-~ 1 2 0 JUN 2005 MEMORY ARCHI TECTURE PERM TTI NG SELECTI ON OF STORAGE DENSI TY
- AFTER FABRI CATI ON OF ACTIVE CIRCUI TRY Field of the Invention [0001] This
invention relates to sem conductor menories and to the nmanufacture of

. seniconductor menories. Description of Related Art [0002] Manufacturers of

integrated cireuit (1C nenory devicds such as dynam c randgm. access
nenory (DRAM), static random access menory (SRAM), add JUNs nory
typically provide different products having different sizes (i.e.,
different storage capacities). Each nenory product generally requires
separate devel opnent, a unique nmask set, and a different manufacturing

process. LHg ] turing facility from manufacturing one size of
nenory de@%ﬁ@%g @ﬁ%ﬁﬁéﬁﬁ% ng%ﬁg ARG S@i‘ﬁcé‘éo@éﬁ“ BEORAGE _EgN&uW ng
because the mask selrqRek PABRRSST é@fe&@fﬁﬁ?ﬁicﬁ?R@anged' The time
required for these changes can reduce nmanufacturing efficiency and

i ncrease the cost of the nenory devices. Additionally, the manufacturer of

I C mam)leix% ﬂ?\ﬁjlecleg giften needs to accurately judge the demand for nenory

devi ces ent sizes. O herw se, the manufacturer has inventory
pr obl enfd00d]eThis @entbarBRs tferi®MREMoABMhGES At the n?aﬂ?fat:tl&?e nuf act urer
has too many nenory devices of one size and too few of another size.
[ 0003] %ﬁ%?onﬂactt@rrwewesa 801, 406 descri bes a programmabl e gate array (PGA)
architecture that permts manufacture of gate arrays of different sizes on
a single wafer. The PGA architecture includes arrays that can be.used
al one f9L 3@l ofdYIi&GER4Or conmbined with other gate arrays on the sane
wafer t0 create targer devices. This permts simultaneous nanufacture of
“date arl08§3 Ménudaddrersefiintedrated cieduit (bl ievidaVRich B MsOGhded W th
changi ng nmask seté)ﬁlgr separate manufacture of different sizes of gate
array d&TEEEMoMm, WD1 statir rerdony enepisreenanry (SRAMD, avdiflssh memorymdieallyyi ng
arrays prbvidé AffRf ' i idds @24 RiifrL LYt o gduct. i x
resul tipng from teﬁlgf)ﬁ‘oggér{% gﬁ??%‘%kfgr\ré%tc%éég ?%\}\%/ef%/r%%,sws?%écehm%p ?Jétge%ﬁl %ahcg]s have not
‘been udBeFPrefugEepetally semiires separnlealeygopmentguini@reanisk sef andendiffyrenf or
eXarP Y anarMondfifieRss, Wilying ATl fiElinidl My Ok htuelchig one sl B/ 01t P!
memory device to another size of memory device can be time consuming because the mask

set and process parameters must be changed. The time required for these changes can reduce
manufacturing efficiency and increase the cost of the memory devices. Additionally, the
manufacturer of IC memory devices often needs to accurately judge the demand for memory
devices of the different sizes. Otherwise, the manufacturer has inventory problems when the
demand for memory devices shifts and the manufacturer has too many memory devices of

one size and too few of another size.

[0003] U.S. patent No. 5,801,406 describes a programmable gate array (PGA) architecture
that permits manufacture of gate arrays of different sizes on a single wafer. The PGA
architecture includes arrays that can be used alone for small devices or combined with other
gate arrays on the same wafer to create larger devices. This permits simultaneous
manufacture of gate arrays of different sizes and avoids the down time associated with
changing mask sets for separate manufacture of different sizes of gate array deviées. The
ability to combine different numbers of underlying arrays in different devices allows
flexibility in the product mix resulting from the fabrication process. However, such
techniques have not been used for memory because input/output requirements of memory, for

example, for address, data, and clock signals differ from the input/output requirements of gate



2 0 JUN 2005 arrays, and efficient methods for conbining nmenory units on a
-waf er have not been known. Accordingly, achieving simlar efficiencies in
t he production of menory devices requires further advances. SUMVARY

