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swi t chi ng assﬁmHMWHmwmmmmL conpatible interfaces 5 The invention relates to
a connector f and contact-nmaking of sw tching aiie i
having contact areag&-and nutual |y conpatible interfaces on a s@ﬁggﬁgte,
conprising an insurating body,  a plurality 10 of receptacl e devices fornmed
in the insulatin erving for the arrangenent of switching
assenbl i es, conmm mwm wmg arranged at inner areas of the receptacle
devices and opposi‘te the respectively corresponding contact areas on the
swi t chi ng &5 ass$nblf@@? and contact devices for the electrical |
cont act - maki.n L.g lin e n L0 the e.wi ul ar
el ectronic gﬁ%?%ﬁg%%ht']% %aﬁ?% %ggegoqggn?€%ﬁégfﬁ%nag§ga§gEgFl;ug?gvided
wi th a not herbpatdblw imteréagesa plurality of slots. Depending on the
requirenents made of the systemor on the expansion |evel of the system

the slots are equipped with a respective nodular _co nent, or rengj n

vacant. |n fThies 17yegdsen trr?elﬁtlﬁser‘?%c%scefm‘?ﬁ’éo?‘méBFggggo%ﬁécr’r&gt &Yt e

Q?ﬁﬁsza_r ![ I yc;ogl?%rcltaajgkﬁhgnu@ﬂaléwi&qm}@gi lalsee(rjnB&)i@_-lsd hahahg fasmstacanal
rity o e no ar co ents__is po emanded. - T

conponents &F&2Sf or a1 nst%ﬂEggngAtcﬂ?ﬂ@agéééﬁbl'lnterf gL

: I €s"such as nmenory nodul es
30 or interfsaeetredd escomprising an insulating body, a plurality

10 of receptacle devices formed in the insulating body and

serving for the arrangement of switching assemblies, .
contact elements _arranged at inner areas of the
receptacle devices and opposite the respectively
corresponding contact areas on the switching
15 assemblies, and contact devices for the electrical
contact-making of signal lines arranged on or in the

substrate.

Modular electronic systems with a variable
20 cohfiguration are usually provided with a motherboard
with one or a plural_ity 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, functional 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.



"The slots are usually formed as connectors fixed on a substrate, for

i nstance a not herboard. The connectors additionally produce in each case

. an electrical 35 connection between signal lines on the substrate and
contact areas on the switching assenblies. 2 4 NOV 2006 2 The connectors
enabl e sinple exchange or sinple retro- fitting of'smﬁtchingzéSQQM&mmbs. 5
A typical exanple of such a nodular systemis a conputer system (PC,

wor kstation, server) with expandable main nmenory, slots for nenory nodul es
in the formof connectors being provided on the notherboard and being
equi pped wi th nenory nodul es depending on the 10 desired size of the main

nmenory. Wthnbi gRghectock anmhiphat asifgnsf ekchahes o agiindIremrethe-nenory
nodul es, there is arise . in the requirenents nade of the design of the

signal |ineslBELipGeohuSWEShaPgt BFFSALIEESsyst em known as RAMBUS syst em
provi des, for exanple, shielded or differential bus signals which are

| ooped through b .t%ﬁ virtua&ly series-connecte Qr”UgUgﬁém(U9éd0§“
concept Y. ECRAVBUE B SBenPt stbStanfi al'Py nigherY86Ck rateS can be
reali zed oncéhputdat a dustah t héPe€xpenserkttatspgni fi sanvey)i ncwaabed

outlay on circuitr n_th o] Y, e By
contrast, aefﬂﬁﬁ§a¥§%em% SEEE*E§§§tgﬁ$% oﬂ%%gqnata fg?g§9€% g?s?ﬁ%le st ub
bus system fibth sifgnabnheneerswibeinar ereorsiafedor o they nhatharRoRFde and,
proceedi ng and being equipped with memory modules depending on the

10 desired size of the main memory.

With higher clock and data transfer rates to and from

the memory modules, there is a rise in the requirements

made of the design of the signal 1lines of the bus
15 system. '

A bus system known as RAMBUS system provides, for
example, shielded or differential bus signals which are
looped through by the virtually series-connected

20 moduies (up-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 motherboérd, 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



“froma bus control nodule on the notherboard, are 30 generally |ed through
under the menory nodules to a termnation on the notherboard. The
. termnation limts signal reflections. Stubs |ead fromthez '0@ ine of
the bus systemto the connectors with the nenory nodul es (S?ﬂt bh@g. 35 2
4 NOV 2006 For higher clock rates, as are provided for DDRII systems, a
termnation is necessary at the end of each stub, that is to say. at the
bus control nodule and on each individual nmenory nodul e, since, as the
clock rate 5 rises, the bus signals beconme nore sensitive to reflections
from a | i neFend.hiGErer aldloclsharates gnas | iares, Priee idewes£opos8SPBIé

parasitic C%Z?\g%&@pcgste' %%tet?]%qlesigngeéggﬁ;ﬁng%s,thelqeﬁdndogl sachhe

smal | est po e hunber o ection points in the course of the signal
lines are neteBsatpati isortferSay &fsure HPgheFOBLEER r‘%ﬂdé)sleona?%eoﬁusg

