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- 1 Description Hub nodule for connecting one or

nore nmenory chips 5 The invention rel ates tlm m

modul e for connecting one or nore nmenory ¢ mm m "mmmm
use in a nmenory nodule. Menory chips are fre

used in personal conputers f‘O to store data \Nhl c'h are

to be processed in the personal conputer.
rpose, the nmenory chips are conbined to “ W’ﬂ‘m m“l
nB@EFE%PFHOBrder to satisfy the requ reman

hi gh storage capacity. In order to use the st o?%‘ﬁ’e

c cit ?f 8 EI urality,of nenory 15 nodul es,

pﬁ‘g@i ‘g?%‘ﬁ s-asuafiye HEgo‘Pnﬁnoﬁd‘a?€§smﬁ‘ﬁﬂrydﬁbapﬁus

to which the nenory nodul es are connected, that |s to

S e e dul es. i cte

cig%%t)%%g’ 3lrtelsotsill andf%a amél?s aOttm§c ?fgutel g?ﬁe cc?prrtF’eCtlng
apdc i PpurCrapreneryicesipg for uaeresp@nmiemgrynmuﬂaléo

for the address and data bus on the nenory nodul es and

on account ,of the signals being reflected at branches,
tNEMYRY | AAPSI G fHRARSREL Bt Vs c hnaderssnadateormut ers

usefutoﬂataaeanwhechram&ntbt@@ b%ddé@éﬁﬁ:J?QﬁMﬁ%%rsonal

doubl e data ate é techn :

parrfl}?%u?]ar FRe fF dﬁen P§§°§F whit H‘OFFé(ve dynse are
t camsimed e’ciovfarmhmeadrdyemsdamdsdahaol&d&rmty: bﬁt\&@ﬁy the
j : h f r [ or f. yture DDR_|

ﬁ%hﬁémﬁﬁt% gér%f%% ?’E g?‘éace cqﬁlnét ‘ogy? ﬁbrfietro to
3059 peihit e & g‘:ﬁéf%m@;am@d@%sﬁm ag rleonhbny adolf esemory
afsldu Tad A @&%v1@ﬁ%an§§|QE%a@h&eHﬁﬁkéVSfaQH{eﬁag?Egg and
dat a b%s concept . i nvol ves providing. a so-cal

ré%ﬁﬁe Bt weleh ghlch the memory modules are connected,
that is to say each of the memory modules is connected
to the common address and data bus. On account of the
line and input capacitances of the corresponding inputs
for the address and data bus on the memory modules and
on account of the signals being reflected at branches,
the maximum clock frequency at which address data and

useful data can be transmitted is limited.

When wusing double data rate (DDR) technology, in
particular, the frequencies at which data have to be
transmitted via the address and data bus may be very
high. It is therefore appropriate, for future DDR III
or other high-performance interface technology, not to
operate the memory modules using a common address and
data bus.

One possible alternative address and data bus concept
involves providiné a so-called hub module between a
memory controller in the personal computer and the
memory chips, said module being using to drive one or
more memory chips. The hub module is connected to the
memory controller that controls the storage and

retrieval of data. The hub module has an input for the
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35 nenory controller in the personal conputer and the
menory chips, said nodule being using to drive one or
nore nenory chips. The hub nodule is connected to the
menory controller that controls the storage and

retrieval of data. The hub nodul e has an input for the

- 2 address and data bus i-nzorder to receive address
data and useful data and possibly to transmt useful
datddress the mmnnybuanﬁnownderTm@ habemodMaﬂdﬂéﬁs data

