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MAP AND OPTI M ZI NG PERFGRVANCE USI NG THE VEVGRYIT

MAP AND

DEFECT MAP TECHNI CAL FIELD 5 The present di scl mmmm”’l’”["“”l”’”Im
rel ates generally to conmputer systens and anornat|Q@Hw
handl i ng systens, and, nore particularly,

and nethod for creating a map of nenory mhlch Em@’”mﬂmmmw
its use by the conmputer systemor information

syst.em BACKGROUND 10 As the value and use of *G00002*

~information continues to increase, individuals and

busi nesses seek additional ways to process and store
information. One option available to these wusers is
an information handling sysgem An information
handl i ng system general |y processes, conpiles,

gt Or SETHOIIFOR camlmw &ﬁéﬁﬁﬁ)ﬂmm‘ﬂtﬁtm Eaﬁ!e)rcggmlzﬁl%
usi ness, na or_ot her oses
al | owi ng u%ﬁ%‘g H%é” ﬁ’éEq}raMég of the

i nformati on. Because 15 technology and i nformati on

"ﬁﬂﬁﬂhbﬂﬂFﬁﬁf@s and requirenents vary between different

plications, information handling systens
may vary Thaé plesenedipdustre trejatéshgendryljyeto ccbmpmérosyﬁaﬁs @4 information
Iﬁﬁtnﬁb emg '3§ more t*]lﬁeg tt)gr sy ?I‘ﬂh In{é&o& H)r crealt?:mmﬂI% zrl gacél{)fo memory

t he nhet ods rocessi ng,
Whidh @Wr‘tﬁmelbb ﬁ*ﬂ comppaten ystern er lofonnamﬁohmﬁhng @rstepy ocesse d
stored, or conmuni cated; and the speed and eff|C|ency

gia ﬁi ch the inforrmtion IS processed, stored, or
ed. :

As the value and use of information continues to increase, individuals and

businesses seek additional ways to process and store information. One option available to these

users. is an information handling system. An information handling system generally processes,

compiles, stores, and/or communicates information or data for business, personal, or other

purposes thereby allowing users to take advantage of the value of the information. Because
technology and information handling needs and requirements vary between different users or
applications, information handling systems may vary with respect to the type of information
bandled; the. methods for handling the information; the methods for processing, storing or
communicating .the information; the amount of information processed, stored, or communicated;
and the speed and efficiency with which the information is processed, stored, or communicated,
The variations in information handling systemé allow for information handling systems to be
general or configured for a specific user or specific use such as financial transaction processing,
airline reservations, enterprise data storage, or global communications. In addition, information
handling systems may include or comprise a variety of hardware and software components that
may be configured to process, store, and communicate information and may include one or more
computer systems, data storage systems, and networking systems.

A computing system will typically include some type of temporary information

storage medium, such as random access memory. In recent computers, the amount of memory
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20 The variations in information handl i ng systens
allow for informati on handling systens to be genera
or configured for a specific user or specific use such

-as financial transaction processing, airline

reservations, enterprise data storage, or gl oba
comuni cations. In addition, information handling
systens may include or conprise a variety of hardware
and software conponents that rmay be configured to
process, store, and comuni cate information and may

i ncl ude one or nore 25 conputer systens, data storage
systens, and networki ng systens. A conputing system
will typically include sonme type of tenporary
information storage medi um, such as random access
menory. I n recent conputers, the amount of nmenory 2
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but the inpact of erroneous behavior in the nenory can
have a nuch nore adverse effect on the |ife cycle
expenses associated with the conputing systein. 3
SUMVARY | n accordance with the present disclosure, a
met hod for storing a nenory defect map is disclosed
whereby a nmenory conponent is tested for defects at
the tinme of manufacture and any nenory defects
detected are stored in a nenory defect map and used to
optim ze the 5 system performance. The nenory defect
map i s updated and the systenis renmappi ng resources
optim zed as new nenory defects are detected during
operation. A technical advantage of the present
invention is that it signifigcantly reduces the cost
of an information handling systemby allow ng the use
SUMNBRRYT Yy conponents with known nenory defects