systens. 15.Ther ef gt 6; ahhSr peabradhh RSt Silddomdbeckonpasyk FEkre a dual
vertical D connector having two recegtacle devi ces %S|Ot53?f0§8
n e

recei vi By 12065@8l e BPRME PUS thiERatasePeEqER cdiftdet @ Rirent

receptacl e deyigerisnscenspchedihe aneantact device on a nounting side of
the 20 connector. The contact devices on the nounting side of the
connector are arranged as sol der balls arranged offset in a grid structure
(bal |l grid @enayhll@onbshony bswonednnéchess t bheor Arwedtal pedanbLeOr

reduces the__space.requirl i ng ' f i biList ¥+l routin
the el ectri®af Ebﬁﬁgct?% %gggg?gggﬁaighggggg?Egg nf¥! Prebl¥chiices, J
10 and also the smallest possible number of reflection
points in the course of the signal lines are necessary
in order to ensure higher clock rates on the bus

systems.

15 Therefore, there already exists (from the company FCI)
a dual vertical DIMM connector having two receptacle
devices (slots) for receiving 120-pole DIMMs. In this
case, each contact element in the receptacle device 1is
connected to a contact device on a mounting side of the

20 connector. The contact devices on the mounting side of
the connector are arranged as solder balls arranged
offset in a grid structure (ball grid array). Combining
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 clock 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.
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signal lines and thus the data transfer rate. Since it is foreseeable that
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internally with higher data transfer rates, the nmaxi numdata transfer 35

rate of the

bus systemitself increasingly limts the data transfer
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of a system 2 4 NOV 2006 4 Therefore, it is an object of the present
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e invention t
a plurality of receptacle devices (slots) of identical

SEeNbhbesagt io¥enid Gatrdnendvi Chrakde Py deshdibdde in

as 15 contact connecti ons between cont act

t ype.

devi ces are then not _  .connected via contact, connecf.ions on a

DY eBFRPAYCEIRRT n tHdSr PPIRAT r AP hECTHEVETH BETOT et?i ons

fhe ainadnt Dsn| BY/i ngahedpfoftHehef ecanrectspecified in the

characterizing part of patent claim 1. Advantageous

developments of the invention emerge from the

subclaims.

The connector according to the invention thus has
contact connections between contact elements of a
plurality of receptacle devices (slots) of identical
type. Switching assemblies of identical type which are
provided in the receptacle devices are then not
connected via contact connections on a substrate,
generally a main Dboard, but rather by contact
connections provided in or at an insulating body of the

connector.

In this case the term switching assemblies of identical
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
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).

The signal lines of the bus system are led via contact

devices of the connector according to the invention



“I'n this case the term switching assenblies of identical 25 type ref
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devices via which signals transferred on the signal

paths are passed. The result is significantly reduced

parasitic line capacitances, line resistances and line

inductances (parasitics), and also, due to the reduced
number of contact devices, a reduced number of

reflection points.

Since each soldering point in the bus system
constitutes a potential fault source for an
interruption of a signal line or for a short circuit of
a signal line with an adjacent signal 1line, the
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 1is
correspondingly reduced on the substrate, so that the
arrangement (routing) - of electrical lines is

facilitated there.

The reduction of the line resistance of the signal
lines or of the parasitic effects 1s Dbeneficial
particularly in a preferred embodiment of the
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
assemblies that are electrically connected in series

are looped through from a first switching assembly in a



“interruption of -a signal line or for a short circuit of a signal line with
an adj acent signal line, the 20 frequency of faults is also §gdysedysgs a

. result of the greatly reduced nunber of sol dering points. T%e nunber of

contact areas or plated-through holes is correspondingly reduced on the

substrate, so that the arrangenment (routing) of electrical lines is 25

facilitated there. The reduction of the 6ine resistance of the signal

lines or of the parasitic effects is beneficial particularly in a

preferred enbodi nent of the 30 invention, in which the-contact connections

are respectExeky. racephged=béemsae ttwe xotaespowitaglieanagsembélyemnt s and

connect the &g%@ﬁﬁﬁggoghgnsgpgg$§g ya gpkgcqesQERQ§¥QUSI§yEB§§1CEQ%,bUS

signals of s 5 asse les t are electrically _connected in
series are tbepedoritastgh ghamantsirof swi t ARGRPERSENDI §eVACE 22ZeNov

2006 6 firstoLeeepiachs de¥icRdP | ast ioPuLCRieRy ASS@bbYLBLL set
termnation 1n a |last receptacle device. In this_case, the contact

el enents of AUPcEEPRaIRPHATRE: arkie r E8iecBLTBRYSaRT Yndd* T RASERPFut set

or an out put p$eteadiHBp- ¢owh aHY 0asin . bbhedbus ssignal soatact héevpassed
proceedi ng fromthe nain boarf Vi a thefcqgiact device3 pp %ﬂe ont act
r i % et%

el ements of £Re HFHCHAC L S tRBERFPsP eptEePe §& &T8Wi t chi ng
assenbl y arr gegegtacet hievienept aal elteviseé tchiiegbuss sérgnl) saarenpedsi bl y

the cont act | SonTaGt PEreE T S OIT SEr: o Brebs oF s DuPba: PoerLoet ¢ he.
receptacl® deehdeésioned and passed to the contact elements of the
output set. Via the contact connections, the contact
elements of the output sets of the receptacle devices
are respectively connected to the contact elements of
the input sets of the respectively succeeding
15 receptacle devices. An example of a series bus system

for memory modules is the RAMBUS concept.