Qﬁd?ﬂgﬁ?ﬂ&pgg%ﬁvbﬁd o%@ﬁb& ESS an us%ﬂ%ﬁk ata to

are or the a
dehe ﬁ%@moﬁé e eet 0 dhe npub omOduﬂarthéso has an

d@%@ﬁﬁﬁea”¢f&bxﬂﬂggyl%hé‘3éﬂ@f%%s”egﬂay ggéﬁﬁlargaﬁg are

turn conne ted The hub nodul e _has an address decod

URREPULA Che POtPMLeifRSS thR aPpreed andr sefadd datm anay
maaneontheperdent o OAnt hith@ddr 88s a ef iPEie BddHGHEES@RE hub

hables”OBBEEhES JIFTRLY ERLES SEo00R! L e SRl

forwarded to the next hub nodule. In a corresponding

er h ful a.lb re ped .t he .
ggﬁg gﬁggasgﬂgg¥%e€g$%rmé}dé@aggﬁgmwdéggéé?o %é%ﬁ’ which
cbRfetYed RBRoRPPeRrPsaddyegecondy 6 rhagnmsiudidrandent

t 66 NRBLOBAAIEIDS Ve Chhes aG@HRQkeRe JHOAYECH U té&&ﬂected
def ect s. §$fects whi ch_occur 20 are repalred at the

HFBCT BV 4RF a Ofl uPBPLEGS0ftRe efPP G PACKSRES eFO the
regaresst eptand B@Sﬁﬂﬁd/ﬂﬂ1éa@a5£ e8dwakapal toSted next

r S, ma hat further ef ect
\':\ﬁll(%h%%lflggpré[\ﬁ Sus ?/rlﬁo %f(lec% T AR OCEEF |ur?‘esft g data
nénbely ekEpermiiickd Havehreedatephiisedren eiher2¥orwarded
NBANGYE1 £ £ Oh @56\99&%8%@5%&%&9@ ér‘ﬁ?é Lon after a

relatively long tine in operation e defects may
result in the conputer systemno | onger operating in a

On account of the production technology, memory chips
cannot be produced without defects. Defects which occur
are repaired at the chip level in a plurality of steps
both in a wafer repair step and possibly in a back-end
repair step. Nevertheless, it may happen that further
defects which were previously not detected can occur in
the memory chips which have been repaired in this
manner (for example memory cell degradation after a
relatively long time in operation). These defects may
result in the computer system no longer operating in a
stable manner or in the possibility of defects

occurring when executing software.

It is an object of the present invention to provide a
hub module, which makes it possible for a computer
system to be operated despite the occurrence of defects

in the memory chips used.

This object is achieved by means of the hub module as

claimed in claim 1.



10

15

20

25

30

35

stabl e manner or in the possibility of defects

occurring when executing software. 30 It is an object

of the present invention to provide a hub nodul e,

whi ch nakes it possible for a conputer systemto be
operated despite the occurrence of defects in the
menory chips used. 35 This -object is achi eved by neans

of the hub nodule as clainmed in claim1l. Further
abBvabhageaddyarsfageenent seDinéhent 8Tt | e ai@vention are

S L Bt d .. The invention
QééFggggg ﬁbgﬁ%dﬁgégggghgoﬁggé |hg one 5 or nore
menory chi ps each having at | east one nenory area. The

hthe Mpdytachas %&dﬁﬁ&é?%a'ﬂ@ﬂtmgaﬁle gggeggﬁﬂééélﬁa]one

address bus in oOrder to recelve an

nBhofMPrEr T He CRdBFe R aRavhag a?r‘i Bl les SnGUtTTRNOTY

faresonnatiei omil® ambguléer haddr ess bH§drdQsAn j3gRRessror
' ' dress a nenory

d d t )
SERREEe St 5 BB A oBhnory CeRipE i RgeaRve an
adddessst lodt & s mepplnyedateat he dosr essrespet zﬂﬁdthas an
agﬁéyeégeoégghtego§d@5%§§ckgo§h% addreess QY Dy, o igl
fa % e

address deco unit has are ncy unit in or
t ¥ aBEFES8S adpERdRTaR L iSr pPravédednsneadt dsir the address

agdrnesand, MaFeRY &f ednd) bhe &veen'&:o%e%t@%lf eﬁémgfgn%hdlps

detected in rrermre‘/l%ar ea o he one or nore conn

f
nenbry eRi T5F A %Enaﬁn@Pmele%Ptﬁhg pae¥ieged input
tbe habappdyd etheaQaqm]d:le’lg A@dtdes | f¥efheoRddre¥defudfut .

