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DETERM NATI ON AND DI SPLAY OF THE PHYSI CAL LOCATI ON OF A FAIL @ RmﬁAN
ARRAY OF w LLS 5 TECHNI CAL FI ELD The present invepiion relates

general | %o )e(SSOtCan of IC (integrated circuit) dies durlﬁé THENB R ure of
. IC (integrated circuit) packages, and nore particularly, to a nethod and
system for autormmmhirmnwmkmnmmﬁmﬁn%m%%ﬁ@ﬂh g, cal location

of a failed cel | LOCAETIONOF 2 FAGLEDERDY, YN AR AR OF R ORE SR fROes of a
menory 1C (integrated circuit) die having the azray of nenory cells. 10

BACKGROUND ART Referring to Fig. 1, a nenory IC (integrated circuit) die
has 2 nEREIYICAEFTHD f abri cat ed therein such as a non-volatile flash nemory

- devi ce conpr i, ﬁed of an array of flash nenory cells 20, as known to one of
ordinary ski [TReRRseR iuentionrelafs gspesally fojpstingof IG Hntmrated circuithdigsidring nfahwlestrerné nor v

cell 22 eco cell 24 forma first row of flash nenory
cel l's, I@Q‘g%“f‘*ﬁm %fﬂa%‘éﬁs’ﬁ%ﬁ %‘éﬁ“}“‘%’ afprdfod and systenor quigapticaly Astemining | 28
15 for A 1oda LY 0fSS bk Thefl st flash.nenory cell 22
and thre%?ﬁﬁ%r %J%Wn@%{é&ggfﬁﬁ% or ma%lay e co B‘F‘E e Y nor y
cells, a;eﬂorytte(lrﬁ@&%du&it)aﬁhaﬂﬁg’@éMm?@fﬂxen%éyc@ﬁgd the fourth flash menmory cell

28 forma second colum of flash nenory cells An array of nmenory cells for
a t Ypi cBACHGROUNDARITI e nenory devi ce has nore nunmerous flash nenory cells

(such as millions of flash menory cells) with nore numerous rows and
col ums' of f Refertringie Figrly 2 methéry IC @@egkitedpivanit) did osis memipdeyice PabdicatePiBerei@shch 26,
and 28 in an array of two rows by two colums are illustrated in Fig. 1 for

cl ari t y25grorreltile fashmegqry dedsecpmpringd ef@n mray of fash meraoryesls Wewstknaymdd ongpw 100 i s

shown of sQne he flash me ells 22, 24, 26, and 28. A flash menory
cell is’a Wokgll hg %8 TJt ?ﬁ’é&a a&f?f%hg‘@?ﬁr’b??ﬂ&%@%ﬁcmf%@%m&’éﬂ ce for

a non Vel ghi| Guldas G 4n8 @ Bk RO L9 B0 RN RAM AL | "

the art of el ectronics. T e Cross sect| on
i NCcisudemma 00HE W of Gash hehblg cMl] mmmsﬁakxh&ybe%z@%mﬁétﬁlf‘dﬂﬂa%mewc%m con. A
drain junction 104 that is doped wth a junction dopant, such as arsenic
(As) orfopheSptrounu st faR) ménory eelumdlie, secosd flag Mtbryndell P4 dhd e Sith SR SBEIrPT
substrate 106. A source junction 108 that is doped with the junction dopant
is v fofHedfonn e prcond colemmef fpshareagiyedis- substrate 106. A control dielectric
structure is forme over a control gate area 110 within the sem conduct or

30 substrat eA';‘Lﬁf)ayf’ SoER! BB rlREnmemaey dviar s aRsetmeers flgsh mamery t he
sour ce cont el ectric struc ure is rlsed of a
st ack o# ﬂp&%% Freoy Céﬂe)r &‘ﬂ”‘%ﬂug’ﬁ’(%seﬁlwsoaﬁ fpnng ?ﬁaégtﬁ

subgg r aii@we!vg}ﬁfourfineﬁﬁx?@ag 26lo8 '2%%& bin| of]tgvéro% BPRSCohuBil a}erlﬁxsinltJd% Fig.

dielectric | ayer and a third die ectr
1 for clarity of illustration.

Referring to Fig. 2, a cross sectional view 100 is shown of one of the flash memory cells 22, 24, 26,
and 28. A flash memory cell is a floating gate MOS (metal oxide semiconductor) type of device for a non-
volatile flash memory device, as known to one of ordinary skill in the art of electronics. The cross section 100

25  of aflash memory cell includes a control gate 102 which typically is comprised of polysilicon. A drain
junction 104 that is doped with a junction dopant, such as arsenic (Ae) or phosphorous (P) for example, is
formed within a semiconductor substrate 106. A source junction 108 that is doped with the junction dopant is
formed within the semiconductor substrate 106.

A control dielectric structure is formed over a control gate area 110 within the semiconductor

30 | substrate 106 that is disposed between the drain junction 104 and the source junction 108. The control

dielectric structure is comprised of a stack of a first dielectric layer 112 disposed on the semiconductor

substrate 106, a second dieleciric layer 114 disposed on the first dielectric layer 112, and a third dielectric

1



0 1 O-C ZOO~a WD 02/ 03450 PCT/1TSA /18729 layer 1 16 disposed 0{;%& iﬂﬁéond
dielectric layer 114. In one exanple of the control diel ectritgl t 2ull ,
the first dielectric layer 112 is conprised of silicon dioxide (Si02), the
second diVEP8¥PHMPE | ayer | 14 is conprised of silicon nitrPA®USG/I8729 and t he
third dielectric layer 116 is conprised of silicon dioxide (Si02). A first
field oxi 8 is formed within the drain junction 104, and a second field
oxi de 1%%%61‘%‘3 Psnea“&ﬁeﬁ?“ﬁ ‘ﬁ%mg@(‘if flé- e HaTpleef thegantplsielesiric struciugcatht y

i solati i b el L : ; rised . of the first, second, and
third | o et ls 8BS b SRR S aBleoti e 1 i ompTtnt

Ref er ri sifjcoh Qitride @SIN), dndakiGhird dicleBific ﬁ?éi'li%ikéb%f’i&e_@gfsﬁi;:on c@i i)hgﬁg?ﬁéﬁ y cells
in a colum are coupled together to forma bit-line , as %novvn to one of

or di nar yxigKiilB is formed Wighirethd drai jusdtio 1040l & Second Biellfbiide 100 is tddBed WilhiitheCBhbm Of
menory.cells 22 and 26 are coupled to a first bit-line 32, and the second
col udm ictiop h@Sfyr eleotribally sGlating the gate @iSlearicastraaupdongirisdofaheSine, @etdnd) hdd-thilane 34,
for exanpl e. The control gate of each of the menory cells in a row are
coupl ed¥Elsgaslmers 1% 41150 and the contrplesate 168 known to one of ordinary skill in

the art of electronics. In Fig. 1, the first row of nenory cells 22 and 24
are coupl ed k{Bfg‘gngPlFégtg' 1\!%6‘?%19‘5%‘?@3 tion.of each ofdheansmgry gells g <o pupledel | s 26
and 28 $0 a wor.d-line.44. for, exanple. Referring to Fig.
2, duri ﬁ%&%"?%#%?“gbr# @“Sé?sa ‘5"8“%98‘%" OF drdigary Sl ‘88’5?‘3?%‘%&“&“':‘“8@1 \f’ﬁ]&ﬁfsa fl ash

MENDIrY  dodurktdt heBory CHR DDA 884:L ERPIS B Sirst BH-EE B2 Gnd 1%%9009& colun ?Eﬂgxﬁorf My of the
h t of charge

second dielectric layer 114. Such variation o e anount

car 10 er 24 ail Bhiraicdupled S et bililied BICtoF bxamplay e cdikél gatk bhsh of B8 rbAb:$ SR 1nd,

vol tage of the control gate 102, as known to one of ordinary skill in the
art of iweescoupkiddegethpide fomxa wplddine yds Emvalieat bludinagy skilltidthe ahafeBarotiad. Ihh er S
that are injected into the second dielectric-layer 114, the threshold

vol t ageFine he febrew ofpnemoryrally 23 apd 24 apgrevpled|ietfirptan-line €2, piddhessheandpwolr r i er s
that are ig&e(gtgég 8#] of the second djelectric |ayer 114, the threshold 20
vol t age™§FBEY &AL d +H,° epplptfe 2 Seap wordsling A4 fr gfemeleed into or injected out of
the second dipglact i r ] drajin junction 104 to the control
dielectric s%zruct“.l{ogt\g\'/\%gﬁﬁglaééé\?%lo aé%’hs]%é?gmgﬁb %3 égﬁg{%é%%r’ﬁefn&y gate 102

Vi aim C@ick,GharghiBierk &€ HieBdd inth BLinfebteout of%_@TcW&léc&iQ By 9HP lfSG% VaRaib6 Ot 1 ol

gate 102), as known to one of ordinary skill in the art o ectronics. For
exanpl esmashief clrge caflery wikhirethpesehd diFtpst@AyaRl1@ hiyers ik 2VeshSd AidRkd o the Bdhtrbilpgte 25
control gate termnal 122 for programm ng the nenory cell, electrons are
i nj ect etP2 stkoownteoncof erdidaryiikd] ie G pit of efectramics rFoi &dmple, oihert dieetrahs ade the charget | on 104
by hot carrier injection effect, as known to one of ordinary skill in the -

art of e thasprp Eecteintodhe second diglapiric jpvesrl 14 thethsasholdyioltagg incistsess pi¥eraativeltit el v

-12V is plied on.the contr ate termnpal 122 for erasi t he nenory
cell, e gegltelre%unogs ap ke %;Lﬁfggﬁafréeffq%ﬂﬂ%e 89“‘??‘:%“ %@?&Fﬁ&“‘ﬁi’%ﬁcg‘(i?ﬁy ‘8141337@“5@41 and to
t heodlr ajdiadeWBGiiidn 104 by hot Garner injection effect, as known to one of
ordinary skill 1n the art of electronics. 2 01 DEC 200 WO 02/ 03450

PCT/ US01/ 1872 chi2e daBRf iadd Shjcdle@intorth infiloied bub biQied Boohdie1dclfe Ty & 1TBHGH the 86H| . 2
gate-to-source voltage of approximately 5.0V and a drain-to-source voltage
of appr jexdtiomtditythd cdnivol diclectaqyphdétee whed biak eoltageme ypphiadloh the Wil gateabe i &s) t he
menory cell conducts current or does not conduct current dependi ng on

whet her contidl spfetemmigal 22 (.. g svotsdding cqupledjiodiereentrobgate d $2).5%¢ linowi reme of amdinaryondi t i ons
are used.as thefitwo states for storing digital bit information 5 within the
f1ash {pe &tk pf eleimapics- Jor exapgley viher Hhie voltaseplgpmarinatelicrIRY is appliientie t of

el ect ropj . Li.n nuf acture of a non-volatile flash nmenory device, the
nen%i y {L&E%igaét f)r?ma? #eljaf?f(%o-g‘\? BHg; e eﬂ"ﬁ?ﬁ”’ ﬁ%%wed’@?ﬁtegém‘? the feé@ﬁg’(?ﬁ?tﬂ? proper
functi b ; i . A i i f ty, | C dies
ar o kot on S ont 0 10487 b il Mo 25 Wb o or bR g |
Such a #relelestPnisy KlRALGHY MikkSa bidhiBkagt Sfap oA 197 is 3pdiied drash SRR LN Cel | .
t hat does not function properly during such testing l120r i ndicating the 10
physi cafernlimt i2iforerasihg heimémany dell, destbnsmahiepedak bf tiRRecohbiidRERNyer 1T4 glidee Label
information for a menory |IC die is devised during |ayout of the integrated
ci rcui tthefraip jractiop Aes By hpiCargfpranjectipmetiset. o kiosn éd on pifoptimmt skitlin ths art felertcheids.i N a
desi gn book) as known to one of ordinary skill in the art of integrated
circuit design. For exanple, referring to Fig. 3, an array of nenory cells
are fabricated in '
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a menory 'I'C die 202. The nmenory IC die 202 of Fig. 3 includes @lpm_:ég B#y
of contact pads 204, 206, 208, 15 210, 212, 214, 2|6, 218, 220, 'a § f ox
provi din ¢est i on to nodes of the flash nmenmory integr jreuit -
fabricat g%léon tﬁ)te | C die 202. A typical nmenory IC die i nﬁ‘gﬂggdlﬂgﬁg
nuner ous contact pads, but ten contact - pads 204, 2p6, 208, 210, 212, 214,
216, 218, 22Burreadifiy QA1 WiiffoinatiohStomdd dshotybelk gate-%-sgﬁ?ée VoltAE bil Ypr@fimatel
illustration. Further referring to Fig. 3, the array of mam)ry.céﬂs are
di vi ded>-PYiend agrajsttorsubde tvgltagd of spprdximnaely 1. 1Wcdreipplivg tcothd indrtidry &R CWak sudiidas, the Second
sector 234, a third sector 236, and a fourth sector 238, on the nenory IC
di e 202memRsy Kl condpcisAIrengoFsipss npiCorfivet cirrent daptadingrovdethaniempusrysdtaobes;  but
" four sectors 232, Fzﬁcgzltpl 236, acgd 238 are illustrated in Fi %._ 3 for clarity
of ill UBPFEITOR it PEs&ErordonymEeisghas g tvrtesfonsipyng digitefib infaypatign t h *a