By contrast, the bus systems for DDRI and DDRII systems
are in each case stub bus systems. Proceeding from a
20 main line between a bus control module and an end point
with a termination (DDRI) 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



"are respectively connected to the contact elenments of the input sets of
the respectively succeeding 15 receptacle devices. An exanple of a series
. bus system for menory nodules is the RAMBUS concept. By contrasé h@e bus
systens for DDRI and DDRII systens are in each case stub bug 4 \Z@
Proceeding froma 20 main |line between bus control nodul e and an end
point wwth a termnation (DDRI) or last insertion location (DDRII), |ines
branch off to the individual insertion Ilocations. In the case of a stub

bus system in the connector according to the inven n, the contacgt 25
connect i ons @ﬁén?e§ﬁ%cF?%eF?néﬁFﬁhg@@V%ﬁ?ﬁeeﬁ:‘%eStB% % oTeT N c Ot act

el ements of ghel @asheatirurad i tynnekitledpred etnbl wiafnal Olflrtehze oﬁcehbacl e
devices. In this _cas t he contact devices are provided at the contact
el ements of BEiPeR 8?r§ne receptacl e device and are 30 electrically
conductively connected to said contact elenents. The contact device and

t he contqft E%gninéﬁg%%%ughgg u%yalhy ggfdyﬁ dcgﬁﬁﬁgggg 8&88?d1£ﬁr |nstance

by st anpi™ng. ST E T eaf i 76 connector
case, the conhacunyﬁnuxnnonshamawm@p¢hedmmu¢aarﬁﬁeB?Sglgnﬁﬁvfzwoe 7

nmeans of theg gﬁgﬁgcgégggdggietégbﬁégb RS ggﬂgg@gﬁelgﬂghggnggcgg&sls

connected to l'1Tnes on t mal n board In a preferred
enbodi ment oPnehe r@ﬂﬁi@‘@t%’-re ac8evdcsg tdret héhleﬁlverﬂ‘?%ﬁ*ﬁmtq’%l]é()nt gad

devices are @sgkgpredal0yacorididits vaGeN GehecEaYi €6. thbereapbaetvelignent s

of this one receptacle device are fhen necha C and
1 corregpondgng contact devices, A f%rﬁ,a unit.

If required, for instance for DDRI systems, the
termination of the stub bus system is also embodied in
the connector. In this case, a termination is in each
15 case conductively connected to that end of the contact
connections which is opposite to the feeding contact

device.

In a particularly preferred embodiment of the connector
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 1last receptacle device are provided with the
respectively corresponding <contact devices. As a
25 result, the stub bus system 1s 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



"electrically conductively connected to the respectively 10 corresponding
contact devices, and forma unit. If required, for instance for DER
. systens, the termnation of the stub bus systemis also embodite 0¥ 2008 he
connector. In this case, atermnation is in each 15 case conductively
connected to that end of the contact co8inections which is opposite'to the
feeding contact device. In a particularly preferred enbodi nent of the
connector 20 according to the invention, both a first and a | ast

receptacl e device are assigned contact deV|ces to the substrate and the
cont act eIeﬁ%nﬁbeOFQ4ﬁ?¢¢r§9n§ﬁ8t69nstm?qﬂﬁﬁanE@pF&ﬁ<3Qﬁﬁ?ce BFe

pr OV: ?edt \r/]w &ﬂ?t gsrstaeap%tq_bm\éeﬂty 2GR 1i@S Pt nﬁaggnfaemweuseeﬁtl&sl@ 25
resu e stub bus syste trate nlnatlon
is then to Beth rG@Pdéﬁy ﬁgtgub 5&efe?§ PR gﬁﬂg
?ccordlng t@nahe hém&@tloﬁdéﬂlﬂbwléiEﬁfﬁniMS sys@p@gathencontamESdevices
orma star oint at an end or ented to C e t he
contact con‘?‘u‘é‘g‘?‘?gﬁgeﬂlﬁﬂ?’t h’ée%%jh'f adflel & nttsh%f ret(z%g) reccl:épt ggpsééaew ces
al so bei ng tefntotedi tostidie pormt pod3mt2. 4ANOH 2006se@grice hehégheact
connections_be e ar._p d; 0 | ement are in each
c OEMB?Qt%PyC§§]Fﬁ ?ﬁﬁﬁlzéa dﬁ'EyEUéd%

case forned &ss€én ra . e sane ngt then | eads of identical
| ength, and hence identical signal propagatlon ti mes, 5 advantageously

result for all the &ecpplaclmrdeMine®s, the connector according to

10 the invention for star bus systems has two receptacle
devices. In this case, the longitudinal axis of the
contact elements and/or the contact connections between
the star point and the contact elements are inclined by
45 to 75 degrees with respect to one another and with

15 respect to the longitudinal axis of the contact device,
in order to reduce signal reflections at the star

point.

Preferably, the contact connections form an angle of
20 essentially 60 degrees at the star point for two

receptacle devices formed in the connector.