wi t hout J 0 ardlz the system perf ormance.
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Another technical advantage of the present invention is that it allows the system to
maintain normal operatlons despite minor deficiencies in the system memory. By minimizing the
impact of erroneous memory behavior a system and method in accordance with the present
invention can significantly reduce the life cycle expenses associated with an information
handling system. Yet another technical advantage of the present disclosure is that it reduces the
need for any significant testing and characterization prior to conveying memory defect
information to the information handling system. Other technical advantages will be épparent to
those of ordinary skill in the art in view of the following specification, claims, and drawings,
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handl i ng system Yet another technical advantage of
the present disclosure is that it reduces the 20 need
for any significant testing and characterization prior
to conveying nenory defect information to the

i nformati on handling system. Qher technical
advantages wi Il be apparent to those of ordinary

skill in the art in view of the foll ow ng

specification, clainms, and drawi ngs. 4 BRI EF

DESCRI PTI ON OF THE DRAW NGS A nore conplete

under st andi ng of the present enbodi nents and

advant ages thereof nmay be acquired by referring to
the followi ng description taken in conjunction with
the acconpanyi ng draw ngs, 4in which |ike reference
nurrbers indicate |ike features, and wherein: 5 Figure

NIOR MRAWINGS corrponents of an exerrpl ary

|nfornat|on ha stem gure2|sama
mapped bf‘ a " mefo} L" n%‘ﬂp‘%/ Prese?’i ﬂﬁ‘?"@%nqs S,angi advantages

theread mpy bp argeired rlwz qufdnmg;to Sl&rfﬁlodxﬁfgebichmﬁn etkghh ﬁmnjmﬁh&um the

dbed ﬂ@’lﬂg@mr]gpul% &IM@E%?&% ers in ?,tp lﬂ%ﬁté?;z g8 w grgg

El ectrlcall rasa rograima
Menory. rEfgg’GrblS? blsckadlﬁgrwombagmamncxﬁs af fui e:etnpmgvt ihfofnation
lfaﬁcnmglsysgg a nmenory defect map to avoid conducting a

nmenory gst on a nenory | ocation known to be
def ect i VB GBI BepRedty g pedioR/ghagpingshethods econd

met hod fGrgmususragn@mPﬁji%)hcﬁﬁ@&heH&anWre 8yl d

conduct i I'P?/ ﬁ’:‘ Qer} a nenory Iocatl on known to
be defec | ve vglfreling Mlemogy M°SEIR Vithatly asypeinted; Blectrically
Emnhiﬂ;msremaqzbm_mgd -Ogigdiemogs of an i nformation handling
system Figure 5 is a flow diagram of a first method for using a memory defect map to

avoid conducting a memory test on a memory location known to be defective.

Figure 6 is a flow diagram of a second method for using a memory defect map to
avoid conductmg a memory test on a memory location known to be defective.

Figure 7 is a block diagram of the memory remapping resources of an information
handling system.

Figure 8 is a flow diagram of a method for ‘updating a memory defect map and

using the stored memory defect map to release the memory remapping resources of a system.



10

15

20

25

Figure 8 is a flow diagram of a nmethod for updating a
menory defect map and using the stored menory defect
map to rel ease the nenory renappi ng resources of a
system 5 DETAILED DESCRI PTtON For purposes of this

di scl osure, an information handling system may i nci ude
any instrunentality or aggregate of instrumentalities
operable to conpute, classify, process, transnmit,
receive, retrieve, originate, switch, store, display,
mani f est, detect, record, reproduce, handle, or 5
utilize any formof information, intelligence, or data
f-or business, scientific, control, or other purposes.
For exanple, an information handling system may be a
personal conputer, a network- storage device, or any
ot her suitable device and may vary in size, shape,
PETAED®ESERIPTIONICt i onal ity, and pr:cg. Thed

i nformation handling system npy include random access
menory  ( REMFEPOSs &F @fgs dl‘f)t{)lP%“p iﬂb@é&%@ handling sy e mayin¢ludgany

- iastoenttlay orpgdees sf RgrueitilitieddpePable fo cbRphal BV rdelss, transmit,