. [0004] The present invention provides nethods and structures for

manuf acturing menmory chips of diffegent sizes on a s} foljigNvegpg§r or using
the sane masks and processing steps to generate a generic wafer that is
adapt abl e to produce nenory chips having a size selected in the final
stages of wafer processing. Wien the generic wafers are fabricated, generic
| ayers arayspand qﬁﬁ Qj¢ramemlwd®formemmﬁyngmnem9ry utlite onre mafer havd hia beeickdsdhe. menor y

arrays an erd pher CIJ’CU such  as put/o ut (J/0O circuits,
control ﬁc&r@ﬂgft" ac é’%cférfl gﬁﬁ#@& l%ﬂl?p ugtionyy r\“g?%ry dgHaFsIraEtcRer

per i pheﬁmﬂhexcadvamtjeb.s needed in an int egrated circuit nenory device. In one
enbodi nent, each nenory unit alone is not conplete but is conbined with one
or nore nenory units to forman IC nenory chip. Scribe | anes between the

menory units can be left free of active circuitry or may include
connect $HYMMARIi try between the rrermry units General |y, the desired

stor ager ch menory. chi he area of each chip and
whet her Oﬁﬁ@ %?S%\I}\} lﬁ cnign fﬁw%Fg}‘? Oéls? cf ”I@f & FAOYpGiuIng MEEOYane i | |
cont ai nchipsoofriéffdrem@izes 6164 bib gl walfH P AbinYiRkase ek Jn@%&e@sﬁng{@éﬂ%rﬁl devi ces
of a specific storage_capacity, specialized |ayers, ically

i mpl emeRCR S 8EEG afen #@F isgAniatle Bryodupe anemqsy Fhipg b%yntg/wzq ctpdrier i ¢
| ayers the ﬁﬁﬂ@t&\é?oﬁ\pﬁepﬁmg gl ﬁ?}g eﬁ@ﬂ?ca\%fe% are| 8r1<?a?§¥ g8 %‘1%? ef2YErs

i nt er connect appropri ate nu renory uni as a
‘single ﬁoenmﬁ@t}’@émewry it Tépemmwlry puith 1hdy<mmememy aaﬂaymardi aiphealboper at i on

of sele C k e tlntear c when t he
circui t&'tbC ggkgél cgr% }I‘R‘B{O%gp ZG (?)Cdrcfl $ic tf‘gr‘f‘gﬁ‘fl ‘f‘]eé?o g{& Bye

capaci tl}uffe['d)ﬁﬁ)cﬁi)r (ﬁh@p@ﬂﬁ&(ﬂalm&iltsﬁee&éﬁn|aﬂ‘{1ﬂ§§rht@dﬂcﬁ&nt%n¥i’ﬁ$r§rde{nh@.t Id ncludes a
pluralit ynits that are separated the scribe | anes. The

Menory |efrg’°ge nél?é‘ﬁ‘ PHEPTYUSH NG lﬁnqtucpgrpletedaﬁw@mwdsmmmw&m a first

t of
sur Sunﬁ&ﬁf%"%"“hﬁ"‘ﬁ? o LR MIP) St A ZenR-A08 o bl P hTHET |

chi p havgerng agtiver qlrcgthysnmaageclmcmmomoymg Alrtstry betiveed the niearary ngltsa s econd
conductd rget a _secand t he ts an tting the
vafer o rly MO I AR o B e ooy K B GEBinEb o grca o csoh cip

and whether the wafer will be cut along a scribe lane or the scribe lane will contain

connecting circuitry.

[0005] When demand requires memory devices of a specific storage capacity, specialized
layers, which typically implement electrical interconnections, are fabricated over the generic
layers to achieve the demanded storage capacity. The specialized layers interconnect the
appropriate number of memory units to function as a single IC memory device. The
specialized layers can also disable operation of selected circuit blocks that lie within the area
of a chip when the circuit blocks are not required to implement the demanded storage |

capacity.

[0006] One embodiment of the invention is a wafer that includes a plurality of memory units
that are separated by the scribe lanes. The memory units are such that forming a first
conductive structure on a first set of the memory units and cutting the wafer along the scribe
lanes surrounding the first set of memory units forms a complete first memory chip having a
first storage capacity. Alternatively, forming a second conductive structure on a second set of

the memory units and cutting the wafer along the scribe lanes surrounding the second set of



3 2 0 JUN 2005 nenory units fornms a conplete second nenory chip having a
second storage capacity that differs the first storage capacity.

Generally, the wafer includes all active circuit elenments required for the
first or second nmenory chip, and the conductive structures cr&ﬁg at | east
one of the scribe lanes to connect active circuit el eddh ne menory
unit to active circuit elements in andther menory unit. [0007] The first
conductive structure can include a conductive pattern formed with a first
mask, while the second conductive structure includes a conductjive pattern
formed WMIPRAUNIS drgsp ete SeRppd MmOy sBIRsivEag f sworthfo@eaeapecitathe E

struct Uﬁﬁfe'rssthgﬁﬁt‘?ﬁt:%g 85&&{ el nc‘%gf 4 tH@LvtaFer mclﬁ?crsrﬁl Qgtt\]zen:?rc{lft ]@I%hleﬁ%ndum | ve