L ded i n redundant
fas%?%% gns eaﬁ ?ggegPég FSFSﬁgﬁgﬁbn BEYWHE By 10 order

died ecrddnsas s.a Thisslumgdeet | themory area instead of the
addressed memory area in the event of a defect being
detected in a memory area of the one or more connected

memory chips.

A redundancy unit is thus provided in the hub module
according to the invention in order to address a memory
area that is provided in redundant fashion instead of a
regular memory area when a defect occurs. This makes it
possible, after the memory chips have been produced
completely, have been tested and have been repaired in
the wafer repair step and the back-end repair step, for
the memory chips to be operated even if a defect occurs
in the memory chips. If, for example, one or more
memory areas in the memory chips in a memory module
fail on account of defects, it is thus subsequently
possible to change the memory  module (without
manipulating the memory chip in question or the memory
controller used) in such a manner that it can still be
operated in the computer system. This is possible by
providing the hub module with a redundancy unit that
makes it possible to repair the defect.
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possible, after the nenory chips have been produced 25
conpl etely, have been tested and have been repaired in
the wafer repair step and the back-end repair step,

for the nmenory chips to be operated even if a defect
occurs in the nmenory chips. If, for exanple, one or

nore nenory areas in the nemory chips in a nenory
nodul e 30 fail on account of defects, it is thus
sBbsejatanl yaypdssi hhdet Goehange dd@raegoaychady einit to

| |l g the npr chip jn question or
(ﬁ%%ﬁg#%rfﬂﬁ%%ﬁ%ro%l useags %U&h4%¢%ﬁ gP thateitre @
céﬁfQFFHa4ﬂ¥e&¢er5h@dadﬂnd&scdﬁpqder:gnd@nnoﬁbm&ses a

p@§§p9£3t8¥ §§1E“¥H‘%fabfr%bh88 QQ %lﬁﬁgid%f%ct a?gress
re ug?anhg uni t t at nmakes it possible to repai

d¥tk B De amsdetPor adfsegadr@ssfurther
dEéddﬂdaﬂﬂlhmh@ryhaNﬁe@ dateebhdaddr ese | BRUrelsB el ddmory

LarErThueR lRlecl AdNERS e A0TEES JESRtel i heen
dehectdefotitesedBraissh amd ajhel | epphtled esgidaebd .0 To this
aglq&esé ée%@fa&h%ﬁdr%%@“%%%&w )eé)r%rﬁ%: qlsfjga%d L%OIf‘OVJ.ded

dréssed nenory area ent o
béﬂn@rﬁgéeFPaﬁﬁéﬁebébﬁe@ﬁfepﬁea@@ﬁ@@ﬁ adﬂ%ésspmnvldﬁethe

apRbieds addesasr URithystnendi aaqdelect ;agdrgss menory
may preferably be provided 10 in order to store the

defect address and to provide the address decoder
unhé wrédusaant defenbrpddiess. de rk@e!laurtﬂﬁfktic[&!gofﬂh the
a e_praovi de n the connected neno chi ps
oégﬁ?%€?%50n3W8r %hgﬁé 6F7£¥9ﬁ§%ﬁﬁﬂtm%ﬁaﬁg an
chﬁ@ith@mabonpmmseﬁ tdhd o etdlbadantompeimey aumea redundant

A%éﬁéggté¥géy aibg hyb; g%ggletggghﬁgnﬂ{h%ﬁﬁiﬁgi comprise

redun nt nmenory area. POSSI
pFRT | ér@dumaéltsurnw%rmm@ﬁ arigpaimpkpessithi ppegibde to

drovide, in a simple manner, a repair possibility for a
memory module that is provided with only one hub module
with a redundant memory area. The memory chips or the
memory controller need not be changed for this. Another
aspect of the present invention provides a memory

module having a hub module and connected memory chips.