. trol |agi 3 and/ or, ot her typés of
%%Ev%,\é% Yefogn%t%bswag I‘Atgt‘& i5P dpamt[&s&rpﬁmerﬁfogd, gprodweg, handle, or
ytitigeomyeforimoef infamuition; inteflipgsticeorndas fonisiiels, sf@Bﬁxﬁ@r cob®Y),Eor other

' dgd 0 . twor k rts for .
A et gl B BP0 08 DB Ve s PP camongen g rppne
o6t deBpR or gy ther GYifably dgdied ewk maguely @mssiz, kil Omiformatice,
faRueRlity a8 pricél d8Re GirSRbah: h&ﬁ&g'@s&%@g Qr[lludé; 3 c.l)rh n

€SS

t .al so include one or rore S operable to
‘{S’?X'E’WEW’ZM AP PrICEHEE rei%rdse funk ana pantraluesgepssigs unit (CPU) or
Hagiwehear ©fteaepaRsiiégc, RSN? Wi/ tBt_hE-' tﬁiﬁﬁ -@fdnll,m}oﬁﬁr;e ng%ngx‘r}hk Additions]

' j ' ndlin

SoBIEALL e BrlBiod Bl DEm ey et o oy g s, one o
Theah 8¢tiverly Pois fe repBmingcat@nniin exterhal Wieliyes o udlled vatidus dnput and
oﬁlﬁﬂﬂf/@% GARES Qhdnels bddkd, g%c};}g% %51& %gv(:i‘dc% chsiplaly\'{e "¢ ¥nformation

controller hub 102 1S couple _ o
g system may also include one or more buses operable to transmit communications

between the various hardware components.

_ Shown in Figure 1 is a block diagram of a typical information handling system. A
processor or CPU 100 of the typical information handling system 5 is comimmicaﬁvely coupled
to a memory controller hub or north bridge 102. Memory controller hub 102 is coupled to
memory 104 and a graphics processing unit 106. Memory controller hub 102 is also coupled to

an 1/O controller hub or south bridge 108. /O hub 108 is coupled to storage elements of the

computer system, including a storage element 110 such as flash ROM for the Basic Input/Output
System (BIOS) of the computer system and the hard drive 112 of the computér system. I/O
hub 108 may-also be coupled to a Super I/O chip 114, which is itself coupled to many of the I/O
ports of the computer system, including keyboard 116, mouse 118, and parallel ports 120.

Figure 2 presents a diagram of the memory mapped by an E820 call or similar
memory mapping method. The information handling system may be coinprised of numerous

distinct components capable of being addressed as memory, including Dual Inline Memory
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menory 104 and a graphics processing unit 106. Menory
controller hub 102 is also coupled to 20 an 1/0
controller hub or south bridge 108. I/0O hub 108 is
coupl ed to storage elenments of the conputer system
including a storage elenent 110 such as flash ROM for
the Basic | nput/Qutput System (BIOS) of the conputer
system and the hard drive 112 of the conputer system
1/0 hub 108 -may al so be coupled to a Super 1/0O chip
114, which is itself coupled to nany of the 110 ports
of the conputer system including keyboard 116, nouse
118, ‘and parallel ports 120. 25 Figure 2 presents a

di agram of the nmenory mapped by an E820 call or
simlar nenory mappi ng netigod. The infornation
handl i ng system nay be conprised of numerous distinct
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eRRlne i Mkt e diP BRIk WRGEROARS siubelluleblSy TEY Ry o iy ten
“P“é‘é’éifbé@s Whiel andi sy ﬂ@MMfYMpedtahmﬁelz&thﬁzb calll eat es a
map of s F&ﬁ}e n?rﬁpers‘%ts Q{J texé}@%;f—‘ )SS:JHB spageo 3?}%\?2% aoEﬂc dcfectxvc

%é fromthe map when desi gnat a
‘eﬁ‘f’é‘s mi8y 3 Hap Thesexeplery memeq spgee tuive beart whi DEMbindryany other

caemmerit bpabie aﬁlfeiﬁg mﬂﬂe@ﬁd a9 BeHGADITS the ¥xtlrff ﬁzeg%%ﬂctfvg M\ﬁon%are in
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lqmlmgw the plafeetivemembory rq;gamk wiif begs(;@bd\/ﬁﬂngg malﬁﬁacf&eh 6B’pemﬁc@lly, thc
oTal heiNg & sed, as

RO mPSne e #eg aP lf.he e} 2 qure ><+T§ g‘é regfrdxf% éhe _

ext ent hese ctive regl ons are I
Igcatipg °64°f%‘fme&wu$ gorgsk in  henvplstifo styrageaiayicen @rltetter understanding of

thethetiodBh b@BrdhRE Hith 1ah Imbd¥ment of the present invention may be achieved by
turning to Figure 4. .