structure in this i‘men use option in
t he fuseegsiredifot theeﬁrstl%mrsmdng nﬁdilﬁ)@@:h@ﬂdn@ﬂmdzummtm s@lidtires EHoss AtNedstises

i mpl errenti g econd fuse opti.on.i n the fuse structure. Generally, the
fuse st PLbEgribe %FM@%‘F‘%@V%@U&C CIHYHB INPC MR MNtHQ a¢tig&drcriy t her eby
mtercog;ggﬁtﬁsti oﬁterm%hﬁ) it he nmenory units. [0009] Each nenory units
generally i1nc es menor cor es and peripheral circuits, but different

menory ncl,u fer ent ripher Ccircuits so. that en t he
nmenor y wl}]‘n?f gﬁegf?réf wod Clfvr‘? S |E‘ﬁu %%F‘E‘%Vcs“’? Bas@mrftséﬁﬂ?fh‘é‘(ﬁg)’} Ud so that
bondi ngnfasid whitt ﬁf%rseéoxfdeond&&'ﬁe dirflcftﬁfeqﬁ&lu§észaecoﬁ5%1€9¢e)ﬁaﬁ@n9§m?erdew§ﬁ gilar. Wen
redundant peripheral circuits are present on the sanme chip, sone of the

redundafcord maski t s can be di sconnected or ot hervvr se di sabled. [0010] The
wafer is cut according to the desired size or sizes of nenory chips, and
each ni08BYInoné spaciffn eabddimemtca fide stractuferit amﬁecsadrtéﬂedmﬂtﬁy vAligli tional ly, a

| ar ger aci r chip can.have d have been inside a
smal | er ‘G‘ {9¥§E§|50 ‘Y‘ﬁ“ﬁ%?tﬁ%‘ﬁrérrt 1s a@rrie Lpgnt F@ Itqnaﬁgﬁ dirgsfuse
boundar bggonif tRifhse sttubfufd. FUrmbdZBe TEIR ndi ng
pad confklgguratr ons. [001111] Anot% r enbgﬁﬁﬁiurﬁﬁgwt gq?cg‘sdee%tl r?ﬁ{egugé)rrermry

chi p. Tﬁéecﬁ@‘hﬁ‘ﬁﬁjommnpnlthﬂ: u@ﬁi@slcalre s Grihgatiylulstioe ssultet eateedsavdosa opkar al ity
the sem conductor . substrate.to formfirst

of gene e 0 n
and sec%{r?ga Arrtgpr%nsrcgb%iﬁa?lg %qgergb tnterr %%Hlﬁ%tctt”os‘t’m{?t(ﬁrﬂg MERHEIPYUSt he first
menory U\pp%]i %ac the second ne ‘I‘ﬁn t and crosse cribe | ane that is
i nt act P RIFTIRE HBYS E70RT y‘ RAS IRIRIY Y BF’i‘é@ﬁ’éﬁH%mfse % region of
t he Subafrﬁ‘fefb&ﬁmérﬁérytlﬁﬁts RAM @ ludE Wi ffdrent fp@ﬁgﬁérartcﬂétﬁts sMPSSWRGE th fhehldrF Ui T
el emrents and has wdth sufficient for a wafer cutting process

units are used in comblnatlon there is less redundancy and so that bonding pad patterns for

the different size memory chips are similar. When redundant peripheral circuits are present

on the same chip, some of the redundant circuits can bedisconnected or otherwise disabled.

[0010] The wafer is cut according to the desired size orsizes of memory chips, and each
memory chip typically includes an intact scribe lane. Additionally, a larger capacity memory
chip can have an edge that would have been inside a smaller memory chip. In particular,
such relative positioning of boundaries permits different size memory chips that have similar

bonding pad configurations.

[0011] Another embodiment of the invention is a memory chip. The memory chip includes a
semiconductor substrate and a plurality of generic layers disposed on the semiconductor
substrate to form first and second memory units. An inferconnect structure connects the first
memory unit to the second memory unit and crosses a scribe lane that is intact within the
memory chip. The scribe lane corresponds to a region of the substrate and the plurality of
layers that lacks active circuit elements and has a width sufficient for a wafer cutting process

that separated the integrated memory circuit chip from other integrated memory chips formed




that separated the integrated nenory circuit chip fromother integrated
menory chips formed 4 2 0 JUN 2005 in a wafer. The nenory chip can further
i ncl ude additional nmenory units and additional scribe | anes between the
menory units. [0012] The nenory units in the nmenory chip may be of two

different types. Both types including nenory storage arrzwgdugu?[ﬁhe
different types of nmenory units include different periphéral’ =i Q itry.
For exanple, each of X address buffers, Y address buffer, clock buffers,
and control signal buffer may only be inplenented in one type of nmenory

uni t. Thea waist.efhomamoty chip cant frthecianludd additbma! methonyl anits peraddhienall