pl ural i 3.0 I t. during l.ayout . the ry .| C die 202, the
) Iayosﬁt for %%%W%%E:O?}é&reﬁr%@%o%mﬁtgr?%e()éo‘%ﬂ?ryé@;ing’re a{fag%?ﬁg%% the menmory 1C
die 202, as kR Qi j i f ntegra circuit
desi gn. " Thus SeaeRRRSLterd ol st pRilyy ehd) s enlb o LAy |
di e 202fdkmmemGyhsiantsad ﬁoyprbﬂﬁﬂﬂﬁdﬁsﬁh?rl SR for @ﬁngﬁﬁ RinbrloPfiy! P thE hfiFory & @Nd 4,
each sector has a respective array of nenory cells fabricated therein.
Ref er r.i digp aredmdsingo ont of ortiparf skilbin @@t bIC p2& e hifiufRUPTIBuE d 6 bkt cip Ur al i ty
of rows and a plurality of colums of nenory cells. Referring to Fig. 1)
t he conebebinfopmption fp faéa%ﬁemmmﬂ@at@pq nof fanction puegerdyf dunipgrclytesting fosindistuokepl ed t o

a rd-l.ine for that row  Referring to Fig. 4, a word-Line for a row of
nendry I%Péf’fl?a%b?agmfogf%ﬁg&ﬂ’ﬁ"“‘!’i’a’r‘idi%‘f‘%ﬂ‘e“@&%@@&i ve structure including a
first horiz l i,ve st ture.242.  a secqnd . horizontal conductive
30 structur gﬁkggf&%#érralﬁ%? géldn ésldevé%dnéiﬁ'@aa}(?gt B}"d’ét?gfﬁt CBHEOTBHG a fourth

hor i zonhéhorFIRNMEEUSH kR 12841 idGrinbtioR 1388 rded in D ddsi 5K il
PCT/ US01/ 108729 A hori zont al C(;)ntljuctfSemsgegsﬁ%%%{ésnhfgwgée)&%gﬁ%@ ed- of

pol ysi | theatof infgra@X sircpit @esiph EFor RBPBAEEEMTD B, 1 AWHIF b oSl elikGleditficARET 2
word-1line coupled to the control gate of each nenory cell in a row of
menor y wérhogy ICAie62t the ntexppriy d@ ik 902 di Bigraonandes arpbirditisof batdczmads 204, 200 2@Ct | ve
structures such as thousands of horizontal conductive structures for a

hi giter H8mi&r1% 2160 P\Re228fandadorprayiding gonngqtigndy eades of d flaghareimery inttegtated oirvditict | ve
structures 242, 46, and 248 shown in Fig. 4 for clarity of ’
il ust"'rfrégrfcia)tﬁd. onél?eﬁéﬁ%? A ﬁy%’fag?nf”?%ﬂ{‘ge ’P‘fq‘bdes Tore RYRSTQYS cAniactBrds YL SQpEdthr y cel |
in a coluMp, i A bi.t-Lin or_that. colum. An
exanpl gﬂavert’i%g%: éo%lgﬁl\%’zllg’t% %%g%bg%ngq%gelﬁ?p?%df%ﬁggdg of Gart no%lgllus;&.al‘% (but the
ot her verti Cakind QRHiHth 8. 35hE ey WF Béinoky kel o divhacd irfo Nratte ARSLRAL, Mhifidhg?
nunber | abel for clarity of illustrati on). A vertical conductive structure
t ypi cald fistiseton23rps satondl bedier 2385 tisriiestor 36, £1idQ foafth QE©BE 133] 3 tRliehbryli0dk b, art  of
integrated 10 circuit design. A sector is typically conprised of a higher
nurder &fypigd meinery [C dio indlydss mers nemerons segtossbut fowsedtdrs 2821 23442361 and23Farg. 4 (such
as thousands of vertical conductive structures), but fewer vertical
conductiisEaed ip Fig3 frredanity of ilfustyationy The tstgon far depigpingghefrapmory Igdjet202 with a plurality
illustrgtion. Jhe sector 2 is typi ly.divided into a plurality of 1/0O
r egi onsoqlgér‘f%ﬂds |aﬁg“r‘é‘gf& P P RS ecz%ﬂ?é lagout t"é B%Bseﬁo@n‘?yé%is%ﬂp"é E"&,X«"s‘ﬁ’ t hird
11 0 regi : r } . LNk Q. ed |ines
in Fi g%%)ﬁt.02%g%:lﬁ‘ﬁ‘?}?%a?gg?ib%mﬁ%@qgsgg%&%%ﬁ%yﬁtg%Ej\a/er% %deﬁd%%rﬂtg%?g?i ve

St ruct U edch 6 tRd sBotord 32y B CRE, 16ELHR Gk the BEmBPIR: dDI08 hiMe TBIBAENY ididabisjo@ns for
nmore nunerous vertical conductive structures in a sector, but four 110
rediSons 262, Reifulng t&I5Es. 3 amich, GBsectorchad d rhsg&tiveatr@yofimdmbiyGells4abficited et t y  Of
illustration. In addition, a typical 1/O region has nore nunerous verti cal
conductRefaringte Fig thibedrsisprior 23 foraremple indudesp pliraity of rowsiand splyealiteeficolamps of
conductive structures are illustrated within each I/Oregion in Fig. 4 for
Sl ar ity el S e bonerapinol arkeof pich Bmefssl da g of Remaneelih copd o ¢ h o

| lit ! i i dur, | f th | C die 202,
Phe' aybleeosth@al i Ailafiolrh 1Sl o SRSH phork i BT RAS RS oY o
: . ; : . b
Menory dofduehve stdPdee uﬁﬁldifxg QYL ﬂoﬁzo(ﬂ&?cogc%lctgi% %ﬂ%e %il% 5 Eéclmdl hgn}ogtglézgﬂdg%ﬁ% 266, and

integrated circuit design. Thus, eac regl ons
26 830h arrucurd B4 pd thikEHotijontall@Rduc @ lstrilcByeQUs, and dTodd HbrlidoRR coffuctive asiba@ B, Ver ti cal
conductive structure is fabricated as a redundancy regi on between two

adj acent 110 regions such that the adjacent 1/0 25 regions are visually
distinct fromeach other. Por exanple, in Fig. 4, a first vertical
conductive structure 272 forms a first redundancy regi on di sposed between
the first /O region 262 and the second I/ O region 264, a second vertica
conductive structure 274 fornms a second redundancy regi on di sposed between

o o o e A - " o - NS S




01 O-C 200 wo 02~03~so PCT/USO /18729 During testing of a rremarﬁﬁgﬁ zw
havi ng an array of nenory cells, a test station indicates the p car™

| ocation _of a failed nmenory cell by outputting a sector |abel, an UO | abel)
a row | a8 920348 a col um 1abel of the failed menory cel IPCEESMST2g t o
Fig. 3, the sector |abel refers to one of the sectors 232, 234, 236, and

238 having t he. f.ai | Il located .t in _Referripng to Fig. 4, th
o 1 apel e Ao SadIENR kel o R Ed R Gh pr Copre theh tbgthelsh ny t he
failed sppam seRbve hias akv@ﬁ.@l@cruaie&o\&i&!tmgal éa@%%e%ﬁfn%eg{o el gneaer&&dnLcr gL 0 the

sector | abel. The colum | abel refers one rtical conductive
Struct uselts Acsttpd tiballythal R6re Sirdrdhs Brizbit crhidiRORRIREYch GEhbusiil Finfibhiig UO
region corresponding to the UO | abel. The row | abel indicates one of the
hor i zongoafucivenaustites foe a bighenoimbens rdv 2f mérbiy cefl} Blowevas] foddiricatipioadhcive t he
control gate of the failed nmenory cell. 10 Wen the test station determ nes
t he 5 ab¥lctips242.244: R4 andi2Atire o vmyintiees Hediriy oflillisettion. t he UO | abel , the row

| abel , and the,colum, | abel of a failed nenory cell, an operator |ocates

the hor i zont APIREEEERE (Pdiss {hedrain of cach gremens cejidr 2 ol of meriert: edllyis campledict ur e
coupl e . SU failed memory cell to.determne the physical |ocation of
the f a?tf)taaglt rneemo)rrt)g}’lt &8 %ﬁ' efwfer‘r'ﬁrﬁﬁarl Vﬂ?‘tﬁ“}%ﬁ sgructueq P frasterped &4 ip Rig- HEY W5e

per f or ngel, Qb NEndudivt SRR R ' term nation of t | acat i on of
the horizontal con chiﬁ: ve stFF yc%%_%lem%%&o"aﬁtaﬁ%m\?eﬁe?%faﬁlar%?\ u“@?al(a?/‘_@ 35

St I UCt Weicfl@bddRGROMEE tybiRallyheh thel liRlas RRIRY Y orfe Of draifd i in 1 Gre DS £

| ocation of the failed nenory cell on the (:..nmenory IC die to further
det¥dr mgimuitdeggcause of failure of the nenory cell. Wth determ nation of
the cause ...~ of failure of the menory cell, corrective action may be
undert aken t4sqsiorsy trpicallylsempises ot » bighee nupfberf of vdridsel comtugiivy staetuteg thetitlistiged in
manuf act ure of. Cdies. In the prior art, when a test station

f. menor [ ] ] )
out put lg'ﬁés“Fthaﬁéqwﬁ‘?f%8%%@6??%‘1‘“%“%‘%?%@“ fepse yerticalpondartjvg paicturegarg o\ 20
| abel , . cal um | abel..of the faile mory cell, the oper r studies
t he desﬁ%ﬁat%‘olg%gb‘%%ﬁ%%p’i%gﬁs%%%nf y ?%Ctat%gﬁé’?‘%lgélﬁl e W%ﬁ%’gé‘?@f‘%\t e the
| abel i ph@k¥RtELD0 kiich 56, PRYG 58] | 1 % on the
~menory |IC ddigg. The egl[())era'f or vi e%sreglg)g%g%hl flg r%ggngééeé%rﬁd%?%ugﬁggﬁ%fo%%éc di e
andi5C o UtoSm witkin BRRdd 2B ielig. AN NFAUCHO ¥BioPhak W St pHitErS ofVRfdicl1 BEhdY @Y dnt@rescONdUCt i Ve
structures to manually translate the |abel 1 nformation of a sector | abel,
an UO |thdeih., A typicd vecloas2 has namcinuanemod Magib i@ imofnuin&reusfvatitat bniR R situctidds| t 0
the physical |ocation of 25 the failed nmenory cell on the nenory IC die.
Such a iRAMEN Peduelaragiony 268 264 266 end2a8 o Blndtratedio Figh ofor Gérity dfdllusteatibe dn menor y

cell requi.res tig:g gpera&lor to count thousands of horizontal conductive
st r uct FEEOS A FPIGE VP resion has gapm RUmerpEs YettiFA) eqndtebiee strygiues thap dlptyated frffigy 41 but

det erm ' he [ cat.i.on of the faile nory.cell in the
prior aSE}?Jelhgﬁtc gﬁ%&lgcosgg%gsr?gﬁguﬁ%ﬁ?@m 101 ﬁ% %Oée%%&%aﬁg'é‘&?’g%myﬁ 111u§r “Bec 2~-Do-~
T . .y . ) ) _ D