In a further preferred embodiment, the connector
according to the invention  has guides for the
25 mechanical stabilization of 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



"connected to the star point. As a consequence, higher clock rates can be
realized in such systens. In a preferred enbodi nent, the connector

. according to 10 the invention for star bus systems has two?2iek@pt280fl e
devices. In this case, the longitudinal axis of the contact elenents

and/ or the contact connections betweén the star point and the contact
elenents are inclined by 45 to 75 degreés with respect to one another and
with 15 respect to the longitudinal axis of the contact device, in order
to reduce signal reflections at the star point. Preferably, the contact
connecti ons far mrpedante Yhat 20seindapeadiente®idegreednat ¢HeESEER poi nt

for two rec E RSB fz%rs!rﬁgctg nihheﬁﬁéf‘r@\%rﬂ'{- Jf" anf UirE;'S@darPcE@fe”ed
es

enbodi ment, the connector - according to the inventjon has gui for the
25 nmechani calmat@bing A% i Gt o3tani PehnhgohsdefbRF eBURhSYRLEMe arranged on
expansi on nodul es. These guides are enbodied for instance in slot formin
body or conprise a series of bulges on the insu]atkgg body

S.

the i i
whi Ch,ns;g Ie(r;l‘gnrédﬁ%%obﬁave%mni EBR 133907 o 1786 | bk MY HRRA The
termnations to&e ppevhgre frygersdar abus syshesionr @cddant aganirsd )y
arranged in or at the insulatin body in each case in.feeds. to the star
poi nt, resul th*hg efrh n GEShar %’?%‘?ﬁ ard%y elfC?%r(‘:ttJr%fr HRSIRToR O?Pt he 9-
ternminations.sA sy@et At cahel Mpeslace, that diyrtad sayrdughtiOvo2ede ® an
| mpedance thal. ) | pACRRRIaRal o mind glresh Lene. AlkaniagRe
10 the other two signal lines with, in that case, an
impedance of 25 ohms is effective in each case, which.
constitutes a mismatch and leads to reflections. A
matching of the impedances at the T point is only ever
possible in one direction of the signal transmission.
15 '
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



"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 identical inpedance of e.qg. Rﬁgh At
the T point, for signals brought to the T point on one S|gﬁ%ﬁ O aﬁﬁa
parallel circuit formed by 10 the other two signal lines with, in that
case, an inpedance of 25 ohns is effecti@e in each case, mhlch
constitutes a m smatch and | eads to reflectlons A matching of the

i npedances at the poi.n s onl

T. ever 0sSSj b in one directi f the
si gnal transﬁ?§5|?%9 %?Ihb?ﬁe %%§Ee%? E?B}O%ﬁg sy?teﬁ?rg ?gg?§?¥nce of
one third Oédﬁaﬁtégé@usnmmknmnhjﬁgpbefeﬂablgonneutdedaatonﬁlmg tbe star

t t f h 60, oh d
bF 60 ohms. | ChR | vy CSB5° 8T ebePULCFncbontohENS. of ot hedl PacETERa b Ta
signal transatstieh atriéretataonpomflt .tHEnhe riegppdacde ofdevé@eshnsthéways
resul ts firom é@%:f?ggié' 80,9k N nrgééﬁtéggs %‘Zn%% ﬂgﬂaé NPext to

si gnal - feedln ne and a "resistance of nms resul ti for 1ts part,
fromthe 25 paeahh@khﬂnwnﬂm édﬁpﬁﬂ@ﬁmgQ#ﬁhlﬁﬁ@@ﬁﬁéééeof%Wk?meaSout90|ng

signal lines,.sgid Q;dl%%danéﬁétéﬁﬁi??mén%&lﬂ‘c Qﬁpnaméﬁaae§easofsﬁﬂe§sstance
of 20 ohns anﬁ the |ine edance of 60

ohns, that is to sa to%ﬁther
ohns. As a feding éﬁvﬂﬁ€ﬁmr%Qﬁ%%ﬁQW%Beﬁ%h@éﬁg Fﬁf%dgﬁfgl FHg, the
star bus systgmugnabbesibhgheehdaiam.transfer rates. In thls case, the

ternlnagkpns are preferably formed wusing thin-filmtechnology. 35
A further ©preferred fashioning of the connector
according to the invention results from the.formation
of the contact devices 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 1is 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
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advant ageous fashioning of the connector according to

results by

devices, the 5 receptacl e devices in each case being arranged next to

.10 For all the bus systens mentioned, a particularly

virtue of an essentially parallel orientation of

the i nvention

pt acl e
one

another. In addition, each receptacle device has, as required, customary
enent ati ons such as coding quices, addi ti onal guiding and

fixing elenents or an ejection nechanism 10 A further preferred
of the connector according to the invention results fromthe
of the conémbdddmencesfasisnl tevebalibs ffor surfexreesnbusting,

thereby m nim zing paéfggé%ﬁég£pgg%ﬁngggkggfn§,contact devi ces and

expert i npl

f ashi oni ng
formation

significantly sinplif

i nvention i

| denti cal rf{.gﬁﬁg& Sé’ﬂgx%sab%i”aggra?n%né{ﬁf@ £k sButdeld VoL o £SReRdiang

conponent s.
t hr ough 5an

arrangement with convER®i &R¥

rou

es on the main board. The

s explained in nore detail belowwith reference to figures,

firgures: figure shows a diagrammati ¢ cross section
ar r angeneRPNMLERCH coRRESESETECcore? ng EBSt helNYSRERGBAt i on

according to a first gxesphany embodi PROEQOleddipldpierdtipaimena 6EUD bus
system figure 2 shows a dlagrannatlc Cross se;}ion t hrough an 30

nESAReEPBr & FGAT

shows a diagranmatic cross section through an

10

“15

20

25

30

35

figure 5 shows a perspective illustration of an

arrangement comprising two contact elements

and a contact connection provided between the

contact elements according to the first
exemplary embodiment of the connector

according to the invention, and

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

invention.