Figure 4 presents a block diagram of memory elements in traditional DIMMSs 400.
Recent DIMMs 400 comprise both RAM 402 and a quantity of Electrically Erasable
Programmable Read-Only Memory (EEPROM) 404. EEPROM 404 can store Serial Presence
Detect .(SPD) information, which comprises data regarding the size, speed, electrical
requirements and other information about the RAM 402. Standards of the JEDEC Solid State
Technology Association specify that SPD information be stored in the lower 128 bytes 406 of the
EEPROM 404, but many recent DIMM:s 400 include an additional quantity 408 of EEPROM 404
which is not devoted to SPD information.

Each memory component is tested during or subsequent to being manufactured
ar_xd any memory defect information is stored in a nonvolatile storage. In one embodiment, the

nonvolatile storage is on the memory component itself, In the exemplary embodiment depicted
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| ocation of the defective nmenory regions will be
stored during manufacture. Specifically, the nenory
conmponent is tested at the tine of manufacture and any
information regarding the |ocation of defective

" menory is stored in a nonvol atile storage device. A

better understanding of 15 the nethod in accordance
with an enbodi nent of the present invention may be
achieved by tamng to Figure-4. Figure 4 presents a
bl ock di agram of memory elenents in traditional DM

400. Recent DI MVs 400 conpri.se both RAM 402 and a
. quantity of Electrically Er asabl e Progr ammabl e ... ‘
"Read- Only I\/lem)ry (EEPROV) 404. ' EEPROM 404 can store

Serial Presence 20 Detect (SPD) i nformation, whi ch
conpri ses data regarding the size, speed, eI ectri Zal
t
f

B etGar (e r el AR AGRIPRCR) U By gl e
Incatign-ptgefeesive mpmery inthe RAM 4@33L$PP%ﬁceHmhqn@nnmr>sqeb isddntified as
delfeRtive@AR fis olitBviktye@miftd Ehabthe dyBEm seEIRYe BdLss R céell a

e?(e DI IvlM .400 include an addl tional quantity 40

KRR PR RS 57 o QHegh B iepihe s fs addres i stord in

the fuoseeyottion 4026 tieEEPROBRILY ThE BIUSARA bf defechRSh&hry bR is
[ ecunntd% bel ng manufactured and any nenory
erect 1 ntornatiofTls stored in a nonvol atile storage.

In o ne erfbouiemeyndefect ingp needuwv bd sadrédl i the bﬂblﬂQEEPEDM R04 & for
ID i men

depi ct ed QI;PBH& o ?dab'?lgmg smﬁ% %’%sb g i POT L %orr]e %gla%?itsi?‘gdard

@E&W Yohes ithe adyantagss of shreaebeingf widsbn iniplamentod ed dtHest partially

dvalaBle |f&r§toﬂicge dﬁﬁ:@ﬁlﬁﬁ VR is'desHably t}:ia{‘thl; ngmgﬁ ? Q% rad on the DIMM
en a nenory cell is 1den

al
i ot 8 wyitssbor o e i BBt o PRSM { e ey o cxample,

they BiMBYhisshoed flom ode speengoandtied Qe &6 DIV drlhlﬁkr K&hdry co%aponent
no ce
Pl Yl ) D B o

Is 1de nt
can be retrieved and used by the system as part of its memory allocation scheme.