di spl ayi ng ~ tﬁ%ﬁ%&cﬁ%s}g?g?%?%éé?ﬁ%ﬁﬁ%? Hla fa%)ﬁlekg;e%nﬁt%ﬁgﬁg@nghg%tgfﬁarray of
MENDry eiokySICaR 208 GRildybe fbr e4th JOegth ndy BEvHRIpNd thiadidr MyQ bAh&dentdry KUd ) di €.
US- A-5, 720931 di scloses a nethod for testing a sem conductor device in 5
v~r hi c20&ras lrowd it aae pfordifagyskifl jrettle artof integtatet] cimpit Baige dTHDs edch of (1 tegiahs

| ocations of the errors o n the sem conductor device. A router circuit
conver 1221264266 pod 268 fhaxe swhsdangisfly|idsptical layputy Freaddition; 4t tsast orstvertical eapidestivet 0 physi cal
addr esses_ enpl.oyed by a rror catch nmenory sa that error data is_routed
fioml|d "t“f“gﬁga%%??%fl ﬁ%a Eeg‘f‘é‘lg@%’(ﬁ%‘l h‘?twifé\t)’f odfagegt HQyegiens sush et 39t ¥dns i n

t heserror . logd irGuit then 10 converts .t

ph%gi ca élcg] rgg’%ﬁggﬁ%{n&tﬁﬁé ‘a'%érﬁ?)g‘r"3 Pgigxtc%l"'flpﬁe’ fnh%ég Ié’raré(r}(r?ve(t:tfacf11 ccﬁn‘{r?rlfahﬁ'ﬁ r$t§/u°ftm3° t}Z%)at ial .
addr es SosR a idtleaRd RS giGRPLEEbetin AP kSt ﬁ&egbmhaaaﬁ%%%m?yé&f ndG, & hit map
di splay on a visual display device. In a geheral aspect of the present

i nvent isedond eertiealfchnadive aiftire 074 fodl3 alséondS€Rindahdy Regn GRFERA HRwe SN ES BEbhd 10
automatically determ ning and di spl aying the physical |ocation 15 of a

f ai | ed regiondband tpdhitd ¥ region 266.r2ad/2 thifd veiod cyndantivd ssrudure ZEsornk b éitd reatmgasy of a
menory |1 C (integrated. circuit) die fromlabel information of the failed
rrem)ryrﬁ%?qd“@@ﬁ‘g‘?eﬁ’!eé‘ﬂthb‘}‘mbﬂ@wn%@%ﬁi@ﬁfOulﬂtléQﬂegiPwsto the present invention
there is provided a nethod for automatically determi ning and displaying a
physical |ocation of a failed ~cell~ of as w~ ~ 20 array of nenory cells
on a ~ menory IC (integrated circuit) die, the nethod including ih a steps
o~ accepting, by a data processor, a“enory IC (integrated circuit) die
nane corresponding to said nenory |IC die; accepting, by said data
processor, a sector la bel, wherein said nenory 1C die is conprised of a
plurality of sectors, and wherein

O




said failed cell is o fed wwthin a sector corresponding to said sector
1label. retrieving -25 b; % said data processor, a first nagni fﬂédDEGﬁZﬂﬂ#of
sai d mam)w | C die corresponding to said nenory 1C die nanme froma data
storage W49 napping, by said data processor, said SREWBYOUIEBR| to a
sector corresponding to said sector |abel on said first magnified i mage of

id Le:  di i . by i d dat said first
S o L g AL B 8 L SSRGS e 1o
sai d segiygkal B kaitkt SdthdrPlali SfloutRfinga Siibr 15631 ARV Gk, a?(?&l%bg!i gt%dedrcé%%éne ) ;

accepting, by said data processor, an |/O (input/outpu herein
sai d selbaof tidiikemamsagielg ReMrifgio BigST & Rctor labdDrbfeRE o QBthe secthrs 8426134256,

*. conprised of a plurality of 1/0O (input/output) regions, and wherein said

-« sai @ selPHeorFhs,

fail ed ad@pd having thofited agmniytehl lacaid thedei Refeptingto Bigr4, @B POnabklrefert @ oficif the 1/ O
| abel ; retrieuvi ng, % said cl at aﬁp.r ocessor, a second magnified i mage of

b Hivaphepiibavingshefailsd mpemry pellddrated théreipwitmihel sedtat a st or age
unit; mappin ocessor, said UO |label to as 5 11O region

.. by said%ta pr ¢ :
. cor r esPEREPTHE Poghessqty 1 ?]OTI‘%PB%?F"“ el et erobilie varicghrordugiye pirvatiyes corplagaj d
: sector [ es L to said. sect | abel ; displ ayi sai d data
proces stgghf% d£a§1| 0389 gag%g%egl %%fr‘] I’V’fﬁlﬁ%g‘e ?érﬁeﬁlgn ‘6‘1”1“’?8‘:‘%‘%%%% Q(g lak‘g%/ T'?é‘lﬁﬂﬁ‘ﬁ ng to

sai d segy; e MM bducks ' r ' ' I I
N1 1Ot e o S G o anH Car e FRAN 2l O et PR

dat a prat@ssebry cdl. col um | abel, wherein said 110 .region 10 correspondi ng
to said,1/Olabel is conprised of a plurality of colums. of nenory cells,
andlGher ei n Wamlthedest station ddtermipessiieytabelehfbriativasindnditg el seodr lab&NHHICE lBB4EhSt r uct ur e
coupled to ~ a node of each. of said Bl urality of menory cells in said

col um, ™geelyié the polumandabel ofaifsiledimereont qell,iag opegnton loeatiesliethbriizantalgomiadtivenstrucifre menor y
cells cor&esgoﬁr}‘fiigﬂ to said colum |l abel. retrieving, by said data

pr ocess B e YR} UG ATICREFOTH g fsughe falsd gemorycefl ted e PTHeETdi ng to

said I/ j [ unit ; pi i.d. data
proces s’%rﬁ!eq@% :aénéog)f%ﬁﬁh glgglg'%&f'g&g&ver elr%%tﬁng Iélgy‘ral‘%l? 8?%’3/’%‘;3%@%%%% guory cell
cor r es pRifieRenikatiorSdt i 1deMdd BFthé RSt LAV sthulinfelna mr%rfi%a?gmﬁme of said
10 region corresponding to said I/O | abel; displaying, by said data
pr ot s siucturs edrelspbiding tb theGikdinkefBryicElbB@e ofdfie phsical 13ationlof b BlleoSTRORGhN] t O
said T/Olabel with said vertical 'conductive structure 20 corresponding to
sai d comematy IClisdt futiheg Aétergpine g cavsapf adline of B mefmyryacehhi Wikh detegmgination ofitlerchwe e) |
accepting, by said data processor, a row | abel, wherein said UO . region
cor r esptidiugt thomengryeely qyuecsyraactiqnanay by pgfariaken togprevent Bie gpeatrencs of iled esmoryof
menory ¢ s, and. wher raw of nmenory cells has a horizontal

I in e .
conduct?e\f}seck"g{’gr%%?hgegdﬁwogg(é&e& a node of each of said plurality o menory
cells in saig- e i fal L] Q ithin a
row of mmr%“%@%‘éﬁ’ (I}%re}r{vggeggﬁﬁhnﬁgtb‘gsoa%%%&rﬁt&vﬁ%&a{@fgIs%cmfrgd}ﬁ%’l algl gb?ag‘g'}vgsf Eé‘ivd dat a
Pr OZE'S SKbel, aficfel cBluinf 1abdl 3384 fafldd rRmbY cd1Z MOERIatof MREHY fe 1¥Gn BEIKUE hoW the memory
corresponding to said row Label on said third magnified i mage of said UO
r egi on Kulistesyperiail mg td teansiate the IRbéDinfoadiby to ae @hydical (dcation Bfithe fafled Sincry ddl
processor, said third magnified inmage of said I/O region corresponding to
sai d | /% memsy IGgie: Theeperston giewiorazeifieddinage eftbr romiopeiCalierand cauntethe rizatabondi ng
to said row. | abel hi %hl ighted, on said CiU (graphical user interface);
the secBATCHE§HCresddithraace Fondystivesipctuss toFpanpally gpnslgte theigbel infpsmpgionof a

~MS G-0J <M.l 0, Wi~ S » = C 2004 | ugher magnification than the first
nagni fiséec gr|r['!‘rfb§“118aenLHo lalichémr?velfar%e%n ]al a([%oEl i eggeé%tjéhe%ﬁgd IWB‘%I’ &cnﬁ‘b@ﬁf’lfy%%gf%’b"g of the
|/ G eginORiG-ReryRin A thl SOy 1eRgni fication than the second magnif ed inmage
of the sector. The present i'nvention may be used to particul ar advant age
when the nengukla Ranbal Getehinfinatién o the PRysivadloadtibd &F tHe!FABN MR bt rElfaivds @8 opepiR! | Sed
of an array of floating gate IvlIOS (nmetal oxide sem conductor) nenory

cel | s. tomounhthdusapdsaf horiztwgal chndndtizetriciresemhaitticd]l canducsive stradtatese Aayestemanual
polysilicon line that is coupled to a control gate of each t~f a row of

f | oat i néftegfaipation ofitiis physieplrlgcatin|of the fafsdanempry celkin thie pridr att brichg coriswingand isptons e may
be a metal line that is coupled to a drain of each of a colum of floating
gate 10% B8 fenory cells. In this manner, the physical |ocation of the
hori zontal conductive structure and ~~f the vertical conductive structure
and of the failed nenory cell on nmagnified i wages of the menory I1C die is
automatically determ ned and di spl ay%d. on the G.TI graphical user
interface) fromthe |label informatiom of the failed nenory cell within 15
:~relatively short period of time (such as a fraction of a mnute, for
exanple). Thus,..an operator is saved fromthe time-consum ng, |abor of
counting thousands of conductive :..fractures of the prior art -manual
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a. plurality of sectors; a, ! itt~=~D~~ jH==T ~I11d 8f1$~crm WYEZE@ 3@1
. DEC 200# WD 02/ 03450 PCT/USQ /18729 Fig. 4 shows an exanple sec oz I g

3 having a plurality of 1/Oregions, with each UO region having a plurality
of heorkzontal conductive structures and a plurality of vertical conductive
structures; Fig. 5 shows conmponents of a conputer systemfor executing the
sequences of the software application for automatically determ ning and ‘
di spl ayi ng the physical location of a failed nenory cell of an array of
menory cells on i) . S.of ,a nenor C.(integrated circuit) die
from i abel 'iwgf cﬁ%? ?%‘{né“"é%‘ﬁ%ﬁ? S for quiamatically defprminimeingidisplayingithe

enbodi ment phyfsi catiansefind failedanémos, cdll & .
illustrating the,.steps of_ gperati g!r?, of ﬁ%‘%ﬁfﬁ?@%@g?%ﬁ Ianagi%ired

aut onat i cal eﬁ%ﬁ"eﬁ"ﬁﬁgﬁw @nfeergledsirsyithdiet i re physi cal Location of a failed