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
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
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
system. The connectors 1 respectively have a receptacle

device 5, at whose inner areas 9 contact elements 7 are

U fY S system figure 3



“arrangenent . with a connector according to the 35 invention, according to a
second exenplary 2 4 NOV 2006 11 enbodi nent of the invention for a series
. bus system (up/down approach), figure 4 shows a di agrammtic cross ction
through a 5 connector according to the invention, accordingzﬁc”Q¥ ﬂﬁ rd
exenpl ary enbodi rent of the invention for a star bus system figure 5
shows a perspective illustration of an 1320 arrangenent conprising two
contact elenments and a contact connection provided between the contact

el ements according to the first exenplary enbodi nent of the connector
accordi ng t proive dederltioncoanadciseflieqers$ hans acuiagrafnani cach

I Tustration o aocont a6 BLBLAGGALI Bk cthesdidd exemphaey gnbodiment
of the connector according to the Tnvention. 20 Figures 1 to 4 relate to
PC systens Wieooedrds FemoRgt BaNsSbércoHi} YupsamBye t hENBr S¥PsiTorET-
insertion hacpfi ORgAAB-RHRI N poargd-as skghsphed NeFMY NMedul@smindlovever,

a multiplicity of other designs of the 25 connector _according to th

i nventi on aBSsePAlGES td DR 1Nser SBATART |18%F3H Phe M t PPFn SBLEERRthce with

g?_e con\égnt :sf&%ac:e,?q@?@ﬁﬂ@ﬂt a idhustl ahgd disehibdyr € 2is aabuangedt rial nodul e
, a ura i i
Pone ot the %&Q&%%égfelaé$¥%égSg,t%kg'E%ﬂéggilér%g% 6

are opposite the contact elements 7.

10 Each of the units formed from in each case one of the
contact devices 8 and one of 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 length 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 1lines of the stub bus system are thus
35 integrated into the connector 1 in the form of the

contact connections 10. The 1length of the stubs and



"arranged on.a main board as substrate 3. The bus control nodule 31, the
connectors 1 and also the termnations 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 Mh88% d¥her
areas 9 contact elenents 7 are 2 4 NOV 2006 12 provided. The contact
elgnents 7 are connected in each case tijg a correspondi ng contact device 8,
which are formed as contact pins in this exanple. The two right- hand
connectors 1 are equipped with switching 5 assenblies 2 having contact
areas 6. |nthhe eths ppédecst atfe, reflentcona swi teedweedssdhsl ylengt
arranged 'noforE%,[g(H fgﬁaéﬁe%g%% d \Heﬁes?.vf’ccﬁﬁ?gpgggé%l@égaQ Gnare
opposite the con Act enents 7. 8 ach of the units formed fromin each
case one of thwe tbat TRy PESrRIATE Bnetdiet el EHRT FRESR| SRFNEETY

constitutes g coRdlGLl VRSt URIRMAINME MR derd et 2 haardusl isdiers for med
by the signal lines 32, which stub_ has parasitic properties in .each case
pr opor t i DnaF eGyCEs -t heTRdt aPTPRAGER1GY t HRE st 96ESFRVAI s TREPEH- Ot he
;epghh oI glmét?)telé]l?l C@{@F(E@ﬂﬁ_@éctiby wi’al)anaf te syubopagati 8n itsi medwadk| ay of

ected_interference nal relative to a unde] f sj.gnal . 20
By contrast P¥t hB1F GHEt icb%aﬂ"% cbRparad & ea%g@%en%gycﬁgfﬁégr Laqoel?i'lt% figure
1 with a cornegfiotedl beceednngthe sulsstiraent Bonahds chat asicerdramet i ons 10
provided in . the ei&njsuéati ncgnbo_d%?df of e cerneckor 1psald GUMAGHSs

ectin '

connect i ons %ot ‘respéectively correspondi ng 25 contact elenents 7 of
t he reckdt adigrddiiaes 151 ,m&e Sgace for electrical lines below the

connector 1, thereby facilitating the arrangement of

lines on the substrate 3.