The memory defect information or memory defect map is a map where each entry
corresponds to a region of physical address on the memory component. For example, where the
memory component is a DIMM, these regions are defined by the DIMM capacity amortized
across the number of entries in the map. The size of a memory block des1gnated as defective is
thus equal to the DIMM capacity divided by the number of bits in the defect map, As would be
appreciated by those of ordinary skill in the art, with the benefit of this disclosure, the memory
defect map is not limited to the information sfored on the memory component during the
manufacture process as disclosed here. For example, defect information fnay be obtained by an
exhaustive software based memory test or an external test mechanism. The stored memory
defect map can be used to optimize the system performance in a variety of ways.

In one exemplary embodiment, the memory defect map may be used as a means
for avoiding disruption of subsequent memory tests, Memory test are commonly carried out by

an information handling system. For example, the BIOS may run an onboard test of the memory -
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5 the unused portion 408 of the EEPROM 404. The

coll ection of -defective nenory |ocations is known as
the nenory defect map. The nmenory defect nap need not
be stored in the on-chip EEPROM 404 used for SPD.

Rat her, any form of non-vol atile storage could be
utilized to store the map. A standard EEPROM 404 has
t he advant ages of already being wi dely inplenented and
at Ieast partially 10 avail able for storage of the
map. is desirable that the nmenory map be stored on
t he DI I\/M itself, since it is advantageous for the map
to remain with the DIMM it maps when, for exanple,:

~the DIMMis noved from one 'systemto another. Once the .

DI MM or other nmenory conpongnt s nmated to a specific -
system the nenory defect information which is stored
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I onent . For., exa

BN of BT Th o el SRl P R0 b ap B ey b
uspdto groid rﬁ@adaaytemgoﬂmmm dmplydinown taboddficied acr oss t he
nunber Off“lgﬁﬁtSr defiets bn Birst B&h&ﬁgr USEE %hessho;e% rggmo% ér?elgp 1{1%,/? to avoid

_ bl ock designated as defective |

t951eEH G i RFETY i Eie o Inuhbemb@ﬁm@t,ttbe Farget hnanory test

alékBds coiippred AS thadbtedlivd Riemély 2IRMBEon LS G P Ys itomstg bg one of the

ry skill n I he art w.th the benefit of
l%o Pges fyeemenon, %’%ﬁ' {pen the festing Whl addiggstin Khe defeetiye ragion is

subrequiently skipret! md’thstbnget&dt addreds hﬁrcﬁ@xlﬁwlmgmm&@mt ctitirled h the
ve f e G S O i
Jeef(égl %ﬂ)ﬂf%ﬁ R rr%rg I%ﬁtg lagcfrﬁééor mgmory test is
ggsf‘ﬁ @ 5%%%&%‘ treed e@irqqewswypateésmhohe mforrmﬁbxernrt&l stored
m@ﬁy depsiagy. Shext, Th Qe b0, @ m&%&&&@ R,sgdam dtetermm

d m%g%lmzethes yst em perf or rance | ava
f#*iwa% west sty hgndasy C@Wmsadmaem 2 knatve deBrtioe ymemory
lebeficac If theatprgerauldriss isfbnd irbithe Meri®R Bect map then the memory test will not
be conducted on the retrieved target address and the process skips to step 510.

If the target address is not in the memory defect map, then at sfep 506 a memory
test is conducted to determine whether the target address nevertheless contains defective memory
locations. As would be appreciated by those of ordinary skill in the art, with the benefit of this
disclosure, a number of different tests may be conducted to determine whether the target location
is a defective memory space. .

At step 508 the result of the memofy test is used to decidé whether the target
address corresponds to a defective memory location. If the target address is not defective then
the process will continue to step 510 where it is determined whether there are more memory
locations to be tested. If not the process terminates at 512 and if there are more memory
locations_to be tested, then the next address to be tested as retrieved at 514. In contrast, if the
target address is defective then the memory defect map is updated at step 516 and the target



for avoiding disruption of subsequent nenory tests.
Menory test are conmonly carried out by an

i nformati on handli ng system For exanple, the BI OS nay
run an onboard test of the nenory 8 conponents.
Typically, the nenory test will also analyze the areas
in the nmenory conponents where defects are already
known to exist. Depending on the severity of the
defect in the defective region, the analysis of the
defective region may disrupt the test and potentially
erode the behavior of the test. In one exenplary

-enbodi nent the stored nmenory defect .map may be. 5 used

to avoid redundant testing-.of regions already.known to .
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be defective. Figure 5 deplcgs a first ‘method for. -
usi ng the stored menory defect map to ‘avoi d - nenory .
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should be subjected to the memory test. If yes, then the next target address is retrieved at
step 616 and the process is repeated. The process will finally terminate at step 618 once there are

no more memory locations remaining to be tested.