Ci rcuitr%g) [0015% Anot. her enbodinment of the invention is an integrated

ci rcui t SHATIHFS PRWSR FETHRMAY WitSseni conduct or substrate and a plurality of
generic | ayers disposed on the sem conductor substrate to forma first
Menory lm'ﬂl¥] dhemsmaptunitsda sheraemanoryp wai he of twadiffernt ypaenBeth typasi t gr oup

can contai.r: |t T first memory. unit .QUP i ncl udes
P e e fbry TR CRAR e el ekt O s 1R dac BB 1)
si gnal lperigheral thaditry. SFotaaimipted bachl of X addesoiidifei! YuditsEbifier! dl6cismghng nenory

unit. An |nterconnect structure that connects the first nenory unit group
to the dutemirohgigal pulien mayprlybednglemeatd nipae fipe of memoncvit.eThy the first

menory HR&‘EO&E?‘%%“Q‘W@C?‘Q?’%@S%r%@%%ﬁ&ﬁ%%iuc%t%e in the second nenory

uni t group. gr'oup may further include a

third s re.that. is identical to .a fourth structure in.the second
nmenor y dr’%ﬁ]t x&ﬂt&e'i mquﬁ?’g%é)ghffe‘(‘}f’e’g’tol“d%"t“d‘?t%gr?:tﬁ%C‘éﬂ’étHT“é‘n?WeChIH Pt uct ur e
in the fdniiséndtePEybstiftetand E%Ma%%f‘é.%ﬁ@ipiﬁeﬁ bﬁpés@&' bh theSeicdndi&ot N t he
second nenory unit group. Accordingly, redundant circuitry, which is used

when nafibsae e fosg a ievamemerycapherony andasecopd oleinosy unis grdup aBrddmemony ar ger

capacity. . i pch contain # nory units. [001 Anot her
onbod ramERb YAt Cln ol b RoRRER ol e FRE Rinfuoty P piguRitothedid o o
ci rcui t firsesmucyure Sih B waAddRES T er NdbikARFerPirae £E8lisiGhaBowied efat iPidbid a

plurality of rmrf/ units, formng a conductive structure on the nenory
units, HrfoseSehTRCIURgIn the Srand memery unife\gRigreonngst strupkise g gernertg dhe

st ruct URRt GRS RAN j ' ﬂpq ' . a

pl urali tly of é)ﬁer ngﬁaluégo %Sgﬁﬁépﬁ%éﬁér??ﬂgﬁqﬂ‘&gﬁ%z)e%@ e Fr%tﬁn%)cﬁggﬁﬂ es, each
of the &ist mematy vet goopdudenablesshe second seactare i the parodd ngenicry andigtdupr ent one

of the plurali f storage.densities. The saw.ng pattern far the

separ at 5161}{[&%13 r &‘éé‘g% AgEny %‘PH @“B’é’s‘f‘?’ég‘r@?b‘}c & a?&ﬁﬁ%\%"?‘rﬁmﬁ‘t Isddegpfisal to
a fourth structure in the second memory unit, and the interconnect structure can enable the
third structure in the first memory unit group and disable the fourth structure in the second
memory unit group. Accordingly, redundant circuitry, which is used when manufacturing
smaller capacity memory chips, is disabled for larger capacity memory chips, which contain

more memory units.

[0014] Another embodiment of the invention is a method for manufacturing an integrated
circuit memory. One such method includes processing a wafer to form a plurality of memory
units, forming a conductive structure on the memory units, and separating the wafer into
memory chips. The conductive structure corresponds to a desired storage capacity and is one
of a plurality of alternative conductive structures for the memory units, each of the alternative
conductive structures corresponding to a different one of the plurality of storage densities.
The sawing pattern for the separation corresponds to the desired storage capacity and is one
of a plurality of alternative sawing patterns, each of the alternative sawing patterns

corresponding to a different one of the plurality of storage densities.




