switching assemblies 2 arranged on expansion modules.

Further cutouts 16 on a mounting area facing the
substrate 3 enable the arrangement of terminations 11
on the substrate 3 in the region below the connector 1.
20
Figure 5 illustrates two pairs of contact elements 7,
7' respectively connected by means of a contact
connection 10. In this case, the contact elements 7, 7'
respectively assigned to a common receptacle device 5
25 are opposite one another in an offset manner at the

receptacle devices 5.

Figure 6a illustrates a contact pin 13 for a star bus
system with its functional sections of contact device
30 8, contact elements 7 with contact regions 70, contact
connection 10 and star point 12 in a first embodiment.
In this case, the contact pin 13 can be produced in one

piece by customary means, for instance stamping.

35 A second embodiment of the contact pin 13 is shown in
figure 6b. In this case, the star point 12 is formed as



-10 10f &9 109%& ()-z[9~\:!!-110% ()- @"10% & ()-!'x @"10% & ()-!'@
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an auxiliary substrate 14. The auxiliary substrate 14,
which in this case 1is oriented parallel to the
substrate 3, may also be arranged perpendicular to the
latter. Terminations (star resistors) are provided on
5 or in the auxiliary substrate 14. If the auxiliary
substrate 14 is formed as a ceramic substrate, then the
terminations are realized using thick-film technology.
If the auxiliary substrate 14 is formed as a circuit
board (PCB), then the terminations are formed as SMD

10 (surface mounted devices) or as buried resistors.
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12 Star point

13 Contact pin

14 Auxiliary substrate

15 Stabilization device

16 Cutout

2 Switching assembly

21 Termination switching group
3 Substrate

31 Bus control module

32, 32¢ Signal line
Insulating body

5 Individual receptacle device
51 First receptacle device

52, 53 Receptacle device

54 Last receptacle device

6 Contact area

7, 7' Contact element

70 Contact region

71 Input set

72 Output set

Contact device

9 Inner area
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0, ! -
connec HH%Aé%£)the fixing and contact-making
of switching assemblies (2) having contact areas (6)
5 and mutually compatible interfaces on a substrate (3),

comprising
- an insulating body (4),

- a plurality of receptacle devices (51,

52, ...)

formed in the insulating body (4) and serving for

10 the arrangement of switching assemblies (2),
- contact elements (7, 7') arranged at inner areas
(9) of the receptacle devices (51, 52, ...) and

opposite the respectively corresponding contact

areas (6) on the switching assemblies (2), and
15 - contact devices (8) for the electrical contact-

making of signal lines (32) arranged on or in the

substrate (3),
characterized by
contact connections (10) formed in or at the
20 Dbody (4) and electrically conductively
respectively corresponding contact elements
at least two receptacle devices (51, 52,

another.

25 2. The connector as claimed in claim 1,
characterized in that

insulating
connecting
(7, 7') of

.} to one

the contact connections (10) are formed straight and

arranged parallel to the surface of the substrate (3).

30 3. The connector as claimed in either of claims 1 and

2,
characterized in that

- the contact elements (7) of a receptacle deviqe
(51, 52, ...) are respectively assigned to an
35 input set (71) of signal-feeding contact elements
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the contact devices (8) are
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provided at the

respectively corresponding contact elements (7) of
5 the input set (71) of a first receptacle device
(51) and are electrically connected to said

contact elements,
- the contact connections (10)

are respectively

arranged between the corresponding contact

10 elements (7) of the output set
receptacle devices (51, 52, 53

(72) of one of the
) and of the input

set (71) of a respectively succeeding receptacle

device (52, 53, 54), and so

the switching assemblies (2) can be electrically

15 connected in series.

4. The connector as claimed in either of claims 1 or

2,
characterized in that
20 - the contact connections (10)

are formed between

the respectively corresponding contact elements

(7) of at least a plurality of
(51, 52, 53, 54),
- the contact devices (8) are

receptacle devices

provided at the

25 contact elements (7) of at least one receptacle

device (51, 54), and so

the switching assemblies (2) can be electrically

connected in parallel.