Turning now to Figure 7, a block diagram of the memory remapping resources of
an information handling system is depicted generally with reference numeral 700, The memory
component 702 is coupled to address remapping unit 704. The address 'remapping unit 704 is in
turn coupled to the memory management unit (MMU) 706 and the hot spare 708. The MMU is a
hardware component responsible for handling accesses to memory requested by the CPU. Hot
spare 708 is an extra unused memory space available as substitute for conventional memory in
the event an emerging defect renders part of the memory component 702 unreliable.

Traditionally, when a portion 710 of the memory component 702 gives rise to a defective
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| ocations. As woul d be appreciated by those of

~ordinary skill in the art, with the benefit of this 20

di scl osure, a nunber of different tests nmay be
conducted to determ ne whether the target location 1is
a defective nenory space. At step 508 the result of
the nmenory test is used to deci de whether the target
address corresponds to a defective nmenory | ocation. If
the target address is not defective then the process
will continue to step 510 where it is determ ned

whet her there are nore nenory 25 |ocations to be
tested. If not the process term-nates at 512 and if

- there are nore nmenory locations to be tested, then
.~ the next address to be testggf as retrieved at.514. In
“o.contrast, if the - target -address:is defective then the.
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Aapirtethindigiercks 8555 at $ant809. shorpddredsiremapping wnitt 784 masrout any known
deRitRe nelBH ldcBiofDisRb ﬂﬁ@xiéting memory defect map. Once a memory defect event

occurs during the operation of the information handling system, the occurrence of the memory

 defect event is detected at step 802. At step 804, the address remapping unit 704 uses the spﬁre

memory to compensate for the defective memory location. Specifically, a portion of the spare
memory 708 is substituted for the defective memory location 710 and the data in the defective
memory location is copied into the substituted spare memory location. The defective memory

location 710 is then mapped out and ;a.ny calls for the defective memory location 710 are

_redirected to the substituted spare memory location 708.

Additionally, at step 806 the defective memory map is updated and the particular
defective memory location giving rise to the memory defect event is added to the existing
memory defect map. Following a system reset 808 the spare memory is cleared at 810 and the
process retums to step 800 with the address remapping unit 704 h:épping out any defective

memory locations as indicated by the existing memory defect map. Thus, the memory defect



The first available target address that is not |isted
in the nenory defect map is then subjected to a
menory test at 608. Next, at step 610 it is determ ned
whet her the test indicated that the retrieved target
address corresponded to a defective nenory | ocation.
If yes, 15 then the target address is added to the
menory defect map at step 612. The process then
continues to step 614 where it is determn ned whet her
there are any nore nenory |ocations that should be
subjected to the nenory test. |If yes, then the next
~target address is retrieved at step 616 and the
process is repeated. The process will finally
termnate at step 618 once tjhere are no nore memory
-l ocations remai-ning to be tested. 20 Turning now to
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in the event an energi ng defect renders part of the.
menory conponent 702 unreliable. Traditionally, when .
a portion 710 of the nenory conponent 702 gives rise
to a defective 10 nenory event, the address renmapping
unit 704 "maps out" or renoves that defective portion
710 fromthe nenory map and substitutes a portion of
the spare nenory 708 into its place in the nenory
map. The information existing in the defective portion
710 of the nenory conponent is then corrected and
copied into the spare nenory 708 preventing the | oss
of data. Once the




5 remappi ng has occurred, any subsequent requests for
access to the defective nenory portion 710 are
redirected to the spare nenory 708. In infornmation
handl i ng systens in accordance with the prior art the
remappi ng process is repeated each tinme the systemis
reset. Figure 8 depicts a nethod for updating a nenory
defect map and using the stored nenory defect map to
rel ease the nmenory remappi ng resources of a systemin
accordance with 10 an enbodi nent of the present

i nvention. As discussed above, information regarding
any defective nenory |ocations detected during the
manuf acturi ng process nay be stored as a nenory.