. of aplurality of alternative sawi ng patterns, each of the alternative
-sawi ng patterns corresponding to a different one of the plurality of
storage densities. 2 0 JUN 2005 [0015] One very specific enbodi nent
_includes a row of nmenory units separated by a sequence of scribe |lanes. In
this enbodinent, a first of the altergative saw ng pattezg w@s%gn?l ong
every other one of the scribe |anes beginning with a scrtbe n hat is
first in the -sequence. A second of the alternative sawing patterns cuts
along every fourth of the scribe |anes beginning with a scribe |ane that
i s secorfd015) Orkevesespdeinic embBRhaht IRESER FTHWAN iy ok En it A p,Q016] Fig. 1
shows a portion_ of a sem conductor wafer after fabrication fornms generic
| ayers SEHsRceefrscrbe lagesd Ip this embeslimertda Sist ofithe alemativg sawingpetierhavisng
differe Fhles. | .Fi.gs. .2A a 2B are bl ock, di agramnms of
peri pherIgl gg@%?é@%ﬁeg%lfi%#ghg@% ed%nl%% @%ﬁmg%g’ lt%\ﬁeff’ré c Igpe éimg1S %ES? n$H18] Figs.
3A and 3Bjuchtaish satoad af the mharhitive sawidg pagedatitealdsg ERiry FREMRE Hewtlive f or m ng
| x and ,2x gEm)r. m a_finished wafers fabricated fromthe wafer of

chips fro .
Fig. 1. 449 @qlml‘%%&“&‘&‘ﬁc’é angthaf is §eqopd insthe sequerssr es forned in special i zed
| ayers on the wafer of Fig. 1 for transm ssion of clock signals in |x and
2x menory chips, respectively. [0020] Figs. 5A and 5B illustrate structures
formed BRIEPEHFIRPEONVETAEDRANGNGRS er of Fig. 1 for transm ssion of row
address signal's 1Tn TX an E;x—ﬁé_rm‘r'y—v:‘m ps, respectively. [0021] Figs. 6A
and 6B 0010} Figatl shews aportior of 4 smuiechduntos pefer aftérfattidatiyrefosme periekie layadser  of

] mm_addr,ess signals_in 1 x and 2x nenory

Fig. 1 ' f. col |

oiips, PRLGTRIGER IRl FRr e o e ity poresp Ftrst Wb | of moc
' ialhzed | t fer of  Fig. 1. for data input and output i

| ana SUE R, PRGBSl of ot sceis 8 TofiooR o Weon of o |

sem coneuagdrof Figafler after fabrication forns generic layers including fuses
for integrated circuit nmenory devices having different storage capacities.

[ 0024] 8PFigkhea SV i i i . L adicat es

i 1 A o et e L e e b bR B e B0 %
an aspeé¥ memory,ghips{remtq firished wafers Bbscdted fromiihe wetbuof Fig. I.nt egrated circuit
menory chi 83 produces a nearly conpleted wafer that can be finished to

pr oducel®19] Figs. 4A and 4B illustrate structures formed in specialized layers on the wafer of

Fig. 1 for transmission of clock signals in 1x and 2x memory chips, respectively.

[0020] Figs. 5A and 5B illustrate structures formed in specialized layers on the wafer of

Fig. 1 for transmission of row address signals in 1x and 2x memory chips, respectively. -

[0021] Figs. 6A and 6B illustrate structures formed in specialized layers on the wafer of

Fig. 1 for transmission of column address signals in 1x and 2x memory chips, respectively.

[0022] Figs. 7A and 7B illustrate structures formed in specialized layers on the wafer of

Fig. 1 for data input and output in 1x and 2x memory chips, respectively.

[0023] Fig. 8 shows a portion of a semiconductor wafer after fabrication forms generic layers

including fuses for integrated circuit memory devices having different storage capacities.

[0024] Use of the same reference symbols in different figures indicates similar or identical

items.

DETAILED DESCRIPTION

[0025] In accordance with an aspect of the invention, a process for manufacturing integrated

circuit memory chips produces a nearly completed wafer that can be finished to produce



-2 0 JUN 2005 nenory chips of any of a set of different storage capacities.
~In general, the wafer includes nenory units that are adaptable for
conbi nati on and use in nenory chips of different capacities. In an

. exenpl ary enbodi nent, the nearly conpleted wafer includes all integrated

circuit elements except final intercgunect structur es”gfitmez@gpi cally
formed in one or nore patterned netal |ayer. One or t e

i nt erconnect structures cross scribe |lanes that are uncut during
separation of integrated circuit chips. A sawing pattern for separation of

the wafredmdriplcRips 6Pay e sEt’Uf%ﬁ'fe%rﬁQto‘?algrecc%éctt%g.izgfgeb?réxf’,‘?lieoxé/%%{\%clh@est he

desired storage, capac;?\'ég/ of menory chips. a portion of
t he | aydmyy gatiethpiargedaptabledor ¢ambinsondad o ininiemoay chipxefidiffaeyt enbodi ment

of the i I.0 ner | fer 100.includes an array. of .menor units 130
and 135 Ctg #ﬁagtﬂ L:Igfr felT %ng%gﬁgiaéder%yo \1/18?1% t@ﬁlneaafﬁ'amﬁ@?qt ‘ﬁ‘l".‘fglly’nglblfi?slfé“ éﬁrégegmo and
145.  Eaghuitelemenyts txicpt fd0inkredidBeti st ShalREBF e T8Eneid ond& haer al
circuits 120 ggﬁeé 5, X address drivers 150, Y address drivers 160, and

dat a driP7Eyge laxerq £8g OF B 9fUihess dntersannsel, strugtuzsis geise seridadangs that are 130 or