“menory cell of Ak C S magni fi ed i,mages of a nenory IC
(integrated ci rggi}??’ iﬁ’gg; rom :éz’ac%e ?x%ehl}og? ﬁﬁtﬁe%}?ggﬁﬁ%"@guwf seyiggtin1g
station, aehichéimydats isodisplaydddidireat fime©basel 8n MESHRIcal 1@}6 s U the L ors 7

illustrates the use of a puJl-down nenu for inputting by the operaror t he
menory | C Yt 8¢ SEHEOBFICIOr @OYIce g Actomites Sircuit eenvierts dngicat eddresses englaygd by one

enbodi nentgefs oo oK .l 8 1llustrates the inputting by

t he operat or %W%gﬁgdgﬁllcib%?ﬁ@?@oa%ﬁs é‘i“%{y‘f?‘h%’ AL EROL Catehh memorye |7 0

| abel , theor $iet| emerl datands trhatedolfrorm lbedivhs Oin ke séﬁlliido@ﬂudf‘t’sfmc!é(:ic.%e'u%1 on the
aul (graph:il)&gl glﬁer 1’ntterface3jtget 15 according to one enbodi nent aof the
present i nvVentionrerCgaiess; FIPE Satchem@men! ayA ofopelegiosh girchit eien mage of
t he ¥eenor yohert e phisical bidreses b theC@Hdrs ' e 9%, Labe

hi ghl i ght eﬂ on them(ng (graphi cal user&?%?ie)??%lggYPPg%%gf%ﬁ%?tE%s%aglé
‘enbodi menfgfesien&o fhaka dast compateriivable R displaysudhl emoks @t bit hivp dligd} @y of t he
- magni fi ed 4 HRALIR la%E@viéeeCtor corresponding to the sector |abel 20 with the -
| /O region corresponding to the 110 | abel highlighted on the GUJ (graphical

user interf ace)ln agenayaldispert bbtirrpresehobivemivn, 8 boftWite RpSEGHb iTYLALQD: and
Fig. 11 illustrates the dis Ia&( f the magnified i mage of the I/0O region
cor r espondi NFRCET SFeq ?5?‘5‘8‘@1’ Wﬂﬂﬁiefq‘i'@"ﬁ& mchdisplnyins M phyisicel ktcatiart ur e
cor réspon@i g fdiedt Miemb d1pke! hg,'lg{jal ' i e.varf{ical conductive
structure correspondi nlg\/\? ot h_.ea-nc.ol unﬁgﬁﬁ?@%ﬁ‘%ﬂgﬁ’%@%‘ﬁgﬁ %ageﬁﬂ% a

(graphi cafMsRay IC{insgraled circgiy) die domlilaty] infonmationtufdhedailedoheinbey piiesent

i nventi ong.ddied hPHEGEPsthd LT r€d to herein are drawn for clarity of
illustration and are not necessarily drawn to scale. Elenents having the

sane reference Avooiding ita Hicgpresknt 2invéntioh, there 6is frovided. 4O0meidd lrorl T efer
to el ement Somatically determining and' displaying a physical location of a failed cell- of am - - - - .
20  array of memory cells on afmemory IC (integrated circuit) die, the method including

the steps of: accepting, by a data processor, a memory IC (infegrated circuit) die name
d)rresponding' to said memory IC die; accepting, by séid data processor, a sector

label, wherein said memory IC die is comprised of a plui'ality of sectors, and wherein

Said failed cell is Tocated withii 2 Sector corresponding tosaid sector label; Tetrieving, —
25 by said data processor, a first magnified image of said tﬁemory IC die corresponding
to said memory IC die name from a data storage unit; and mapping, by said data
processor, said sector label to a sector corresponding to said sector label on said first
magnified image of said memory IC die; displaying, by said data processor, said first
magnified image of said memory IC die with said sector corresponding to said sector
30 labc_:l highlighted, on a GUI (gfaphical user interface); accepting, by said data

processor, an I/O (input/output) label, wherein said sector cotresponding to said sector |
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havi ng sim lar structure and function. MODE FOR CARRYI NG OUT JQEGEQIV@TI ON
- 01 DEC 200a WO 02/03450 PCT/USO /18729 Referring to Fig. 5, a’bl ﬁgram
of an exanpl e conputer system 300 includes a data processor 302 and a data
storage unit 304. The data storage unit 304 may include a static storage
devi ce of the conputer system 200 such a ROM (Read Only Menory) device, a
mai n menory of the conputer system 300 such as a RAM (Random Access Menory)
device, and/or any other type of data storage device such as a floppy disk

or 5 aco - dj . no . O f ordinary skill in the art of
el ect roni g?ig‘g“t’rhsgé‘%’? rlasgéto g?@g@a{ﬂi"?m nE‘EtfPr"l&“ X g’nér?dld:‘mqmia@ﬂidofﬁﬂedo be
executed byell hﬁlodﬁb@wi&i&&?ﬂ%gi%ﬁ%on@%gg?é 18528 1”3 RbeL, LGHBOhA, by % 't gbgﬁz

during execution of instructions Eé t he processor

of ordi nar HaSPIPEesser, @ isecoad tmagnifi¢deinmagorifeaid sEber compbading Y6 4M s3@dr al SO

i ncl udes e | t devices such as keyboard 306 and a nouse 308

whi ch are E%\b%\%\n%%’ogg{}]&e‘a%% g"rg& g}?étr {PaRRIDE, g’f fpid ﬁ@a E¥Q¢°§§Pt>é9@clt’(? dehed to an py

addi ti%n, Uik repiorpodredspoydine o SHdIR0 1abel ol Ed H8S4 %&h;‘ﬁ% Oofss‘£§ as a
ordimary 's

GUI (graphical user interface) screen as known to one ™0 Il in
the art of “&fieiceomrsperding jo saidesrskor labelpalisplaying, oy smidslatat pioossot,isand t he

conput er sy, 4§ k omatical Iy determ ni ng and di splaying

t he physi cg%oﬁglggi | (ﬁﬁaad#égg?é%l%%%ﬁ%r?ﬁws@élp g4p saff Sa?t?ral?b‘%fmﬁ%%ﬁiycgel |'s
on magni fi eggionagasspohdiag ey V@ labélt BghBgiRe, Cod Ghidt GUI @rdghfi hake!

i nformation of. the fail edbrre ry cell 15 generated by a teSt "station. The
data procelUFH2css FCEAPtng, %ﬁ?ﬁglﬁlﬁ@rp@‘g‘@?@nﬁ solymandabels whersamsaic H€sregion -
i nst rigct i 0BSHEPORAIES 96 shi ts i h_instsyuctions may
be programed into ?Eﬂ Shlngi%’ldjﬁggﬁ%rlgc% 't g‘?gg%@gé’sgéfg‘g%d’fr&mﬁﬁv be
written i ntdls; Bed mdicreimeanir solumntdfenemonyutells hay atvericd QofdiRtiva ReLbaFe

conputer-reg medium. suc a,flo | sk- or a _conpact disc. Execution
of such segﬁgﬁ%ﬁego anqdﬁs?$ﬁfgi%f1§al%3h§€@¥tﬂjén8@95’ pellscis said cobma.cander f or m

the steps oherin siddledwoll i9lochira Wilies Aol b ' i herei n.
Fig. 6 shows. a flom@%ﬁ;t i.ncl udi ng_t he general gﬁggyg?lﬁ}ﬁgé%d%& of

t he presenfal‘? HQIQHH BTGy iR bat seidedaty Presessonianthird roaghifikdsintamgi af gaidhe
physiigal | poadel a&hgpd‘na' al f arr of nmenory.cells on
magni fi ed i rmgg% of a nerr?o%gsgl % (1 E’Y’é&?‘a‘t’%@ Sg@%aqt‘lgts% ‘e nﬁdﬂ? i\ ALV .
i nf or mat i ofRi®flata peockssor.cdidroiumy label to gesrticad centhieiva sirmsire Tofteipdndingd Many
t ypes of Y cdird re ufactured. for providing a variety of nenory
capacity. The (%llgér ouslgﬁe}%gss%%ﬁ" '@W%&@@%FF@PEI‘PP‘TFW. For
exanpl e, atonssid V@ Bibel, elispiayidigy by(Gail datalyRbeddid?Y 5418 thit® mdpn ke A
capaci.ty. V\oué)g( have a larger. die -sjize with a higher nunber of seCtors with -
each sect ob¥OmgeiongErsPopding teisald Q lahel withsaidwerival cordugive atracareof an -
enbodonent cfeshdRid) 88 C8Hid | I&Rh | RE a st 0 epti.ng by the
data pr oc'e?ssoersf’BOZ a nenory 1C di%ﬂﬁfa%élg%ﬁtt%ﬂ’e O?rlegn%?iyh%cgggpﬁg% ﬁ%ert he 30
failed memstsface) laceaptibg by saidedaty praxessof2a irow Halbel, Gheredh sai@ NODEGI0A004

corresponding to said I/O label is comprised of a plurality of rows of memory cells,

and wherein each row of memory cells has a horizontal conductive structure coupled

to-a node of each of said plurality of memory cells in said row, and wherein said

. 25.  failed cell is located within a row of memory cells corresponding to said row label;
mapping,' by said data processor, said row label to a horizontal conductive structure
corresponding to said row label on said third magnified image of said /O region
corresponding to said I/O label; and displaying, by said data processor, said third
magnified image of said I/O region corresponding to said /O label with said

30 horizontal conductive structure corresponding to said row label highlighted, on said
(Ul (graphical user interface); the second magnified image of the sector being at a

~
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WD .02/ 03450 PCT/USO /18729 Referring to Fig. 7, the data processor 302 may
-provide a pull-down nenu 312 on the GU (graphl cal user intedff b} 200teen
310 with display of the possible nmenory I C die nanes. An operator, using

- the_keyboard 306 or the nmouse 308, selects a nmenory |IC die name fromthe
pul [ -down nmenu 312. For the exanpl e of the pull-down nmenu 312 of Fig. 7,
the possible nenory I C die nanes are ACC4888", DOCO867", LS 1432", '
KHJJ0011", and TFJ10000". Programm ng applications, such as the Authorware

Pr of essi onal.; m I\/ac onedi a, Inc. located in San
Franci sco, for%m‘ﬁfa%to tg%t gﬁﬁ% |1rﬂaa6\faﬁ%m9n@m Igrdie, kﬁlﬂv\ﬁheand
comer i al | thiavsbbEbe i 0 e 1107 4 |

programi ng. Ref g%rrﬂl ng ltgg Fi 6, hégm{tagg?‘gléhfaor %1{1%%@15)1?5 ﬁo a| I

menory cel |*chn%@é§rpﬁ@4ﬂmgge éhm@rpr ocessor 302 (step 404 of Fig. 6) As

described hereing f Lpce to Fi 3 and 4 he | abel information may

10 include the son é‘tésﬁrn? nﬁ?%glap'/lﬁ‘%ﬁﬁe? P@ﬁ%‘a&ﬁq&\@ﬁﬁgw@@p the, MemaRE r ow

| abel Hf t hiC tiri i echomevelitile fRkh nltdi'n RNicdY SEOf gto

Fig. 8, the gperat or éql nput such abel |ﬁfﬂ%ﬁrrat| o%ngﬁ)lﬁfﬂ%%éégphl cal
tab i

user interf cemd¢anguetay n@ymar@nsotu athmcahenght:ohmmal

enbodi nent er e | rrent the present
i nventi on, ﬁteh‘%tg’se!t%&g rﬂ‘%gﬁ)b e‘rltlé:P lggaglgts}fo %g 0 f GPRYF Feo‘?feéf’ t he
failed memoufya cawlof rﬁmtmggatesMﬂS neheiry icall) af@ the>VertiBall AIIRHR RERERS SO
302. 15 Referrb‘:g’f Otﬁghﬂ‘éﬂw .the data processor 302 then retrieves a first

magni fi ed i’H8Y VR a: ‘%‘%%ﬂf‘ﬂ%ﬁﬁﬁ@ﬁh@f%@m okfloating @teli e

name fg om tieosiatdo ?t&n@ge unit 304 (step 406 of Fig. 6). Systens for
generati.ng nmagni fi ed i nages of a nenory I1C die for various magnification

factors and for Indhis mntmﬂutpbaﬂsaldbcatm afthechiorizbitallicendacvddiaioturt endne of

ordinary s cka uf act’ In addition

mechani sm;ﬂéo%rbes{kgéﬁgé%é%% ﬁt’%&gﬁg@f %1‘01 %Wy"q}@ﬂlfé%‘ﬁﬁ?%e dat a

storage uniitnag@¥odihe thendd9 tcaneaé Bltof LA ROGmAa Afﬁacatﬁbla RdBEHRIG g' nary
i mages of. vari ous nenory i es

skill |ntheat of el ectraonics ifie
are gener at'HP ’é"@b%ﬁff*\ﬁlﬁpﬂtpﬁéﬁl?hﬁébm@ﬂag’éweémm@tdi withip t 0

Fig. 6 thg I C L sect or
Cor' cepondr g ecl A pis ofiint [Vibh BRR bl ke R Paiobi it
menory | C dtpera(t@txepawdsiom &Eutgne-eqnsum@gtabmmuamg thoasanaasfcmmma@ the