‘defect- map on.the menory copponent itself, or on a
-nonvolatile menory storage coupled to the nmenory,

* wemmOBenAmMEDIgccor dance with an embodi ment of the .
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‘present invention.  As depicted in Figure 8, first, at

st ep '800,4 ALl stpnes meaersisicrignan srepriviog: meps out any
known 15 telgiigathinisy @RFBHcH: thieRbive BSmbi§ dighohde exi sting

nmenory defectl$af..cncel$ menory defeCt event occurs
during t RESSBEPRIFEE 15 Fondvried; wien menytacgiing S1s dhamety component;
aydstem the occurrence of the nenory defect event is
det ect ed _af. 802. At st.ep. 804, the address
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substituted for the defective ne
©He°¥Ht a in the defective 20 nenory |location is copied

into the substituted spare nenory | ocation. The
pped out and

defegtivghnquﬁﬁ location 710 is then na _

any tal | 0% BFPdpE clainy lo wherer the msmPTy coreronent &5 s Dpaldo-lineddemory
Meddier ect ed to the substituted spare nenory | ocation

708. Additionally, at step 806 the defective nmenory

map i s updated and the particular defective nmenory
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5.. - The method of claim 1, wherein the memory defect map is stored in a non-volatile
memory storage.
6. . The method of claim 5, wherein the non-volatile memory storage is coupled to the

memory component.



process returns to step 800 with the address remappi ng
uni t- 704 mappi ng out any defective nenory |ocations
as indicated by the existing nenory defect.mp. Thus,
the nenory defect - 11 nmap is continuously updated as -
new nenory defect events occur. Because the defective
menory information is mapped out, the systemi gnores
any nenory |ocations that are known to be defective.
Consequently, the remappi ng resources that are

dedi cated to remapping a nenory |ocation known to be
defective are no longer at risk and can be rel eased
and returned to use in the 5 event a new error

energes. Because the nenory defect map is continuously

~updat.ed and any .energing_nggnry-defect | ocations-are

“'fcontinUQUSIy.added to the nennry_defect map,- t he
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15

“demand onrHeheasy $F QLS Gvﬁéx@ﬁ’l\/%iﬁ %5@9@%@3%%% with the

mnimzed. 12 WHAT IS CLAI _
PP SRmRenGRE fpRyp fie indermation hardlingyistoin taya secondgnfpmygtien handling
spetemr y conponent for defective nenory |ocations;

wherein the testing is conducted when manufacturing

the menory conmponent; 5 and storing nenory defect

i nf oBnat i'The methodoMRHOT, Yurllerco@prisi@P. 2. The method of

claiml1, erein th ry defect map is stored on
t he nennféﬁm%§§g%‘%§gg39%&3. The nethod of claim1,
wher ei n  tdetermisngif phecgrp @rteddress Somaiaadefettive niefmery MRaidnyusing
the memory defect map; and '

conducting a memory test on the target test address if the target test address does

not contain a defective memory location.

9. The method of claim 1, further comprising: -
updating the memory defect map when a memory defect event occurs; and

mapping out a memory location indicated to be defective by the memory defect

map.
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Modul e. 4. The nmethod of claim3, wherein the nenory
defect map is stored in an 15 Electrically Erasable
Programmabl e Read-Only Menory corresponding to the
Dual In-line Menory Mdule. 5. The nethpd of claim1,
wherein the nmenory defect map is stored in a

non-vol atile menory storage. 20 6. The nmethod of
claimb5, wherein the non-volatile nenory storage is
coupled to the nenory conponent. 13 7. The nethod of
claim1l, wherein the menory defect map is transferable
with the menory conmponent froma first information
handling systemto a second infornation handling
system 5 8. The nethod of claim1, further
conprising: retrieving a tajget. test address; .
determining if the target -test -address contai-ns a -

" def eaD.i-V'et\m&mf&p;LﬁﬁﬁﬁﬁéﬁHexﬁb?}t@Qdfaﬁﬁk‘ﬁiofSﬁJéB nel&hSGising:

map; and canducting-a menory test on arget test
adgress i "POTHE A Bget *{ESE - address does - 10 not. -
contai n alewdrfidiay WhithefTBEQirgét 1eQGAdrS B inSuded bfa HE'%}? QefO map

' &ntfgrther conpri sing: updating the menor
3e$ &[:J% fap When L WEREPY def ect event occurs; . and
conducting a memory test on the target test address if the target test address is not

included in the memory defect map.