135 alo : ; ClLreul d for a l ete
menory ?ﬁf‘g%%‘é%o 8{% ﬁg ﬁlﬂggtahedﬁéérﬁg{egh@%ﬁ %lé!é‘%/%lép l%tgeﬁﬁgorfsggar%%? nfoﬁgtggeneri C
waf er 10Gferdnio seprsate imtegoatedironitrohips ig/acomiding td 82 dasiebdlsBiragd APATYy oFach nenory
core 11%%?0@%a'ins one or nore array 112 of nenory cells such as DRAM
SRAM or ash R%rmry cells. Such conventional nenory arrays include row

I i nes gé gi eferred to.as word lines) and colum |lines (sonetine
referre %‘e égr'ntiis{‘owah%(gsl?no ?Eﬁomerecwefe{wlﬁ@mﬂrm@m@ann the array.
Each nmerReériple§ etnbbihat S0he GERIIS GentRE Wafel P0Y HEGE &%ﬁg}meg’;ﬁﬁmf ow

driver circuits 116, a nain colum decoder (not shown C drivers
(not sh&iy 139apdd8P tphere senargiedbbavertival eud harizon@! wrille @6s 4randHd5r espect i ve

menory j _ &ptdl- j f om each her.., Figs. nd re bl ock
di agr arrs%{;}f @Séitg Blat ] ng3 6%?} %ﬁirﬁc{“g%so%%goriy ncoreﬁé?{)’&ffgplé ral I"i"l‘}%ﬁ@ szlgga?ﬁd 125,

r espect address. drikerssiB\Y addressidgiverd AG0,emd dapeliivabeT@l AsieseHbdd futBE Rl ai ns a
contr ol blogk 210 uffer, 220, an auxiliary c|lock driver 230, Y

a single, 0 a’t(igﬁ(:k -al 1
addr ess * SB&tFBFLO 15 oL 10 4'9ngrdpesnofaniaullpf theagircaryy negdgdHfor &t ches 270,

data buté i hrdi t i ' ig. 2B,
ata butbmpistedBénorRBip. A¥drdinlyy e rﬁerﬂét&}éﬁﬂb%vgrggalﬁ%ﬁéé lfrg}g g&rgerfé' 9

each periPheraI circuit 125 contains auxiliary co 15, an

auxi | i aMXpiee18@ rordsinsy avo rampre memepnk mitsad) avd 33dr ess driver 255, X address
~buffers 265, data |atches 275, data buffers 285, and auxiliary data drivers
205 [0027] Each memory core 110 contains one or more array 112 of memory cells such as

DRAM, SRAM, or Flash memory cells. Such conventional memory arrays include row lines
(sometime referred to as word lines) and column lines (sometime referred to as bit lines),
which connect to the memory cells in the array. Each memory core 110 also contains a main

row decoder (MRD) 114, row driver circuits 116, a main column decoder (not shown), and

column drivers (not shown).

[0028] The peripheral circuits 120 and 125 for the respective memory units 130 and 135
differ from each other. Figs. 2A and 2B are block diagrams illustrating circuit blocks in
peripheral circuits 120 and 125, respectively. As shown in Fig. 2A, each peripheral circuit
120 contains a control block 210, a clock buffer 220, an auxiliary clock driver 230, Y address
buffers 240, an auxiliary Y address driver 250, data latches 270, data buffers 280, and
auxiliary data drivers 290. Referring to Fig. 2B, each peripheral circuit 125 contains
auxiliary control flags 215, an auxiliary clock driver 235, an auxiliary Y address driver 255,

X address buffers 265, data latches 275, data buffers 285, and auxiliary data drivers 295.