Aut hor war e RS C di a 3 from Macr.one | ocated in
San 25 Fr an?ﬁ’ggg %ﬁpﬁf xlr}{%l £a8r$ ?Hé’f?fﬁ?sf ?@‘W&B@Qrﬁ?n
graphi cal iinvptionaeoilstherhumad esrorofihei kmﬁiaﬁuil@éteﬁnhﬁn rdinary
- skill in the art,of ;ﬂii[p *fl\/agfee#or o%ggmgtpﬁb Such a progr arrranﬂgg&g%ﬁl ication is
used t o -program LIRS HRG RS, & E"t”g?'geﬁ abe presentiavantiopgyill dsriedispondi ngy
to tipe sectmaerlsebslby%nshenﬁg th%tfotlaezm H&Qilég%ﬁ'xa@. {S]te LR, n¥p1é Gf‘ét\t -
I sp it

Ref ernng tq t he data processor 302 magn
i mge of tHéV %Wthlféﬁ‘tﬁnée stteched drawings whireinal user |nt erface) screen

%Eéé“o%ﬁ w0 021 Qs “Beif BEARHRY 42 AAnde) st o Spresile S92 Volale femery (o

- the exanpl elenieapry 1C die 202 of Fig. 3, assune that the sector | abel is 3"
—EOF F-espond ﬁqg_L%_t_;g third sector 236. 1n_that case, a magnified i mage of
the | C menory difas-2H3heWs g gossssectionpl siew of pngnok the menonyg eelhpE ig. User

i nt erfsace) {gi@RRA ﬁ&gnwsgﬂlcgh&&gyﬁgs@aegt or 236 highlighted. Referring to
Fig. 6, the data processor 302 then retrieves a second magnified image of
the sector 5 co @s”qﬁhﬁ@tsﬁgexmphd&mr)ﬁammyI(El(mtagtzhaiciactxm)slie:)haamg uni t
304 (step 4 (J;ﬁm tl_f The second magni fied image is a graphical inmage
of the sect co espon ing to the sector Label with a higher nagnification
factor '
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than the first magnified i mage of the whole nenory I1C die. The diabg
processor then maps the 1/O |l abel to an I/ O region correspondi Hg Ct Z@h/o
| abel on the second nagnified i nage of the sector corresponding to the

sector | 3HRP2Q348%kp 414 of Fig. 6). Programming 10 appli capCDUS)y/smdh as t he
Aut horwar e Prof essi onal Macronedia Program from Macronedia, Inc. located in

San Franci sce; I, of I f ing informatjon to an area on a
graphi cal i nglé'e&gédg aﬁ%’%\b\}ﬁkgeﬁghgg?gngﬁ%éla {’“%Wﬁ%i((gﬁ%nstw & IGre@di nar y
ski || i RavinBe piadatity of hofiRhia V@A ctRE %M&gb@fyaf %nﬁ&%%@c L9 appl i cation i s

used to programthe mapping of the 1/0| to an reglon correspondi ng
to the 1/0 | Bibelshon coiypneatednebnivae Vybtb@ fhr bIRAR: B sedubRes? B Ul ' €Spondi ng
to the sector label. 15 As described herein with reference to Fig. 4, a
sect or #pplicationferiastenativillyaletprininirglahd §ispidying K phyeigil Wosion JHadailed fh@P@l of an
corresponds to the /O region having the failed nenory cell |ocated
t herdei nararefmamoryfglisas mglg'fgedi@zgestoﬁen@ama 1Q (ieprted oircuBQiRe febinslpebiyiforiaien second
magni fied image 350 of the sector corresponding to the sector |abel on the
Gul (gr%leﬁ?ﬁ’g@gaﬁ?'ﬁauf’%?“é?r % 2 yn ephodisgentof the piesept invertion;/ O r egi on cor r espondi ng
to the 110 | . hiaghlighted..(step 476 of Fig. 6). In Fig. 10, for the
exanpl e sect %P'%fg%ls glrﬁ Okﬁ%ﬁ'—.& %ﬁl,u{’%%%:ﬁﬁlée s?eﬁsa‘lf °{’ﬂ‘f’g°’i9f@e Fofiyiate aprlicajion fop)
cor r espaslaian b hiGin r.egl it hin the tor 232. I n that
case, a nagni filmeééle i m%%ﬁg%ﬁ%ﬁr%@? g ocgﬂ%%g‘%(?mﬁle&.mﬂmygégpﬁ%??% B he cu
(gr aphi e onlifegiifiddlingdes 616 BemS§ 1@ @Ree kbl Bbdif dib REm M infolinddGh %e‘ﬁ&ht%g%%t
hi ghlighted. Referring to Fig. 6, the data processor 302 then rétrieves a
t hi ¥d nsiagiom, kicerding tregeendioditmbre of théPresetinyentiomr r espondi ng to the 1/ O | abel from
the data storage unit 304 gstep 418 of Fig. 6). The thixd magnified i mage
25 is a gr aplis-dafiusiaiasghe uesior 2 p-deywOmerforinputivg bysbmperaonte mandHE didBmé abel
with a hi %r na qi fication factor than the second nmagnified i mage of the
Koleis HHET BT PR 26 B dipgio ope ppbodimen of theprosentinyatiansor 302 t hen rmaps

sector Co (6]

t he col umm | 1, L.cal .conducti.ve rycture, correspondin o the
col um | abel ﬁ%% ﬂ%‘%‘gmt@ﬁh:é?né&hn%%ﬁ iﬂ?ciogﬁa%f”%gglagé fraatpp 6"1}‘%5% %C‘E???rk’rbgls'%%ndi ng
to the 1o fabdaRebw (646 #2Q ' i ' | ' h as

t he Aut horware Professi onafu%wéagzﬁl%rfrggi}%ed;éégg%am Ilrlgﬂm '@%&fou?rée}%wéé&?’nc.

| ocBt edactdidifpars orelembediidtOof teplebehGhvin@on; f 0X Mappi ng information to an area on
a graphical 11 Q 1 DEC 2DD4 WD 02/ 03450 PCT/USA /18729 i mage are known
and conmmer ci Fig 9llusipates khe displayt of the megrified dmage nithemeadoryl IC dievith i@ s@tot of sof t war e
progranm ng.- Such a progranm ng application is used to programthe nmapping
of . t he TCHPAPAIINE Lol seqtes lahel highlishted pn o HHL(Etbieal userinierfaee).acconingésondi ng to t he
col um {%g?ell E)rgnft&he trtli rd .magni fied i mage of the JI O region correspondi ng
to the 2BEP PPrRLPELEM bed herein with reference to Fig. 4, an 1/ 0

i i . i ti | ducti t ith
caoh ver i caBab it Bl b s KREL AR o RERAEIRE I ST of ' hs
(mefoal ot RSP REbIRREMEGIIRAE b thetRAMY nibiBRbh SRR (éf'fpiﬁLc? mgiﬁ@rfa‘c@}, M&F%ggeg f

corresponds to the vertical conductive structure coupled to the co

fl ash neaDenybodigbidt sf theprésaginkdador; &aid ed nmenory cell. Referring to Fig. | 1,
the data processor 302 displays the third rmagnified i mage of the 1/ 0O region
10 cor r espondg-Agillugiratehithe digp@y bitheinagnified e gGifkhe /Grejuinicorekpoudiag to iha T/On4halc e)
screen 310 with the vertical conductive structure corresponding to the
col unm Yifien horizogial orduetive stiuetpns gorrsppndipg trthg rovelybel highlighted and) with theyyertisslanpl e, a
left 11O ion 352 is s rated fr right |/ Q.region 354 b

r edundan 3{}&%8 G SeE ?0\%%%1 0 g‘ﬁ 8&?‘%‘2@@%%‘1 03511?,%15 F%apg’ﬁﬁ “f?éinf‘?éa‘\%’ t hin
dasfied J.] i G 3 1] 0 region 352 is the 1/0O region
cofirgespdglr:log(iﬁﬁggtb%ho%bﬁdelm%n}gt?%’%g “tﬁré%?fl#g the failed nmenmory cell |ocated
therei n, andrheRgurésiétertbd BRIl bW TBUfirilof ffNirsioh ald 50 r%@eséﬁ% dka¥i b

di spl ayed on the GUI (graphical user interface) screen 310. redundancy
regi on scale. fRlmratE hdviig e @metrvfrerelnmienin Figt. @, 7, 83 RB7, §,9CH, 41331 et @ RefeREeNt

I/Oregions are visually distinct fromeach other in the magnified i mage of ]
t he || Chayipgyimitps structure and function. '

MODE FOR CARRYING OUT THE INVENTION




Referringto Fig. 1 1, each I/Oregion has a group of vertical conductive
structures with further spacing between two adj acent groups of 1VBECiZmlt
: conducti\(go%%ﬁg({ ures such that the adjacent groups of vertical 20
conductive structures are visually distinct fromeach ot hB¢T/PR01{IgE9
magni fied image of the 1/Oregions. In the exanple of Fig. 11, the UO
regi on 352 ha&sferting tb Fig! 5, @ btk Uiaghdh dPhn éx@x%lé’&ﬁﬁ;ﬁt& stef Q00 MGhdeY £ aplp UL YT €s and
a second group 364 of ten vertical conductive structures (w The gr oups
362 and3%ead efatustordeeitis0 Tt darchatie Soilsoi gy Milidd b RalapRetudvkdE thelckinild. 11) -
The first group 362 and the second group 364 of vertical conductive
st r uct uPEEMZPLuchHROM fReadiPrdy Memery)ededick, Dyain mbadry ofaleycofpitck b@em SERGiHAga | N t he
’ colum | abel 25 is nmapped to the fifth verti cal

- exanpl e iq. 11, e I
conduct f{% (gﬁ(a?}?: %ﬁf?sé%%ﬁ‘? fexice: pre'qr any; pthepipesas dastprage davise 86Hlase floppy disk oral
condyict | HC wand.this vertical conductiyve structure corresponding
“to '?yhe %gﬁ% r%wﬁl%é%gﬁ &?nsm %I}eé)ﬁ?rli}%i’ t‘-ﬁ[‘BH‘efnﬁ%f onicdy  Th At sigragg 8wit304 pierey f ace)

screen i i I rocessor 302 al so s the row
| abel to a %gﬁﬁirug‘% Eét tgige %‘gcrlllc%% tlhggaésﬁ? (r?cﬁ%%tarazég%d&ay 3‘3 %%%itle‘ﬁ@c’r%vaf‘% SAGmel abel

on the &dtutith sTaGRIclidnesl thd@BHrRbssd: B2, LY d B8 lbé%%f G@hdry sl o ta]xgotle%ﬁt%eorﬂl%s. 30 1/0

| abel (step 424 of Fig. 6). Programm ng applications, suc S

Aut hor war e PFigfcamsieosystbm BBICA1s0 AR RHA estenal dalinpur GevidesQich WO 129603460 and 2

PCT/ USA | 18729 Program from Macronedi a, Inc. located in San Francisco,
Cal i f or FPue 308 Fhicherplgiony td ane ofondinaryohilltimthaur: cieledronics. In Gaiag)ihe edmpulBigenal €

kno 0 ci al avai |l able to one of ordinary skill in the art of

sof m%&&%%‘{ﬁﬁ cﬁﬁla¥ &ifsmichas p CUYesrmkisahgerdppfare) sarden ps knewn tg ent of ordiprrpgr am t he
mappi NguQf: | abel to a horizontal conductive structure correspondi ng
to the Srkglfv%/nfhgg%{f%wcm%%é third magnified inmage of the 1/Oregion 5

cor  e5pOndi kel ool Pk HShripucn IESGHRRE 561 D KDL eLENCE (o Pig.
ed o

4, an 110 region is conpris a pluralityof hortzon LAttt i ve

St T uCt Udoesfmiving dnd Qﬁiﬂ@iﬂé(ﬁ{eipﬁﬁﬁﬁlﬁcaﬁdﬂ@#ﬁﬂ&\éﬁm&?%ﬂ% wﬁa}cagwm% chift chhe control
gate of a row of MOS (netal oxide sem conducfor) type of nenory cells. The
row | abmignified imagep ofirdeemiory ICIGetefrared cirouid) dib fr6:0 BEld Gifdrios bf thChilth ey Bired to the
row of nenory cells having the failed nenory cell. 10 Referring to Fig. I1,
t hel>dat FRpiedds & teghstatiern The dafsipeapessar Be2 of Hie cainpriaystént 309 ckavergsaseapénctsivg | / O 1 egi on
correspondin abel on the GU (graphical user interface) screen

tQ.t /0|

310 with “ﬁ“é’gi%‘?‘?“}%ﬁ‘t ‘L\"f 8@8??&&%?‘}“\?84- STUFh festystiensaesy perrpestemeddnte the mpia r ow | abel
“hi ghl i ght ed ig  6). In Fig, 11, f le, th | abel i
pped ity 8 EhuSePy i S0 it e shlletio s e mepm LS R and t hi <

