I nfi neon Technol ogi es AG I NF 3211- PC/ SG Descri ption
159159 Hub nodul e for connecting one or nore nenory
chips 5 The invention relates to a hub nodul e for

colhe 264, ’I%n%'{}glo%irece%%mry chips for “S‘iygg 3311-pc/s6

nory fodul i'ps are frequently 0
personal conputers to store data which are to be

processed in the personal 10 conputer. For t mm,’mmmmm’
puppese.ipthenrenory chips are conbined to f

nodul es in order to satisfy the requirenents foOrs@ses
hi gh storage capacity. In order to use the storage
capabi mpdufl ea figirurcainneyr tahgmemer yr model eemopryodhsipen

is usually nade of an address and 15 data bus, to

whi ch the nmenpry nodul es are connected, that is to
5 saf "eacH BNt H nERBAFeRodi e3 inskeompdeled fa e@enecting

CoBRRN ogd oees mefdrgaich ipes £ dN uReCawNth ffenrS nlddife.
and i nput capacitances of the correspondi ng inputs

for the address and data bus on the nenory nodul es and
20Memoaryc@hilpsofar@efséquehslpehsgdr éfl eedesbrédl computers

t - Wh
nPosetys, SoEa WO o KPR Rt e mersonal
10 I i FPmpYtevhen Fegi ndhdeublpynpsise r atthg DDRmerechnoh gy, are
'nco%glﬁéﬁt%%mﬁ@bmtﬂgﬁ&ﬁﬁ &S A %?%a.bustéabﬁﬁfy the

to be transmtted via thé address and
veF?quHFﬁﬁenFF ifon h%r@ﬂ&heséﬁﬁatﬁﬁlﬁ%léaci%y fEFPurQa‘fder to
DDRsél | ther otdesgdi damesiof THICe a Npeukadety of memory

t 1 te t nor. ul es
LoRRLENY: oS PSS e TS B ana
15 aI tetaathuse atdr egsicdndtdat anenesryconcéplesi re@ vesnnected,
Pfe}{sé' Q Etosos%al &£0, hyb gﬁgukn%m%%m@ngs'}{lﬂege{@ré’onnected

contr ol Int ersona ut er
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
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When using double data rate (DDR) technology, in
25 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
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One possible alternative address and data bus concept
involves providing a so-called hub module between a
memory controller in the personal computer and the
35 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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On account of the production technology, memory chips

cannot be produced without defects. Defects which occur
20 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
25 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.

30
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.

35

This object is achieved by means of the hub module as
claimed in claim 1.
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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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regul ar menory area when a defect occurs. This makes
it possible, after the nenory chi ps have been
produced 25 conpl etely, have been tested and have been
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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



provide, in a sinple manner, a repair possibility for
a nenory nodule that is provided with only one hub
nodul e 20 with a redundant nenory area. The nenory
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bus 2 and, depending on the applied address, addresses
the corresponding connected memory chip 5 via a

20 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

25 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
30 interface 8 for each of the connected memory chips 5,
it 1is 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
35 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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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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chips 5 depending on whether or not a defect has been

detected.

Figure 2 illustrates 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 is
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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15 3 fadeydest trenpdgregeadi msdoadast 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).

20 2. The hub module (4) as c¢laimed 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

25 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.

30 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.

35
4, The hub module (4) as claimed in claim 2 or 3,
characterized in that the redundant memory area is

provided in the connected memory chips (5).



the addressed nenory area in the event of a defect
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connect ed nennry chips (5). 20 2. The hub nodul e (4)
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def ect address and the applied address. 30 3. The hub
nodul e (4) as clained in claim2, characterized in
that a defect address nenory (10) is provided in
order to store the defect address and to provide the
address decoder unit (7) with said defect address. 35
4. The hub nodule (4) as clained in claim2 or 3,
characterized in that the redundant nenory area is
provided in the connected nenory chips (5). Infineon
Technol ogi es AG I NF 3211-PC/ SG - 10 5. The hub nodul e
(4) as clainmed in claim2 or 3, <characterized in that
the hub nodul e (4) conprises the redundant nenory
ar ea.