In figure 3, the bus control module 31 and the
15 switching assemblies 2 are connected via a series bus
system (up/down approach). The contact conn_ections 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 in 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



"and 54 to oneé another. Both the contact elenents 7 of a first 51 and of a
| ast 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 NGs20064
receptacle device forma unit together wth the contact devices 8. The
signal lines of the stub bus systemarel#thus 35 integrated into the
connector 1 in the formof the contact connections 10. The length of the
stubs and 2 4 NOV 206 13 thus the effect of reflections js reduced. The
length of s$%ynal EPat hstBet meEﬁrFﬁép%%tlE’ﬁ’i ng SREEH | esSEHHFS t hud t he
si gnal propagaratadédes T f f eeenaes betfyeen eadte | adhvadual piwi t chd ng
assenblies 2 are |likew se 5 redgced. lThe %%joba i.lity of delfte.cetsi ve,
connecti ons T e Pi%e cOHMBEEOFCT and™ @L‘f‘%ﬁﬁnr atF PEETucEFL by
virtue of theefPekticesh nunbert of SEtderrey podependeedqui réd detsweamal he
substrate 3 and the receptacle Vi he su a , '

remai ns %O s?’gﬂ?ﬁlc%%t ;E} n%r%ggﬁgge af(igef éFSC Irllg:c:'jlj]él ?%%fsl tt?%]s%vi/ .tﬂgig
connect or 1,médwes ebhatacifiant aalhgthke kus angenehs, ofidantmealorsigral
substrate 3 ol0Ji QUi én Seinddle BuenfoBhRO! O &l 8BHLEBE ddusuét ching

assenbl i es ¥ nected via a series bus  system (up/down approach). The
contact conmeesibhs HTF |SFWEERIMRASATHINRELISBNI ¥ t HBTeRFEdctI| it s 7,

in each casg.0pg: £OI¢ aclaR)ii@mnt gibei ngp assignaddy aenabBUipgt set 72 of
contact elenents 7 of a rec%)t acl e 20 device %1, 52,..53, 54 argcdiér@el ot her

cont act 18] enEpEreased cloc rate compare with conven a
connectors.
Moreover, the insulating body 4 has stabilization

devices 15 for the mechanical 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



"bei ng assigned to an input set 71 of a succeeding receptacle device 52,
53, 54, 55. The series bus system requires a termnation nodule 21 in the
. respectively I|ast equipped receptacle device 54. 25 A connect or aéﬁgrding

to the invention for a star bus systemis illustrated in crosN0Y on in
figure 4a and in plan viewin figure 4Q- In this case, an insulating body
4 has contact devices 8 at a surface facing the 30 substrate 3. The
receptacl e devices 51, 52 are of sIot- | i ke design and inclined by about 60

degrees iU, 1SSpSEl L0 oBgUaLhen ANt e8REEk L8 Suilgcpy of - Lhe

mai n board. %A SEo correspon tact elenents 7, and
a cont act cmﬂnﬁﬁtlanllothnseachs@S dase @nlﬁnaedonpagaléeﬁ 130 Anthelenti ca
connection @Qg{ fet aly n 08 3.¢pBhastLigY Ay 702 4 NOV
2006 14 on%ﬁﬁ WO cd??g@% |n§ g%%t%%%g%?enege B advantaggously
results forhaﬂﬁﬁnxwﬁatmlpaﬁlQBS ¢%ﬁémeﬁﬁ§ﬁét0§§Mmﬁ?¢CEFOHP Rua®? on
properties and sgeft ét'aqkaPiﬁf Wials gl ndependentcl asknalo

di rection of signal are present .in each case. This neans that, for al

t he bus S|g@%bﬁtﬁﬁkﬁlemﬂssf@ﬁ@Fd BF 0 faGRTTH % iSVPS SASH arld ¥ HDus

control mdy&mirfildnd Oéréwrte%mlrz@caslsem@gl efidkafiamngerbdimdheyy .
receptacl e devices 51, t here Q%Fenablln 0 increased cl.ock rate

conpared wi tH cBRG e &Iarycoﬁ’ﬁ bRE® l\;bage?ﬁe ° |°}%uﬁatcﬁﬁc%lb%y 4 has
stamI|zat|mbaﬂ@vupes)15ﬂhﬁntbhen&mmmmmzﬁ1smabakbnﬁqnma$fas SMD

10 (surface mounted devices) or as buried resistors.



"15 switching assenblies 2 arranged on expansi on nodul es. Further cutouts 16
on a nounting area facing the substrate 3 enable the arrangenent of

. termnations 11 on the substrate 3 in the region bel ow the connector 1.

20 Figure 5 illustrates two pairs of contact elenents 7, 7' RdsNe¢tfe|y
connected by neans of a contact connectjgon 10. In this case, the contact
elenments 7, 7' respectively assigned to a common receptacle device 5 25
are opposite one another in an offset nmanner at the receptacle devices 5.
Figure 6a il}justratesedceentackyRbalt3 for a star bus systemwth its
functional sections of contact device 30 8, contact elenments 7 with
contact regions 70, contact connection 10 and star point 12 in a first
enbodi nent. 1In this casfnethercontact pin 13 can be produced in one piece
by customary ans, for _instance stanpigg. 35 A second enbodi ment of the
contact pin 18 is shown®PReCH GGPES652h this case, the star point 12 is
formed as 24NOV20M 15Tammaunsthbary substrate 14. The auxiliary substrate
14, which ithhis casstg§ gg%ﬁ@ted parallel to the substrate 3, may al so
be arranged pérpendi culart e latter. Termnations (star resistors) are
provi ded on 53or in thEoatRrki RAR substrate 14. If the auxiliary substrate
14 is formed;gs a ceragh§i§gg§?rghgstgggg the termnations are realized
usi ng thick-%iln1techno|o y. [If the auxiliary substrate 14 is fornmed as a
circuit boat8 (PCB), FheRlthéateérm A&ViiGi®s are formed as SMD 10 (surface
nount ed devi ¢gs) or aschebihed resistors.