Preferred embodiments of the invention are explained in
more detail below with reference to the accompanying
drawings, in which:

figure 1 shows a block diagram of a memory system
having memory modules with hub modules according to the
invention in accordance with a first embodiment of the
invention; and

figure 2 shows a memory system having memory modules
with hub modules according to the invention in
accordance with a second embodiment.

Figure 1 illustrates a memory system, for example for a
computer system. The memory system has a memory
controller 1, to which an address bus 2 having a number
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menory nodule that is provided with only one hub

nodul e 20 with a redundant nenory area. The nenory

chips or the nenory controller need not be changed

for this. Another aspect of the present invention
provides a nenory nodul e having a hub nodul e and
connected nenory chips. 25 -Pmef-erred enbodi nents of

the invention are explained in nore detail below wth
refefemddnassrﬁﬁnmmoﬁpanyhngctddawﬂh@snﬂmbnyﬂcwntroller

haotes cheaa & Motk AT AL IE TS URCE i of
t RBR BeMpayepriosecion - adear ¢xee® @i -t IThe faddness 11nes are

epbpdbaeRl @b the idgivents of; mandrli ake 12 S.Sho"’&sh@ memory
Elgg}%ﬁsyst m havi ng nmenory_nodul es w th hub nodul es
a

ng t &3Che?i tWSﬁuFﬁ 4ccSPdatieECchi (e or more
spenodyendiotibsers . aze Froufiecded| | UHHd akfoadyTRBBEPYs are

le f t t Th
YRRy o HBDr Sondbn e SR TR 1 Do tY R LHE TR dl ooy
bmstrhawthsalﬂhﬂxaddréssnlméuaddfeshd|mam9nx;modu1e 3
CQE”%&E%%CEQ%E nQﬁyaEQEEE% REELéé E@gﬂhh% %Edule 4,

r|V|ng menory I psS Wt .
pFBEocBHb f@Pdél%ﬁn'pl‘le hfife e?dﬁr@é%inelsf?es Qteout "that  is

C@Bflﬁébeddt ctcanal FRHE hefr aadaems/ podule Glant@lerrea@df/ess

TBHOPYCChtpd % PECOnTStTEle e THBay PR @diisas bus

pseﬁer@mnmdaﬂadmmmrynchd@sespaihpuulaflﬁ mm}dmamnmemory
MEOR Y chi ps. The address input of the nenory nodule 3

i §oconnected to an address i nput of the hub nodul e 4.

10 The hub nodul e 4 has an address output that is

ceppeahgd hagai1burihier .address. s g8 ¥l ot he AddRess ;i on

checks the addresses which are applied to the address
bus 2 and, depending on the applied address, addresses
the corresponding connected memory <chip 5 wvia a
respective memory chip interface 8 or forwards the
applied address to the further address bus 6. From the
further address bus 6, the address is then received by
the address decoder unit of the hub module of the next
memory module and, in the same manner, is either used
there to address one of the connected memory chips 5 or
is forwarded to a further address bus via the address

output.