2 0 JUN 2005 [0029] Control block 210, clock buffer 220, Y address buffers
-240, X address buffers 265, and data buffers 280 and 285 are for signal

i nput and/or output and respectively handle control signals, a clock
_signal, Y address signals, X address signals, and data signals. Such 1/0
buffers and circuits are well known i-n the art and can p@ #fN @0fnventi onal
design according to the type of nenory device, e.g., DRAM SRAM or Flash
menory, being produced. As described further below, sone of these I/0O
circuits in particular peripheral circuits 120 or 125 are unused for

articu i e acil & V. of r hi.ps fornmed from
ot or C 1LRRIPCRAGNLARE 296, AR LRE ARCY ARAS bt e e SRR PoSnt of
. gener i canbdata bufids 289rndi28$ arecfor sigral idpluoai&orfoﬂfpumvf%@fé&t%gr wahdgynchronous

dynam c_randam gccess nenory (SDRAM) devices. Currently, the integrated
ci rcui tc%n?gpgg ’633 agfock sigpaly %é’ldg@my}%% addresh#gnadre sndhdpiaizignais Sualyer s or
i mpl ant BOIWffefl MR ircdiR ACHAN SWEinthd &t L6 lgBnt, generic
waf er 100 i I’jg| udeslrgt;oﬁt 90% or n{)l\tﬁéé%%. g. ,ﬁgggﬁ%%fﬁo@%ggﬁayers

requi r edccpsiing tatihd ype oomemory dSDRANE., [TRANM, SRiAM, dradttesh ambriooy) beihgt he SDRAM

chips f far, 100.regujres,addin ne nor.e .speci alized | agyers that
form sté@g?tlégrﬁégsgte@cﬂpg(gﬁr{?em%%é%‘g%ﬁ‘ef%@ércgc%iﬁd? grtic ?fr?&f‘ghfr ads | ayers)
that ar erqite¢20 bcl125ard htisefoapirtivulaiesict86hsioPthel SiRagBAPAtty SPinBSofyor med  from
waf er 1%0031 A fabrication process in accordance with one énbodi nent

of the RghiremMaierd0)- of the generic layers to produce generic wafers
100. The generic wafers 100 are subsequently processed according to the
denmand F0870lnRefeming @paip fo Big. b apsxemplatyambodimentef geaprewafpr 100wontaingr t her

‘pr ocessiipgi (o ' . f.or mi.n ecializ rs that
depend cﬁl&ltgj oe&ggogiléaglaﬂg{ug{ %fésggcchg%%%?? i’?a"%%gf"t“f‘%‘g a?% > ?’F’H?rgﬁgla%er al ong
sel ect edevies.i Oertmlyethe 1ntgrated cirddSstinopy cfdugsicaSIDRAMBipsincaes dbaakagi ng

t he me chips. .[ 0032] The_ speci.alize ayers_and the sawi ng _pattern for
gener i %}%ﬁ o’g’é‘ﬁ’%&t?f‘ﬁﬁ% Inigeordqnge éi‘@g‘ %%%&PWY BROHBEREHFES ng menory
devi ceswafthi (0 iatlueyabaut RPN mER (415 A8 £7) df theIBfers RFHIAS BEABLLGoNal ers 100
havi ng %rg t he %gnerl_c | ayers untT( the memory nenufacturer receives an

r y

order f Aipjsding fabzicetiontod the HARAM ehjps vt hef) sequirdsaddivgory -

manuf acddd'$indrs i ' ' . r hi ving a size
currently di sf T ?&g@é%%q%rﬁgﬁﬁ’ggﬂ@g%%c@&é%g@ eﬁﬁay eg%ms ow
al t er nahandimgpads lagerpahsteraspetific tosthp aamtitpdesirtd for theshadorahigs formed

from wafer 100.

[0031] A fabrication process in accordance with one embodiment of the invention forms all
of the generic layers to produce generic wafers 100. The generic wafcrs 100 are subsequently
processed according to the demand for memory chips of a particular storage capacity. The
further processing of generic wafer 100 includes forming specialized layers that depend on
the desired storage capacity, cutting the finished wafer along selected scribe lanes 140 and

145 to produce memory chips, and packaging the memory chips.

[0032] The specialized layers and the sawing pattern for generic wafer 100 determine the.
storage capacity of the resulting memory devices. This allows a memory manufacturer to set
aside generic wafers 100 having only the generic layers until the memory manufacturer

~ receives an order for memory chips of a certain capacity. Accordingly, the memory
manufacturer is not stuck with an inventory of memory chips having a size currently

disfavored in the market.

[0033] Figs. 3A and 3B show alternative sawing patterns for separation of finished wafers




8 2 0 JUN 2005 300A and 300B into individual chips. Finished wafers 300A
and 300B i nherit structures fromgeneric wafer 100 i ncl udi ng col ums of
menmory units 130 interleaved with colums of nenory units 135. Each col um
i s separated from nei ghboring colums by vertical scribe |anes 140, and
horizontal scribe |anes 145 separate rows of interleaved 2ngnfighy Whts 130
and 135. [0034] Fig. 3A illustrates h8w finished wafer 300A is sawn or cut
to provide nmenory chips 310 referred to herein as |Ix chips. Finished wafer