30 5. The connector as claimed in claim 4,

characterized in that
- the contact devices (8) are

provided at the

contact elements (7) of precisely one receptacle

device (51),
35 - at least one termination

(11) conductively

connected to one of the contact connections (10)

ly
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characterized in that

the contact devices (8) are respectively arranged at

the contact elements (7) of the first (51) and of a
10 last (54) receptacle device and the signal lines (32)

can be terminated on a substrate (3).

7. The connector as claimed in claim 1,
characterized in that

15 the contact devices (8) respectively have a star point
(12) and the contact connections (10) to the
corresponding contact elements (7) are respectively led
to the star point (12).

20 8. The connector as claimed in claim 7,
characterized in that
the length of the contact connections (10, 10') between
the star point (12) and the corresponding contact
elements (7) of the assigned receptacle devices (51,
25 52) is essentially identical.

9. The connector as claimed in one of claims 7 to 8,

characterized in that

the contact elements (7) and/or the contact connections
30 (10, 10'), between the star point (12) and the contact

elements (7) are offset essentially between 45 and

75 degrees with respect to one another and with respect

to the orientation of the contact devices (8).

35 10. The connector as claimed in one of claims 7 to 9,

characterized in that
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contact dev1ce (8) and the star point (12) and the

contact connections (10, 10').

5
11. The connector as claimed in one of claims 7 to 10,
characterized in that
the terminations (11) are formed wusing thin-film
technology.
10
12. The connector as claimed in one of claims 1 to 11,
characterized in that
the receptacle devices (51, 52, 53, 54) are arranged
next to one another and oriented in a parallel manner.
15
13. The connector as claimed in one of claims 1 to 12,
characterized in that
the contact devices (8) are formed as solder balls for
surface mounting.
20
14. A connector (1) for the fixing and contact-making
of switching assemblies (2) having contact areas (6)
and mutually compatible interfaces on a substrate (3),
comprising
25 - an insulating body (4),
- a plurality of receptacle devices (51, 52, ...)
formed in the insulating body (4) and serving for
the arrangement of switching assemblies (2),
- contact elements (7, 7') arranged at inner areas
30 (9) of the receptacle devices (51, 52, ...) and

opposite the respectively corresponding contact
areas (6) on the switching assemblies (2), and
- contact devices (8) for the electrical contact-
making of signal lines (32) arranged on or in the
35 substrate (3), and
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"109%& ()- Dx contact connections (10) formed in or at the

insulating body (4) and electrically conductively
connecting respectively corresponding contact
elements (7, 7') of at 1least two receptacle
5 devices (51, 52, ...) for switching assemblies (2)
that can be electrically connected in parallel to
one another,
characterized in that
the receptacle devices (51, 52, 53, 54) are arranged
10 next to one another and oriented in a parallel manner
in a plane parallel to a mounting surface of the
substrate (3).

15. A connector (1} for the fixing and contact-making
15 of switching assemblies (2) having contact areas (6)
and mutually compatible interfaces on a substrate (3),
comprising
- an insulating body (4),
- a plurality of receptacle devices (51, 52, ...)
20 formed in the insulating body (4) and serving for
the arrangement of switching assemblies (2},
- contact elements (7, 7') arranged at inner areas
(9) of the receptacle devices (51, 52, ...) and
opposite the respectively corresponding contact
25 areas (6) on the switching assemblies (2), and
- contact devices (8) for the electrical contact-
making of signal lines (32) arranged on or in the
substrate (3), and
- contact connections (10) formed in or at the
30 insulating body (4) and electrically conductively
connecting respectively corresponding contact
elements (7, 7') of at 1least two receptacle
devices (51, 52, ...) for switching assemblies (2)
that can be electrically connected in parallel to
35 one another,
characterized in that
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(12) and the contact connections (10) to the

corresponding contact elements (7) are respectively led
to the star point (12).