Instead of ©providing an individual memory chip
interface 8 for each of the connected memory chips 5,
it is also possible to provide a common memory chip
interface 8 that is connected to all of the connected
memory chips 5 via a module-internal address and data
bus. Memory chip interfaces 8 which are separate from
one another have the advantage that the memory chips 5
can be addressed essentially in a parallel manner or at

a relatively high speed, while, in the case of a memory
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out put of the nenory nodule 3. The further address bus

6 is connected to an address input of a further nenory
nodul e. 15 The hub nodul e has an address decoder unit

7, which checks the addresses which are applied to

the address bus 2 and, depending on the applied

address, addresses the corsyespondi ng connected nenory
chip 5 via a 20 respective nenory chip interface 8 or

f ahigr déntbefaappl thdt adils esdedigridie fog t ber adamess the

b%%t@ gFélcgéggygf%%Ep% Qd%re%% bus 6, the address is

then'r {1ie addréss “decoder unit of the hub
nDduIe of the next nmenory nodule and, in the sane

mppRehddre s dodised 2y thede die qg[gg er§§d19f§ @f al 8 has
con ec d nenDr chips 5 or _ 1is formar ed to a furt

addr ’flhE AddrEEiSCh olf phfed| f&r Rrfprm address
pma‘ppdtngg alﬂhjalﬂdl visduab megprytehi Dntéﬁnh!ﬂl?rf@éﬁlgce an

pobBiBEl HadiR L CSABR AR Ry Sah R dReely garea
tMathlannnh&xn&ﬁﬁxesajSoothahethen@aﬁeﬂtlvﬁﬂmmmbry area
CUPScprdp ! & LokehAgh addnessy andLdald, OiFs eng,

Menory "chip 1 nterfaces are Separate from
off@carddressiesy € athdhaliafierfel harendiey nerery ahe pstéred

cam %@Fﬁg&mh SpSeRit alah?d 's%ul@ Qﬁr@dttﬁ.vé'ﬂﬁ@%rfrareas
s A b 00 Fheet e 0 e cese ol 2 e
t he iouttdradedntai riepd aean diee r@dicetivd haeadadiessrea. The
OYEREL Wty ool DR IOLE & BLSPENER 8 i remory
meEppiesg, at hathe smewosgy nadile elpzakly ampl ace adetermined
appkhed addrgssntihat addresses acdebacingg MEOL ¥ 85F8tea
in the hub module or by means of an external test
function. The defect addresses may be provided in the
defect address memory 10 with the aid of laser fuses or
electrical fuses on the hub chip or with the aid of an
external source, for example an EPROM, on the hub chip.
The memory areas of the memory chips 5 are divided into
a first regular memory area part and a second redundant
memory area part. The manner in which the memory areas
are divided is arbitrary and is essentially determined
by the address decoder unit 7 of the hub module 4.
Redundant memory areas may thus be provided in each of
the redundant memory areas 5. Alternatively, provision
may also be made for redundant memory areas for
replacing the defective memory areas of all of the
connected memory chips 5 to be provided in only one of

the connected memory chips 5.

The regular and the redundant memory areas in the sense
of this invention do not correspond to the regular
memory areas and the redundant memory areas in a memory
chip as occur during the wafer repair method and the

back-end repair method. The regular and redundant
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wi th anot her address so that the defective nenory area
is replaced with a redundant nenory area. To this end,

10 the addresses for the defective nenory areas are
stored in the redundancy unit and said defective

menory areas are each assigned a further redundant
nmenory area that 1is intended t-0 replace the defective
menory area. The defect addresses are deterni ned by

t BSMPHY tdeeademiny de clkifpsthe mesmomsnorlyipeddl erépresent

aBﬁl§r%‘#ﬂé¥dﬁﬁe§r @ﬁi£§%1£H BFa ﬁeoné% agég§t¥@ﬁ1ch

tg is inte rated I n the ul e or by neans

gt KSR testeds @it i %%undrhéOdé?eec@pga é8Bas) neyp the
beepoey dédpisn st. h@oﬂﬁfﬁ@ul&dr@ﬁﬁ f@ﬂmd/arﬂ@ Mérﬁ@ry!} h&reas

I f t
ouf U 5d 5P B0 20 ghectt Sl Lses o0 LS M,
erafpbe ahiEPRAMVeonbedr helbtedi mnd Theuménboy ber elrsee of
ObiekB8caPMORY 6l PEsBeRt ey }ﬁbd@dgongﬂ'pe dsf | 7 st

regul ar menory area part and a se undant
nmenory area part. The manner in which the nenory areas