11.  The method of claim 10, wherein the memory defect map is stored on a memory

component at the time of manufacture.

12.  The method of claim 11, wherein the memory component is a Dual In-line
Memory Module.

+13. The method of claim 12, wherein the memory defect map is stored on an

_Electrically Erasable Programmable Read-Only Memory corresponding to the Dual In-line
Memory Module. '

14.  The method of claim 10, further comprising:
incrementing a first target test address to obtain a second target test address if the
first target test address is included in the memory defect map; _
conducting the-test on the second target test address if the second target test

address is not included in the memory defect map.

15.  The method of claim 10, wherein if the target test address is in the memory defect
map the target test address is repeatedly incremented to obtain a first target test address that is not

included in the memory defect map.



mappi ng out a nendry |ocation indicated to be
defective by the nenory defect 15 map. 14 10. A

net hod of optim zing a nenory test of a nenory
conmponent conprising: retrieving a target test
address; determ ning whether the target test address
is included in a nenory defect map corresponding to
the menory component; 5 conducting a nenory test on
the target test address if the target test address is
not - included in the nenory defect map. 11. The net hod
of claim 10, wherein the nenory defect map i s stored
on a nenory conponent at the tine of nmanufacture. 10
- 12. The nethod of claim1l, wherein the nmenory
conponent is a-Dual In-linesMnory Mdule. 13. The

~  method of claim 12, wherein the nenory defect map is
. stor 0 HE P I

Ce o o e PR 1 Gt Yorbh 85 PSP B BUBLSs o
e ipesyteNBddsese. - 14. The nethod of claim 10, further
conpri si ng: increnenting a first target test address

to o?;ai a d target test address if the 20

firs 3‘5 CEH'all JuthprscomprTiRgpgating thetmemeriAsfegt map if
tﬁetblgetttesfmpr,ess@ﬁh’l@wd tol thegmdntogy th 6dnt203 dbiBtiveAGARE t ar get
test address if the second target test

18.  The method of claim 10, wherein the memory defect map is stored in a non- -

volatile memory storage.
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defect map.

address is not included in the nenory defect map. 15.
The nmethod of cl-aim 10, wherein if the target test
address is in the nenory defect 25 map the target
test address is repeatedly increnented to obtain a
first target test address that is not included in the
menory defect map. 15 16. The nethod of cl ai m 15,
further conprising conducting the nmenory test on the
first target test address. 17. The nethod of claim 10,
further conprising updating the nmenory defect map if

5 the target test address subjected to the nenory test
contai ns defective nenory. 18. The method of claim 10,
wherein the nmenory defect map is stored in a non-
volatile menory storage. 16,.19. A met hod for -

‘optinizing menory mapping resources of an i nformati on

handhé ng 4 i ng out

1 ocation |%ét|§{):c§{&egl e %’%Pe %FB v a nﬁ'?mnn&é‘fnel@f’dlmg
fetpm coppiisiBe:updat i ng t he nenory defect nap upon
occur r enggngihe Sut Rk Heer indR¥EN

nmet hod. of cﬁggl m 19, V\%}(’er ein unpdattg?nogbet%em;g% A m‘an?r}éd%fm
ﬂﬂbm@onprlses detecting a nenory defect event; and

addi ng a upEReRg the MOGAY ¥t Gip Wf&goc&hﬁﬁcet&a L:E}ﬁoryre&m ent,
defect event to the nenory O defect map.

20.  The method of claim 19, wherein updating the memory defect map comprises:
detecting a memory defect event; and

adding a memory location giving rise to the memory defect event to the memory