(0]
hor i- Zonkcd ane@BdstsuleNRadiblE Heditth Sick %rarfﬁﬁﬂ}%g bﬁgoﬁlgafttcﬂ@ ﬁ)@%ﬁé{i‘%@&k% S 'n this

hi ghli ghted on the QU (graphical user interfac screen

manner , sequesre df knsttucticmg) Cinfek @6l ditdRERssT302 B PerfRABE Yiogs of MleRbbImBER APl W t h
the sector :: corresponding to the sector |abel highlighted (as’illustrated
i n 39 g.ingnfieyes describqdlhespin. | n addition, the second magnified i mage of the
“sector corresponding to the sector |abel is generated with the |10 region
cor r espondi nge P shopmatiewebset ingludineihegpreratiwpe of ap embodinientof the presgntiinyeriogfor 10 f or

| E e the third ified i mage of the 1JO regi
cor 1 os el Ry oot bl o o RhmErey G cf sy GomBeRt | ve

' ' . l,um..| | . he .hor.i
Conduct g e PR AR Sk IC M Ul B A CR B Y U P oo

i |1 ust rcafi @erhttd yla@est statidn, f Or exanpl e). The conputer system 300 autonatically
generates such magnified i mages fromthe |abel information of the failed
mer@Sry cel | My gpeeimenyory IC désare manufidhird (5FpRNRIng a Vdiety BhMShERdpdcRf b on of
the horizontal conductive structure and of the vertical conductive

st r uct UEoUs Fges of menpay ICalids bave diffoontyayowsd. [Foromampleg midniveitil2 emoppiftdie tt t he
menory | Cdde%fg i,iFaut omatical ly determ ned and di splayed on the GUI

( gr aphi P9} QLS Regiory fanarins oyl bavea largendip sizervtith o highdr owmbst ofséetersfwithleadt nenor y

cell wi_thin. ati.vel hort iod of tine (such as a fraction of a
i nut e,s.&?é? e%%}é{%'l %%f‘?m tﬁgfgs'gﬁ“d%@? SRegon of anembadiment gt the iresent juygatieh ns uni ng
| abor Qfenfa i Y ctur of th rior art
manual det %%E%%f%gﬁgﬁggggzﬂr?%&g&g’g?% #%nﬁ?r?%éjee Eie %é%zﬁmﬁ“ﬁ’vgﬁ F(S‘ﬁ“‘éﬁf%‘\ ds the
hursan diiledineddry éell€o iRNdcaEd @lep 407BNHRl6).det er m nation process. 13 01 ~ DEC
2004 WO 02/03. 150 PCT/USO /18729 An operator then uses such inmages as an
aid in determning the physical |ocalion of the structures of the failed
menory cell on the nmenory I1C die when the nenory IC die is under a

m croscope of another testing systemfor further determ ning the cause of
the failure of the failed nenory cell. Wth determ nation of the cause of
failure of the nenory cell, corrective action may be undertaken to prevent

Y - " Y T




The foregoing is by way of exanple only and is not intended to be limting.
For exanple, the present invention is described fox exanple |ag/¢qy'§; 004
menory | C dies. However, the present invention may be used with various
types of WQYHHIS0 f or various nenory IC dies,. as woul d bepappaogg72é 0 one
of ordinary skill in the art fromthe description herein. 10 In addition,

t he present 'kgtxe/entti %n ;r% be used to generate any conbi nation of the first
magni fi ed i mage st e’ HESER progetsor{i02 may prvideppull-dewiymene 312 aadlisHBi(gwphicd t he

sect or L I n | tpSl second magni fied i mage of the sector
corres pgﬁgﬁﬁgﬂ%)%&%ig%gﬁ %&B?% &l povm% elfn"inf?gdllc/d@%f‘@ réﬂ%"Eﬁ“?g”é’é‘B%ﬁﬁﬂ“ﬁb"afdo t he

|/ O | absdé di ing bise BgSlectd ) *é.g{r,{idvlfe.d.t};. ﬁgm%gm.gg eqm,jmrlrglge of, the if/é’?tﬁ‘%ggi on

corresponding to the I/0O | abe th e vertical conductive &P

cor r es ppulicomng mem 1D 6f KO 7 theobsRMendAIE Qle bl 204 EERB-AhOBRF G5k 48"
structure 15 corresponding to the row | abel highlighted. Furthernore, as
wi | 15 beKHROYA'S a0 TFI§00Q " Bmeramiting hyplicationst $ieh @ He Authbiva® PlotsdicthBdaciasgs | bed
herein may be made or used in the same way regardl ess of their position and
or i ent atPFAm frpp Msprametin, Inc. lcpted in SpaFriveisem Galifartiadel ctelting the pulldovardnpIIe ases
such as, |l eft C and row as used herein refer to relative

|

, top , colum |, I 1S
| ocat i o]*ﬁmgﬁ?j“dﬁf”?“é‘%flﬂy axgilabje to\png qf gidinany skil inghasartf softwere grogrammizges wi t h respect
to one anoth . are.n intended. fo_ est 20 that any particul ar
absol ute ori g‘%f%ma‘?%qgﬁlgwf f“ﬁ%%é"% Q‘OP 8t %@%&%@‘%ﬂb‘&t‘%@% bﬁé‘éé%@?{?cyssﬂr
requi r eshy (slHA0PEEREHL Al {100 1 S| 1 nl fined ip the foll ow ng
cl ai ms ‘anés %qui vtgfsggﬁbt ék ?ﬁgﬁgdo ng@m!réer&cg%Pﬁgéy@ g%d%qab&_‘%g%&fm?a.y A met hod
f or 10aut inetadteiti@akeoy LB HRITI0 Biel) the B6MemibiRR hadthdGw 2ol QY SL Gld kB GATER aﬁ)irm? .
failed cell of an array of nmenory cells on a menory I C (intégrated cfrcuit)
die 5 (FeRrorytchls. Referringio Figcd, thel bpeeptdr gty S psch Gibel 286 Roh Bithe BYT @ragiéal
processor (302), a nenmory IC (integrated circuit) die nanme corresponding to
sai d neBigerface) gresn g Howing the keybagtd 3q¢jaccenging el age ehbbdimpnt ot eent {1368y, Ta sect or
| abel , wh reig said.  nmenory IC die (202) is conprised of a plurality of
sect or s*PDF5mboslnent of e presegtinvention, fhe st tatjon thateencstes sychisbel ipfermptionjofthe faledt ed

W thin i .0 said sector label; retrieving, by said
~data pr%%%gg%?%ggpégﬁﬂ%gﬁﬁg?a%%n olg‘ﬁgaéprgfes?ﬁ%og' nenory | C die correspondi ng
to gai d Nenogferdifs S, Si EF% it : mappi ng, by
said data pr océl'llslgogl: 3%%@%%?%%3%%@%% tcflﬁ%g&slﬂeég?%a%gg??%esnﬁ)%ﬁg ng to
sai d sedi¢ @kredpadding wie Moty ICidiehmdB@iint §20stdriBB o 30k (8 U6k FFRFDEY sysfemd Be d i €
(202); displaying, by said data processor (302), said first magnified i mage
of sai dzepesating pagnified inmgesiof hmemindiCiEdbonrian nhghfraivd ifegrstatd Havadose@hi@hs dfabel
highlighted, on a GJI (graphical user interface) (310); . accepting, by
sai d dadtempreticdissre kugwpip onegf ondingyy skikhis e askof J§i naykageahraifacturaio pdditivn20 sad

sector corresponding to said sector |label is conprised of a plurality of
1/0 (i n%?f[‘?“ﬁﬁ‘?%ﬁgﬁmﬂ%é‘&g&% 9 gareesphymenyy IC die in g ylata siprapepi 3Yiohthe aj d f ai | ed
celdy i ( ik DL D= 01 R . i on rresponding.to said UQ | abel ;
ot eoriBie stntioh S Rronk Hee Bl %) B0 ut d R R A RIS e o
sG~ctormma,a@m@&kgén&a{e@ana%m&@%%eé’ate?stJrgf)Qﬁhﬁs’éh.d‘data storage unit (3-04);

~- 25 mapping, by said data processor (30 said 110 label to an 1/0

regi on a corResfignelFipg, thedakddesidr G thddahapOihe Satbdatt A6 @8 chobREMedpbEhgiigrage of
sai d sector
" the sector label on the first magnified image of the memory IC die (step 408 of Fig. 6). Programming

applications, such as the Authorware Professional Macromedia Program from Macromedia, Inc. located in San
25  Prancisco, California, for mapping information to an area on a graphical image are known and commercially
available to one of ordinary skill in the art of software programming. Such a programming application is used
to program the mapping of the sector label‘to the sector corresponding to the sector label on the first magnified
image of the memory IC die. v
Referring to Fig. 9, the data processor 302 displays the first magnified image of the memory IC die

30  onthe GUI (graphical user interface) screen 310 with the sector corresponding to the sector label highlighted
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_ t~rherein

i ;di i id data processor
correspondi ng to said sector |abel; displaying, by sai d'h T
Sector | ahBletieh Sai d I/ - region correspond: ng {0 sai &eZBC’% J DoCsHl
- sector 02/084 ~ ( ( . T by

e e 01 b b0t acoen rng- by Sai o dars b ssessor. & col i
~nPf aAo~~e~! 1 accepting, _ _ , a _
| abel , wisep €00 Bait IhFi@ 9; fogihoexample bﬁﬁ&?[@ﬁ@ﬂ?ﬂo@F@@% %zuh{e@a{n tg&\;s\ékt]oer?agflgsogerggh sed
of a plurality of colums of nenory ceIIs. (.'~62, ), a | ageen,
col umm_ ofOrFBPRGIRG todkeithisd sprips 236. Jethaticzala nwgtnﬁhddmagvgftnetncyxgtnuh?l omg:%la j
node of clelsagﬁlh dOL sghg@%ur a‘Ill t%/ of menory cells in sai 3@;0 um, nd

i HPERG" g Db ety v ?@éﬁf@epnmweah@gm;gi 0 %hgf?[) y cells

(302 et hi g me St R gistrer 20 v g emAe penat bseror el d | /4
| abel fr i i 04) ;. neppj N9, Ry _sai d data processor
(5057 o ke i e 48 AR e SR
Cor T 6spondi g 6 el a1 U ane og R LA LIRAR R e SR 302)
correspondi ng to sai ;- d, _ : :

i i thagt thediigptuindgnificld imagegps i€gi on coaesponding to said I/0O
F:Ibgl t\rll\':tﬁ? sai gmf/erti cal cghgfgﬁg??s[ghg?rﬁﬁ?ure 15 cplrorespondi ng to sai_ d
ot e by e G e or cemanor (S5 [dewmpapnuBd Ll LRSI | o
accepting, said data pro : _ ;W ai d.
TEEX i tids N iy o
of nor, NS , - F !
_mam)qrgy é‘é‘?’ﬂ%‘g‘°+?asé‘a§ 8%“%‘%‘3’?’5%“’?%% | l?ts%Pi@;%lz Eria&%gam M;aﬁrgmalh@ﬁg ilcﬁat@g iée:jnof
each of i Rlatitbfal do¥mhinf BAPENi0S 1 _
failed cell. is I ocat ed w thin a row'g OD%F?B&?EE?F??%‘BW@Q%TR:Q??t g_sgl d
row | abeira;ﬂabietﬁr&pmf&gihqrpmsiaug.aga;saﬂ‘pgrpﬁggﬁm(%p%)mht%% d roa(r§1 W\ﬁf% SRt O 2
horizontal 25 co_ndu'ct |%me st _rl;i;::ozzlemco_rorﬂgfponﬁ ng@mgij/@g;,glg oottt/ O Laber
gghrgvi mgﬁr#]ﬁafag?d edlgltalg pr ocesg%ir (?f%gzp)ﬁ),&%ai d Lhi rpldrrlrﬁgni i efl : mage of

i agnificd ppg jeprgnding tg the sketoy I@del. abel Wit h sai ori zonta
o Z![ ?lve stf?ﬁc;tefrﬁeé?g??gtgnﬁ?gn to saig row | abel highlighted, on said
a)JInq%gr aphi c&f H‘?ﬁ‘é”i’?‘ﬁeﬁ"é’i‘iﬁh&@@)’me‘ ip. 4, a3y is cprgprisqitot a-plamlity of I/begi@s.Drlﬁ&;]T
' i fi i he sector being at a higher