25harer@amhmjr5u@riktit9arma Ndommpressent i delfect address
det erm neflO by the ad ess ecode unit 7 8f t he %‘é
nBalPeYa. -° Rédundant %‘?‘é%% maP t Rus9BESFFovaddeess

i memach a0 thae riesddﬁdmmtlsmrqu;vmeeh&r!s the hub module 4

I
gerl gtr?tk\é%é%nlgrﬁ&opé?s or 3)6f rep aC| n dcﬁgdge% SRR 10
néﬁor%se&r ee’ éﬁoael dsifadte a@@mm%dwhenbr yrstdify Swhich

t@fbet@kowé¥§1'éH‘”HdBﬁEE%é& hiigc COpRECLed MBI Y o 4
chi The regul ar and t he redundant nenory "areas I n

t ﬁsggeaegt Yt REE] RS o B0 Y REVLEEr FESIEY axea at
t haer egp@]aieaireradcyreamassandeféettedundwt tIHERDr yénd the

"L SBp By IO o ARIRAGE M O OB S (oo
r egawva) ahbdatedgaudpares 7the applled address with the
defect addresses stored in the defect address memory 10
and addresses the corresponding regular memory area
that is addressed in accordance with the address or the
redundant memory area in one of the connected memory
chips 5 depending on whether or not a defect has been
detected.

Figure 2 1illustrates a further embodiment of a hub
module according to the invention. In addition to the
redundancy unit 9, the hub module 20 has redundant
memory areas 21 which are integrated in the hub module
20. This makes it possible to avoid providing
additional memory chips 5 having redundant memory areas
which must be connected to the hub modules 20. Since
the failure rate of memory areas is usually very low
after the memory chips 5 have been tested, it 1is
possible to provide redundant memory areas 21 in the
hub module 20 so that it is possible to rapidly access

the redundant memory areas 21. The additional redundant
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menory areas in one of the nmenory chips 5 represent
only a | ogical organization of the nenory areas (which
have been tested and found to be operational) in the
menory chips 5. Both regular and redundant nenory
areas 5 in the sense of the invention correspond to
the menory areas (which haves been tested and found to
be free of defects) in the respective nmenory chips 5.
Themogyurda@asy AhinaP baypeornpdese im ddfeecdddnkes®sdecoder
1 ry,,1Q.or e r
oty 187 At e e A ey e d i, S e e B3
4 or is externally provided. The defect address

mmer]y amilﬂlsmaﬂed f@d@ﬁ@é@t geiff@\%rﬁdd&%%%f Whi Chnay  be
ecCl i ch |e SSes nus
?PE}%&\A@ %P 1g{’?egﬁ$ r(rﬂgﬂic r & s‘ilﬂ?:es?‘ﬁé’n and is

reguhactednmtcy darhen aémorpe nappllied3address a Smultiplexer
tig o &hi h it 9 .

pre?gra¥ﬁmnﬁaslg(%g%%grgé Erahgﬁgg ?ﬁylh ltéﬁ%a if an

c 6Rpares ttﬁ’@taplfﬁl"e@l hadreps agieth wiltd ajelf@d:mndant memory

adeegsses aphored it the dekeeksagdsess menory 10 20

and addresses the corresponding regular nenory area

that is addressed in accordance wth the address or

the redundant nenory area in one of the connected

menory chips 5 dependi ng on whether or not a defect

has been detected. 25 Figure 2 illustrates a further

enbodi nent of a hub nodul e according to the

invention. In addition to the redundancy unit 9, the

hub nodul e 20 has redundant nenory areas 21 which are

integrated in the hub nodule 30 20. This nakes it

possible to avoid providing additional nenory chips 5

havi ng redundant nenory areas which nust be connected

to the hub nodul es 20. Since
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the failure rate of menory areas is usually very | ow
after the nenory chips 5 have been tested, it is 35
possi bl e to provide redundant menory areas 21 in the
hub nmodul e 20 so that it is possible to rapidly access
t he redundant nenory areas 21. The additiona
redundant - 8 nenory areas- 2l 4may be provided in the
address decoder unit 7 or at another location in the
hub nmodul e 20. The additi onal redundant nenory areas
2bameytbe1s5pgonnected to the data bus (which is not
shown and is connected to the nenory nodule 3) via a
mul ti pl exer (not shown) in order to transnmit the