2 Switching assembly

21 Termination switching group
3 Substrate

31 Bus control module

32, 32' Signal line

4 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

Inner area



-2 4 NOV 2006° 16 List of reference symbols 1 Connector
connection 11 Term nation 12 Star point 13 Contact pi
. Substrate 15 Stabilization device 16 Cutout 2 Switchi
Term nation switching group 3 Substrate 31 Bus control

10 Cont act
n 14 Auxiliary
ng assenbly 21
nmodup & NB2 20082

Signal line 4 Insulating body 5 Individdal receptacle device 51 First
receptacl e device 52, 53 Receptacl e device 54 Last receptacle device

Contact aregjms 7 Contact element 70 Contact region
Qut put set 8 Contact device 9 Inner area 2 4 NOV 2006

71 I nput set 72
17 dains

1. A connector for the fixing and contact-making of switching assemblies

having contact areas and mutually compatible interfaces on a substrates,

5 comprising

- an insulating body,

- a plurality of receptacle devices formed in the insulating body and

serving for the arrangement of switching assemblies,

- contact elements arranged at inner areas of the receptacle devices and

10 opposite the respectively corresponding contact areas on the switching

assemblies,

- contact devices for the electrical contact-making of signal lines arranged

on or in the substrate, and

- contact connections formed in or at the insulating body and electrically

15 conductively connecting respectively corresponding contact elements of

at least two receptacle devices to one another,

characterized in that

- the contact devices are provided at the contact elements of precisely one

receptacle device,

20 - at least one termination conductively connected to one of the contact

connections is arranged in or at the insulating body, and so

the signal lines can be at least partly terminated by means of the connector.

2. The connector as claimed in claim 1,

characterized in that

6



-1. A connector for the fixing and contact-naking of switching assenblies
havi ng contact areas and nutually conpatible interfaces on a substrates, 5
_conprising - an insulating body, - a plurality of receptacle devj uJorned

in the insulating body and serving for the arrangenent of smﬂgch&zé 6
assenblies, - contact elenents arrangedsat i nner areas of the receptacle
devices and 0 opposite the respectively correspondi ng contact areas on

the swtc B%on??c?%,@ﬂhb?ﬁcrns‘ TR SpxigResnd eraF\?@d phrsiel teHe

cont act-maki ng of signa I nes arranged “on or in The substrate, and -
contact co Cti&QEefsﬂpgﬁgtei n or at the insulating body and electrically
i s conduct eqc)? connecting respectively correspondi ng contact el enents of

at least t receptacl e devices tq.one anot her haragterized in that - the
contact de icegﬂégﬁoﬁ?%qpﬁéﬁc 'mﬁﬁé" @H?%ﬁﬁg@'%iﬁpga%f preci sely one
receptacle device, 20 - at |east one term nation conductively connected to
one of thechasaetecized ddbHiActions is arranged in or at the insul ating body,
and so the signal lines can be at |east partly term nated by neans of the
connectsor .- 2. thieecandactedementsofcd edaepthdle deviserare respeotivetycassigned 0 t hat 2
4 NOV 2006 18 the contact connections are fornmed strai ght and arranged

paral | el to thean #iputaetobsighbefeedigf caitact deméhts cotor@cbotpusecofai med in
either of clains 1 and 2, <characterized in that 5 - the contact el enents

of a receptacl esigﬁgj_&ﬂpaﬁ@,grmg&té|é{,ﬁ[emsqssi gned to an input set of
signal -feedi ng contact eleffents or to an output set of signal-outputting
contact el EMeNt e contact devices are provided at the respectively corresponding
contact elements of the input set of a first receptacle device and are
10 electrically connected to said contact elements,

- the contact connections are respectively arranged between the
corresponding contact elements of the output set of one of the receptacle
devices and of the input set of a respectively succeeding receptacle
device, and so

15 the switching assemblies can be electrically connected in series.

4. The connector as claimed in either of claims 1 or 2,

characterized in that

- the contact connections are formed between the respectively
corresponding contact elements of at least a plurality of receptacle

20 devices,

- the contact devices are provided at the contact elements of at least one

receptacle device, and so

the switching assemblies can be electrically connected in parallel.