0 1 D6 130044556600 BIRL L 6d Jmmge of 1 r being at a
magni fication tel%l}_tz}n tﬁeegl & [r;rﬁ'ﬁ’ﬁl !%]gyﬁgﬂ?fﬁ%cegi“??ﬁ?ﬁﬁ?rﬁ?mﬁﬁ%ét im(q)ﬁ Eﬂgn
| 'Eﬂlergecond r%ﬁﬁig?%% 7 mage O?En? éﬁgkeng o) OEﬂ%se(c:t%rr?ﬁﬁ?sg?n%%g’?gﬁ?c@&%ﬁlP%i ng: a
pr ocess te GUB@2iphicabuet ifterthad) Soréeh QLGS T redi G e HR PG t@tﬁq 8 ﬁiﬁgéh@?éd” a
respective set of images corresponding to each of agl@;ra |';y ko) mem)[y I C
i 160f Fig. ).t Figi 19, examgl a/) il ! 1 4a0€e u
Eggzegagfseégeﬁgﬁggpo? ?nfsw?‘rhﬁcti oﬁ;ﬂgt ﬂ?‘?uﬁéﬁf’n? anmdtJ ;v\%egei n exe_cgti on

i d° ' urgh [} regien 368 wishih the seafor23pr Dles@ey, a hadBRY ira g 1T 68 sGhl

8]; o?:elsggsr o) uf‘éh‘bﬁ?i cal | Q%Ixtat erm ng and digspl ay a physical | Qcati on s ~f a
fail ed cezloﬁv 15'?‘ wacﬁsggy?dé’?thﬁ&)ﬁ@’ﬁﬂ"ﬁd%{ nieriase) sereandhbwith theoyrihrifOaegiant268l circuit) .
di e .by ﬁgmjgggdr_n' ng the steps of 15 accepting a nmenmory |C (integrated
circuit) die nanme corresponding to said

Referring to Fig. 6, the data processor 302 then retrieves a third magnified image of the I/O region

T

corresponding to the I/O label from the data storage unit 304 ‘(step 418 of Fig. 6). The third magnified image
25  is a graphical image of the /O région corresponding to the I/O label with a higher magnification factor than
the second magnified image of the sector corresponding to the sector label.
- The data processor 302 then maps the column label to a vertical conductive structure corresponding
to the column label on the third magnified image of the /O region corresponding to the I/O label (step 420 of
Fig. 6). Programming applications, such as the Authorware Professional Macromedia Program from

30  Macromedia, Inc. located in San Francisco, California, for mapping information to an area on a graphical
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menory | C die having said failed nenory cell; accepting a secté)r bgé)ﬂ%
wherein said nenory 1C die (202) is conprised of a Plurality o 1s 4
(232, 234, 236, 238); and wherein said failed cell is located within a
sector cHIO@3¢Wdi ng to said sector |abel; 20 retrievi ng BCTHUSEnsTAgNI fi ed
i mge of said nenory IC die (202) corresponding to said nenory |IC die nane

fromsaid data storage uni 304), mapping said sector |abel to a sector
cor r espOHar ?{51%{08“?51 ; ré‘eer‘f,‘?]%ragalﬂélﬁ%@ op Pt edinary skiil fntherart gsofivare BeerIwRige of sai d
menory e di spl ayi sald first magni.fi i of said ry 1C die
with sa?%hgg?fg or gga@é%a? gﬂs'%%ﬁ%tloﬁﬁ’g’fa% the B P'g%??‘&‘f‘ g?’%@%ﬁ"‘{tﬂflﬁ?ﬁ‘ﬁa{}zﬁﬁ%@on a
CUL ( g1 @b fflind B EERERNbe] or ik ingHag SALAERUPHL 6 SYPLATPoRAREEP! | NY_2n
I /O (input/output) |abel, wherein said sector corresponding to0 sard sector

| abel i sevomgel sed of a plurality of UO (input/output) regions (262, 264,

' 766, 268), and wherein said 'failed cell is |located within an UO region
cor respondi nés Bcribechersin vdth kdfeterkcato Fg, 4, a7 VO refor E\ebimprised SHERIa & vEelfal ~SL" ~~
R 01 DEC 2004 retrieving a second nmagnified i nage of said
sect or eBAYCEEFEREIresGith eack wrtivaloerduesive btabtate couplsriodias dehimhd e eolentnot MPS (methlt

{304); rra(Eepi ng(glaai d 110 |label to an 1/0 regii on corresponding to said I/0

| abel o EAPHCLEIRIITAGHY Reepry Gty he solung lgpekoapespandsip the ¥qstisaksrrigctive sai d
sect or el - 5 di splavin sai d secqnd ified image of . said sector
cor resp%)uﬁgﬁﬁao?lgggogﬁe °sec%51raShlné°3}§’fy° Sﬁ’ﬁwggan&gpa#eflﬁe?‘%réf corresponding to
sai d |/ 0 | abRleeh SN @aBhrakd 362~di48111& %&&Mgﬁﬁéd SR or DG Lol %1[? €.
~accepting a coluntz l'abel, whereln sai i regl on corrgespon n o said
1/ O1d abedrreipsndigidihé B@HbD bn tBe GULEApHidalustfintbifabd) RSn 90 il He F¥tiGaElohdckvd62,
364), 10 and wherein each colum of nenory cells has a vertical conductive
. St r uct swueiure categioadingtothacohmohdabelfhightighted Gdtepsiaz of Fizl 6)r BiFid. Y1, &dr eximplalefcid | S i n

said- colum, and tvherein said failed cell is |ocated within a colum of
menory &Pt $2iserandsd Samia Aght U0 regicn 360byaredundebryiregion 856 (willy tharpsianst362, B5H,
magni fi engg"g{%%g of. aaf d. UO region _corresponding to said 1/O 1S | abel from
sai d dat d"éJ“ﬂ ghed lings infig 4 s Abcilelt BP ergion BRgethe ¥Qregion somespending ifhtiuct i ve
struct i o.sakd colum |abel. on said third. ni fied imge
of  sai o FYESTEERRAIHT ey SR ERR, e el Bt mtel a0 1
nmagyy fi ﬁ%ldyé@&_@he@ﬂ%@&pﬂiczhh_@rfn@gicgﬁcﬁ%lg.s&%ﬁud&gyxﬁ orrid bofkned bgtg'eénl | abel
with said vertical conductive structure corresponding to sard colum | abel
| ughi i gétljaeeht /O Regidad stich@hd thé GHaREHD1/O dgiobisd visuallyelistiRe Rom eBE GRP tnl thiGnagniigV | abel ,
wherein said /O region corresponding to said I/O | abel is conprised of a
pl ur al i impeeodf thed@gegidns.menory cel |l s (242, 244, 246, 248); and wherein each
row of rrermrl\{ cells_has ~a horizontal conductive structure 25 coupled to a
node of eachR¥tringtp Hiepll saeh {Q spgier happ grenpyof pestidalkeondyctive staictgywithefmthenvher ei n
cell is.located within row of nmenmory cells corresponding to

craid faile : i
said r Omaﬁmggnﬁt&een two adjacent groups owertical conductive structures such th%t the adjacent groups of vertical

20  conductive structures are visually distinct from each other in the magnified image of the I/O regions. In the

L€

example of Fig. 11, the I/O region 352 has a first group 362 of ten vertical conductive structures and a second
group 364 of ten vertical conductive structures (with the groups 362 and 364 of conductive structures being
within dashed lines in Fig. 11). The first group 362 and the second group 364 of vertical conductive
structures are adjacent and separated by relatively further spacing. In the example of Fig. 11, the column label
25  ismapped to the fifth vertical conductive structure from the left in the second group 364 of vertical
conductive structures, and this vertical conductive structure corresponding to the column label is highlighted
on the GUI (graphical user interface) screen 310.
Referring to Fig. 6, the data processor 302 also maps the row label to a horizontal conductive
Structure corresponding to the row labél on the third magnified image of the I/O region corresponding to the

30 YO label (step 424 of Fig. 6). Programming applications, such as the Authorware Professional Macromedia
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mapping said row | abel to a horizontal conductive structure co reﬁggn%’ ng
to ;,aid row label on said third magnified inmage of said I/Or di 04

- correspongigtdnilesaid 30 J!O | abel; and 1~ ~, fvElI VDED SHEET W ~| d~| ~$ccm
nvmmr 0 1 DEC 2004 displaying said third magnified i né§d/GOVERY 1/ 0
region corresponding to said I10 | abel wth said horizontal conductive

st r uct urkogan fesMedndhaly, he idaédin 5 Prinditd) Catford Mot BiHpRE infPRatSMo%dn P on a
(graphical user interface); the second nagnified i mage of the sector being
at a hi gfiephicshinenst & kuewh end commercigilytangilabli tossne crgitiadyisall in theager @ftwirhe menory |1 C
die, and the third magnified inmage ~ of the 3! O region being at a higher

_ magni f i CAPEHHRReh SACh R sEREE aPRYsaiian §sjueed td pestpen tf maphieg afetetrow labetto.a 19 ~Eh| DED

© SHEET ~ '.arﬂfEISL~d~~ﬁ ~~. . ~nt, ~~ -, . o ] _
. As. A A HEIR PrRFIVASTICtEe carepopding ta the rovplahebonhe thisd magpifitimage loftheMiowedivi @, AH
(@ 5Tc%n'espo

] 9] wr ngb] X] cé‘fig%ﬁoéhae O(:lzziiﬁe%ia] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca]
cajca]calcalc i feftbleGRHEA 3 1Q rekiSViBactidsice ality of har

zu{okf 1;1\ V\]] ca} Cﬁdﬁ%ﬁ%ﬁ%%ﬁ]}%g%ﬂa?ﬁ%% cﬂzﬁ cé?ca‘i ERysed preaurlip okhrizaal o) ca c
al] ca] capudattivajumaduesyitadadrhatisontal] Saubtive dtructure coupled to the contro] gate.of a tow of MO '
11" #, SULES &r &&&L ((G)) . ¥ AF* +++i , % :00F2K2V2b5q22{ val gbi%] cal ca cafc" a] ca]
ca] ca] cdjretaosid} wajcouthaer) vad of akmary el CBlcead k] coarkspaddh ©Meh6@doftal conductive

a]J ca] ca] ca] ca] ca] ca&ca] cal 2@3! 445J67p88S999X: <@x<=====7ABDFNGRG G CHI Kl K} x
sni d_Z] [SFREFcsayricd)te 4 10w eremqry cells having the failed memory cell.

aj C cal CcalC aljc"alc calCal CajCaJ Cal Cal Ca| Ca|Ca|CajCa]lCa]Ca]lCalcCalcCalcCa
C]a] ?gl | LM’ }\ln%g:rrlng toaigxg. ?l,the]data %)rocc]ssor 402 d!splay]s the]third lnagnllﬁed !magl of tl!c I/O]regio]n I ca) cal

000000001 BN | gb J .
c"a] ca] ca] écé%y ca% gﬁW&% c%%f? E%ﬁpélﬁ%l\éa’é‘?@}‘ﬁ%)]é]?’a %@é?@;%g&%g@%é g]U]c g?{
\j1]7~k~ pon 19 {ght of Fig. ig.