ugef ul Adaud iModarle addr efsr tdWindc iy sn& ept agede Wnkhory
c5?ggnq§nt menory area is applied to the address bus
Patent Clains 1. A hub nodule (4) for
Cﬁﬁﬁéctmmi\jﬂ(meh@Ver enre@inesss thpps ES), saminkction to

magul L dvad Ngpas @%ﬂé¥ﬁbfn95tﬂgyéf%¥"§§th prE%e HE the

address bus in order to receive an address o
nBRBPY Yar 85R0 bR dofir ddesaff hawichghaviagdr egs address

ovupwtitf ﬁbrg gbm@t:gaant @ oa af tﬂﬁ&lﬁ%é radaaeﬁg sb;k')‘ébs gg&dl 0
ving an_a Ss ge uni t n.order, to address
oREv gy e S idnint "t e 73) 105 Grgih o edgess
thaelqiznhﬂlthmeﬂtmé addoegschapat (@) tusiapplanthédress
d h d t character]
apRbted AUGEE ek 0 N AUULAGS U Ay, AL AELETIZAY, cne

in tha 5 dress
r é@ondgAcpddrres( 9P the eddsessoondaréss a redundant

neﬁa&ﬁcaéeazbasﬁgaahgﬁ the addressed nenory area in
%%ress é%%é%% unit (7) has a redundancy unit (9)
in order to address a redundant memory area instead of
the addressed memory area in the event of a defect
being detected in a memory area of the one or more
connected memory chips (5).

2. The hub module (4) as claimed in claim 1,
characterized in that the address decoder unit (7) has
a defect address input in order to receive a defect
address, the address decoder unit (7) comprising a
comparator unit in order to compare the defect address
with the applied address and to address a further
redundant memory area instead of the addressed memory
area in the event of identity being ascertained between
the defect address and the applied address.

3. The hub module (4) as claimed in claim 2,
characterized in that a defect address memory (10) is
provided in order to store the defect address and to
provide the address decoder unit (7) with said defect
address.



being detected in a nenory area of the one or nore
connected nenory chips (5). 20 2. The hub nodule (4)

as clainmed in claiml1, characterized in that the

address decoder unit (7) has a defect address input

in order to receive a defect address, the address’
decoder unit (7) conprising ao25 conparator unit in

order to conpare the defect address wth the applied
addr es§hgndhuly agdrdss & ¥ umsherlaimegundantcIesimorg or 3,
acedrbbskeddenl (he Addressed TRIMI LA Ched i Carea is

event,gf identity being ascertained between the
dBFR¢t gdd i Bs § PEnGOrRECASE MeroaddFEd®s 36)3. The hub
nodul e (4) as clained in claim2, characterized in

t hat a.defect, address ry (1Q) .is .provided in
> orgder Fggsﬁ?ﬁbe {nﬁguégf gﬁ{soaéﬁréglsajé‘ﬁditbn iWe2t 1F 3.
agtirzestewdaedr imitthgt7)th t hubaimdddékects) Iormsith €ss. the
- réQunfanthRehidhymdube (4) as clainmed in claim2 or
3, characterized in that the redundant nenory area is
provided in the connected nmenory chips (5. 5 5. The
hub nodule (4) as clained in claim2 or 3,
characterized in that the hub nodule (4) conprises the
redundant nenory area.