5. The connector as claimed in claim 4,



- the contact devices are provided at the respectively correspondi ng
contact elenents of the input set of a first receptacle device and are

. electrically connected to said contact elenents, - the contact,¢o 2ﬁhons
are respectively arranged between the corresponding cont act e?gn@ﬂf

the output set of one of the receptacl el9 devices and of the input set of a
respectively succeeding receptacle device, and so 1s the switching
assenbl|eqj%ﬁgdgﬁ2§agpﬂﬁﬂcalIy connected in series. 4. The connector as
claimed in either of clains 1 or 2, <characterized in that - the contact

Connect | O Ahidd YR iLeBeiGEEL e ,ﬁérpaeﬁéaoggﬂ the SHASGRLNLAARTRL!

el enent s "'east a plura rece evi ces, - the contact
d d d at th tact St t I
dovi e, arfnL ¥ It eaPtnthPR ASAER MCEBAR e oo os RtpiPa e giiact ed i n

parallel. 5. The connector as clainmed in claim4, 2 4 NOV 2006 19
characten%‘&ffaﬁﬁthat the contact devices are respectlvely arranged at the
contact elenments of the first and of a | ast receptacle device and the

si gnal 1in@s cahhé¢eoneectonaseiimeddn claipst.,rate. 5 6. The connector as
claimed in claiml1, characterized in that the contact devices respectively
have a st achgracterizaddh thet cont act connections to the correspondi ng contact
el enents are respectively led to the star point. 7. The connector as

cl ai ned i nhel @t devidescréapastiviily Bave bistamadint Avd tHRN&dtaef cdriteciens act
connections between the star point and the correspondi ng contact el enents

of the ass{;GREdJRSPBhANgTHRYLEEMbRts are respectively led to the star point.

7. The connector as claimed in claim 6,

10  characterized in that
the length of the contact connections between the star point and the
corresponding contact elements of the assigned receptacle devices is
essentially identical.
8. The connector as claimed in one of claims 6 to 7,

15 characterized in that
the contact elements and/or the contact connections, between the star point
and the contact elements are offset essentially between 45 and 75 degrees with
respect to one another and with respect to the orientation of the contact
devices.

20 9. The connector as claimed in one of claims 6 to 8,
characterized in that
terminations (are arranged in the insulating body in each case between the star
point and the contact device and the star point and the contact connections.

10. The connector as claimed in one of claims 6 to 9,



-essentially, identical. 8. The connector as clained in one of clains 6 to 7,
15 characterized in that the contact el enents and/or the contact

_ connections, between the star point and the contact elenments are o et
essentially between 45 and 75 degrees with respect to one andbt RV W th
respect to the orientation of the contawt devices. 20 9. The connector as
claimed in one of clains 6 to 8 characterized in that termnations (are
arranged idhd:h&etinsdliid4t9 body in each case between the star point and
the contact device and the star point and the contact connections. 10. The

t NOV 2006 20
char act or i BedetrinARGe® BreRFuftd 7l B tubetdied ising thin i1 m
t echnol ogy 1 The co nect o cl ai mad)g ’n one o{ clains 1 to 10,
characteri 7bd i "¢ RAPNEC Ph@sPL?d@ﬁfjé'alo@e a8 Li%e1%r r anged next to one

another and oriented in a parallel manner. 12. The connector as clained in
one of cl a¢hafagterigedin thatharacteri zed in that the contact devices are
formed as solder balls for surface nmounting. 1o 13. The connector as

cl ai ned i ntherreceptacleadenices are dzangechaexidpanezanbther andorientedris@ept acl e
devices are arranged next to one another and oriented in a parallel manner
in a pl anepmn@llﬁnghné.o a nounting surface of the substrate. 14. A connector
for the fixing and contact-nmaki ng of switching assenblies 1s having

contact areas afige %ﬁH@étha§%§§?ﬁabUhh%nle'BfQﬂlaflﬁw%eﬁtd)'M a substrate,
conprising - an insulating body
characterized in that
the contact devices are formed as solder balls for surface mounting.
10 13.  The connector as claimed in one of claims 1 to 12,
characterized in that
the receptacle devices are arranged next to one another and oriented in a
parallel manner in a plane parallel to a mounting surface of the substrate.
14. A connector for the fixing and contact-making of switching assemblies
15 having contact areas and mutually compatible interfaces on a substrate,
comprising
- an insulating body,
- a plurality of receptacle devices formed in the insulating body and
serving for the arrangement of switching assemblies,
20 - contact elements arranged at inner areas of the receptacle devices and
opposite the respectively corresponding contact areas on the switching
assemblies, and

- contact devices for the electrical contact-making of signal lines arranged

on or in the substrate, and



- a plurality of receptacle devices formed in the insulating body and
serving for the arrangenent of swi tching assenblies, 20 - contact el enents
. arranged at inner areas of the receptacle devices and opposit Me
respectively correspondi ng contact areas on the sw tching asgz ggqs and
- contact devices for the electrical cantact-making of signal |ines
arranged on or in the substrate, and 2 4 NOV 2006 21 contact connections
formed in or atcddiget ieRtibRe fdiathy RNt a‘?'tl‘i‘é?rfs'u%inb%o%‘f’d’éféc‘t’rﬂiaw
connecting respectively correspondi ng contact el eneénts ‘of at |east two
receptacl e devi ] I i : Leal ley
connected in pﬁoﬁﬁ%‘ﬁ(@@%&h@ggﬁ@q ﬂé}}%’&g!/%lﬁgp Ea%t@ é?ﬁ@ggq“%ﬁtﬁg&rﬁhg@c&gnt act

devi tively h t int and . tact, L toth
Cor rospondi ng. cBIPER VR GRS ABYRSS SR PR T BaEEan BEG T

electrically connected in parallel to one another,
5  characterized in that
the contact devices respectively have a star point and the contact connections

to the corresponding contact elements are respectively led to the star point.