) Hideeomr o apord My o ALK IR R IR T P ca) ca

d/ dddcee<f fg| wnhc”Y]]] ca] ca] cafca] ca raT

] ca] ca] dehapaddsaihe fojutietoridnaibdondul 0/ hitdtufeFlomaldia, 5id 'l ARG AGIEEK KRl frOMTBOr 0
wooooopop7qqrdrr4ss8uu|l wnhc”Y] ] ] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] cal ca] cal] ca
lc corresponding to the row label is highlighted on the GUI (graphical user interface) screen 310.

a] ce}}jca] ca] ca] ca] ca] ca] ca] ca] _caica] ca] ca] ca] ca] ca] ca] ca! uFwwxgxx6yyzzz{t {z{

{{{{fIC ~Z~~j;'1‘{t29s PRichy e Aie} p3eaidipdinpeedf tha pempry i) diok cabreted wit tbas]ectaj ca] ca] ca] ca
heal calloplentlosheal o baloalaad GGl el 82l LAl L e, & o
gli

7{val gb]
o] cal cal e A U RSP G AR Sl BTG P barobrea] ca] ca

: cAl e , | f QK1 yP
% ig]n:?g]_“ch‘%fgﬁel Efgﬂgﬁgﬁgﬁgﬁg?ﬂg}aﬁﬁ g%%pg%%?% g’?}%?]éng?rcﬁeg?%%%g] ca{cg

] ca] ca] ¢uapaimlcondpadiogibaalioaibeln gaded wit\ MRt RAkN @RItk SlGpdaa) cal cal
ca] cal ca] ca] ca]ca] ca] ca]ca]c"a]ca] ca]ca]ca] ca]ca]ca]ca]ca]ca]ca]ca]ca]calca
] caPfa)] &iheselura lapglpndthehorigmrialeondudive piolce]cordsmadingih ta fovahiepligitipieail(@a) ca) cal ¢

" c aljca]calca]cal]cal]cal]ca]ca]lca]calca
Chi+ T0n@pi BHSRT B Sabigoe () 1 0% () - b9100& (o o

0% ()2 1098 (P POV PRy e o pap s e el i

" 109 faildd HBmboy o e. (1 trdsQtine he Y]ég(yc;c on 0 Q%Grgl‘lzo 1

o { bkt LTl R0, (B D AR e SRR o
conductive structure and of the vertical conductive structure and of the failed memory cell on magnified

25  images of the memory IC die is automatically determined and displayed on the GUI (graphical user interface)
from the label information of the failed memory cell within a relatively short period of time (such as a fraction
of a minute, for example). Thus, an operator is saved from the time-consuming labor of counting thousands of
conductive structures of the prior art manual determination process. In addition, the present invention avoids

the human error of the prior art manual determination process.
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| 109 ( testingTsterd For AEDEARErADALE u(e)caqse/aﬂﬁé&mu}eo@ﬁaﬁafﬁen(o}y&n W&iefainaﬁon
%OY&' ()-!10%& ()-!"#, $WWEX&Y&Z&AVK@ 10 10
10s: #10%@6@\1830%1;:&0(916 oty @NOPgLAtiye B8on mia) bRindrtaken(toPra@aiBhe(oycuFdibfor &&8&t ( ( dE
VK@ )-ff 10%&' ()-s109%& () -
110 a&' 7y e5lls-dyging aygpiaciuresyf meipory B¢ diss EVK@ 10 109%& () - odEVK
%R 9 10% QYR ().- +++i, *
ig*/ GI&J_(OZ /&.1 B /%é%f%i%)by&m%%&(}f@@&lp%ogygnd %&%%n%e}l tcgbe hmmng For example, @ne present

1%30_&51 (()%}Ggg %uéln &sc&%}s&'{%%%fi%lﬁ,é V2 b 2R g(q‘ %%éwg zf Y ;sérlege; mvcixt)lon may ge used

with various types of layouts for various memory IC dies, as would be apparent to one of ordinary skill in the

art from the description herein.

10 In addition, the present invention may be used to generate any combination of the first magnified
image of the memory IC die with the sector corresponding to the sector label highlighted, and/or the second
magnified image of the sector corresponding to the sector label with the I/O region corresponding to the /O
label highlighted, and/or the third magnified image of the I/O region corresponding to the /O label with the
vertical conductive structure corresponding to the column label and/or the horizontal conductive structure

15 corresponding to the row label highlighted.

themorc, as will be understood by those skilled in the art, the structures described herein may be
made or used in the same way regardless of their position and orientation. Accordingly, it is to be understood
that terms and phrases such as left, top, column, and row as used herein refer to relative location and
orientaﬁox; of various portions of the structures with respect to one another, and are not intended to suggest

20 thatany particular absolute orientation with respect to external objects is necessary or required.

The present invention is limited only as defined in the following claims and equivalents thereof.

25
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! g;[#$i8(;§&( ((& 1 A 1@5@({ IK} ﬂgtﬂﬂl aljykdelempinmg and dlsplaymg a physical location of

: If)/&oé/({l\% 2&&?) ZMM%“%B%%@W (‘%ll%fg’g% ?o 1%%‘/%6‘ )_IO/&S) hle fj)

] 202), the bt d nchuBiighths WABSEX6{ \ - l'Q&#lO%& ()- 1 9%0%& ()-
1_0121/0%%)(;{ Or?#?s c(i)xem >$10%& ()-! 9% 10%gg& () - UXXX&Yt YYYb@\: 11 Q"
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accepting, by sa1d data processor (302), a sector label, wherein said- memory

IC die (202) is compnsed of a plurality of sectors (232, 234, 236, 238), and wherein

10 said failed cell is located within a sector corresponding to said sector label;
retrieving, by said data processor, a first magnified image of said. memory IC
dle corresponding to said memory IC die name from a data storage unit (304); and
mappmg, by said data processor (302), said scctor label to a sector
: | correspondmg to said sector label on said first magnified image of said memory IC
15 die (202); _
“displaying, By said data processor (302), said first magnified image of said
memory IC die with said sector corresponding to said sector label h1ghhghted, on a
GUI (gmphxcal user intcrface) (310); .
accepting, by said data processor (302) an I/O (input/output) label . wherein-
20A said sector correspondmg to said sector label is comprised of a plurahty of /O
(input/output) regions (262, 264, 266, 268), and wherein said failed cell is located
within an I/O region corresponding to said 1/O label; ‘
- retrieving, by said data processor (302), a second magniﬂéd image of said

scetor corresponding to said sector label from said dafa storape unit (304);

25 ' ~mapping, by said data processor (302), said IO Iabei to an IO region
mrresponding to said I/O label on said second magnified image of said sector
corresponding to said sector label;

displaying, by said data processor (302), said second magnified image of said
sector corresponding to said sector label with said I/O region corresponding to said

30 /O label highlighted, on said GUI (graphical user interface);
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0% ()- " 10%0& ()accemr@ma@ dataZrbC8Y, (a) edﬂlm@WWBtéin said /O region

?@%%2 I(J) kdEL Se (') ékéﬁ%ﬁéﬁ?kﬁﬁ‘éﬁ%& éé&@k‘%@; }%%% r{lﬁmogymﬂm ()-

10968 362536008 () - s(10%08& () - nBor ot ouovowooobCI rQ .
1@0%& ()- $( )1%%% ((m) 100 100 100Y<s10%0% () - : 10%0% ()- 3" 10%
& () - copop7qqr dEHE Wesreinceagh cylummrofimogory) celly bas 26%@ica) condiaie® s(tr).tc’(iire

8(0;% 8; 3" |0 ‘;_IO}% dfﬂ%?}é %ﬁg@g@%dgﬁ ﬁl%éd%n 8 #;10%& %ﬂi cyaocy«& L
y, mMLOY&' () - wheremogid Jailsd elvastivgatéd mt!lm#i@%&n(n)of@ﬁéfﬁ {aeﬁgi E&ng@xdx@ fo :

0 971098 - 109 () - 5#10%& ()- 4" 109%& () , 2$109
?{13{/5{%2{{5 %qénm@a bek oo ()(é 109%& () - 10%& () - $10%& ()-F 10 10

i?gﬁ%&( §) 911)%&&17%? 1 05«%3@ daﬁ f%%s% %%%&2%8{&%&&%&? Y9100 ()

- GLO%&' () - 1%98ARD m&é@m& Palmffm@ 58 854/ storage unit (304);
10080 ()1 S1ligf) vy Bk okl 0 S HOBobl B  STRGR S10%
LOF<10% ( )cond6asive otuchure Gotregsadink- 10568 %Blnin Gt ' AEGHIE iRk 'bSHidd) - ! 10%
& ()-"10% 1Qage of said /O region corresponding to said I/O label;
dxsplaymg, by said data processor (302), said tlurd magnified image of said
1/0 region corresponding to said IO label with said vertical conductive structhre
15 corresponding to saxd column 1abel h:ghhghted on .said GUI (graphlcal user
' interface); ,
acceptmg, by said data processor (302), a row label, wherein said /O region

corresponding to said VO label 1s comprised of a plurality of rows of memory cells
(242,244, 246, 248), - T

20 , and wherein each row of mémory cells has a horizontal conductive structure
coupled to a node of each of said plurality of memory cells in said row, and wherein

said failed cell is located within a row of memory cells corresponding to said row
label;

“tapping; by saiddataprocessor (302); safidrow labelto—ahorizontal—— ————
25 conductive structure éorresf»onding to said row label on said third magnified image of
é:aici 170 region corresponding to said I/O label; and
displaying, by said data processor (302), said third magnified imége of said
170 region corresponding to said 1/O label with said horizontal conductive structure
corresponding to said row label highlighted, on said GUI (graphical user interface)
30 310);
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h& () - a data storage unit (304) having stored therein a respective set of i images
corresponding to each of a plurality of memory IC (integrated circuit) die names;
10 - and wherem said data storage unit (304) has sequences of instructions stored
- 1here1ﬁ and wherein execution of said sequences of instructions by said processor
© (302) causes said processor to automatically determine and dxsplay a physical location
| of a failed cell of an array of memory cells on a memory IC (mtegrated clrcmt) die by -
performing the steps of:
15 ~accepting a memory IC (integrated circuit) die name corresponding to said
1memory IC die having said failed inemory cell;
acceptmg a sector label, wherein said memory IC dxe (202) is compnsed of a
plurahty of sectors (232, 234, 236, 238) and wherein said failed cell is Iocated within
i sector correspondmg to said sector label;
20 retrieving a first magmﬁed unage of sald memory IC die (202) correSpondmg
10 said memory IC die name from said data storage unit (304),
mapping said sector label to a sector comresponding to said sector label on said
first magnified image of said memory IC die;

displaying said first magnified image of said memory IC dic with said Sector T
25 corresponding to said sector label highlighted, on a GUI (graph1cal user interface)
{310) of said computer system;
~accepting an VO (input/output) label, wherein said sector corresponding to
said sector label is comprised of a plurality of /O (input/output) regions (262, 264,
266, 268), and wherein said failed cell is located within an VO region corresponding

30 10 said 1/0 label;
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SU 109
sector label from said data storage unit (304);

U

mapping said /O label to an I/O region corresponding to said /O label on said
second magnified image of said sector corresponding to said sector label;

Hisplaying said second magnified image of said sector corresponding to said
sector label with said 1/O region corresponding to said /O label highlighted on said

(UL (graphical user interface).

accepting a column label, wherein said 1/O region corresponding to said I/O
label is comprised of a plurality of columns of memory cells (362, 364), ‘

and wherein each column of memory cells has a vertical conductive structure
coupled to a node of each of said plurality of memory cells in said column, and
wherein said failed cell is located within a column of memory cells conespondmg to
said column label;

retrieving a third magmﬁed image of said I/O region correspondmg to said /O
label from said data storage unit;

ma;iping said column label to a vertical conductive structure corresponding to
said column label on said third magnified image of said I/O region corresponding to
said /O label;

displaying said third magnified image of said /O region corresponding to said.

I/O label with said vertical conductive structure conespondmg to said column label
highlighted, on said GUI (graphical user interface); '
accepting a row label, wherein said I/O region corresponding to said I/O label

is comprised of a plurality of rows of memory cells (242, 244, 246, 248);

E
10 10

25

30

and wherein each row of memory cells has a horizontal conductive structure
coupled to a node of each of said plurality of memory cells in said row, and wherein
said failed cell is located within a row of memory cells corresponding to said row
label;

mapping said row label to a horizontal conductive structure corresponding to
waid row label on said third magnified image of said /O region corresponding to said
J/0 label; and '
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the second magnified image of the sector being at a higher magnification than
5 the first magnified image of the memory IC die, and the third magnified image of the

J/O region being at a higher magnification than the second magnified image of the -
sector. , - ' ' |
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