300A is manufactured from generl c wafer 100 as described herein by form ng
speci al i@ améy@Bsmtqvadméu cbp)écﬂn@z&:ﬂl\yaffsr@pO@zh@ndlaQOchhgg strucThies sawi ng
pattern f%

1 135
bach 1 rorm e kP i aEing Wy BRTRE ekt R O MR BR e el 1o |
provi de rﬂrrg:ﬂ&’?ym%h'ws EaQoluiress rs@;sbr&t@d filo81 ﬂlghbaﬁngeblﬁhhm vdrical gAsd waf er

300B is nuf actured from generic wafer form ng ‘specialized | ayers

t hat ar daggsdéd, prdlagrizpntploeriehlandsxl %mp@ate‘r‘hws gﬁwedgandmemcmy wfits FB@and3 B

provi des1 t5vvo menory units 130 and two nmenory units 135 in each 2x chip 320.

Accor di ngl’y, 2x chi ps 320 of Fig. 313 have twice the nenory capacity of |Xx
0036 As |nd| cat ed_above, a manufacturing process forns

chi ps of

speci al i IQM Fh%yé/%él W‘@%‘m fiptsheghwatier 3¢\ 1552WR ©AEUS tAPFOVIHE EreB RN uRS

structur t or 2x)
bei ng. Moy ey o feefats X e REKNEPRAR SHO Bl ol RHPIm BEleRE vl OF

st r uct url®Otakddscrited tbsnzedn Hycfomnhgs;kecwhge(alaslens mhatt e spocifidallp for3BDIxadhigsi g.  3A.

The interconnect str yre connects cl ock buffer 220 in nmenpry_unit 130 to
auxi | i arﬁ‘ecsl“%‘ﬂ%patm‘? é‘éﬁoYi‘HBS EMEIROTYH A3 03pd pre Moy gt 1355“1

Accor di ngkyy 1x &y tiont erconnect structure crosses a scribe |ane 140-2

bet ween nenory units 130 and 135 [0037] From auxiliary clock drivers 230

and 235 menory
units 1&8‘?%1: iglglgs %ﬁs&h@wﬁf E?aqyl st'r Sﬁﬁéégxﬂoﬂg 41%%)% r%?ﬁg?gnal s to
dat a |/ (decdin asaxtchlpi’.?BmlsEeZlSyafatB}]_)OBalﬂﬁha&&factlbw froh geretrio Gafai 10018y foemingbe
further di Stll’l ut ed where re%Ei{ecl}i n cgerma;ggum ts 130 and 135. The
connect iSBAS*F PrXeé%Q‘iaW"angF Yogt ips3hg sapving pateemAl Big For min t he
speci al 'éi@qdés ﬁly@ﬁém@fy nfls imarﬂﬁ%rﬂl&n&?fﬁﬁﬁé 153 :§éﬂ&h2)@§rﬂg@§6 | R&3rdidty COMMON

to the fferent chip configurations g the 1 nterconnect
st ruct urkx dhips 3% ofdiig SBdwwt wvitathg nlsmart mp@ﬁ@ of Thehiyof Fig. 3A.

[0036] As indicated above, a manufacturing process forms specialized layers on generic
wafer 100 to create an interconnect structure according to the memory capacity of the
memory chips (1x or 2x) being manufactured. Fig. 4A illustrates a portion of the
interconnect structure that is used for clock signals in the 1x chips 310 of Fig. 3A. The
interconnect structure connects clock buffer 220 in memory unit 130 to auxiliary clock
drivers 230 and 235 in memory units 130 and 135. Accordingly, the interconnect structure

crosses a scribe lane 140-2 between memory units 130 and 135.

[0037] From auxiliary clock drivers 230 and 235 the clock signal is distributed as required in
respective memory units 130 and 135. Fig. 4A illustrates distribution of the clock signals to
data I/O circuits 270, 275, 280, and 285, but the clock signalican be further distributed where
required in memory units 130 and 135. The connections from auxiliary clock drivers 230 and
235 canbe form in the specialized layers or in the generic layers if such connections are

common to the different chip configurations.

[0038] Fig. 4B shows the interconnect structure for clock signals in'a 2x chip 320. The 2x

chip 320 includes four memory units 130-0, 135-1, 130-1, and 135-2 and has duplicated sets



chip 320 includes four nmenory units 130-0, 135-1, 130-1, and 1 35-2 and has
duplicated sets 9 2 0 JUN 2005 of peripheral circuits 120 and 125. To
improve the uniformty of signal transmi ssion times throughout 2x chip
320, the 2x chips generally use circuit blocks in centrally |ocated
peripheral circuits 120 and 125 in menory units 130-1 a”?ﬂlﬁgﬂlﬂMS
Accordingly, redundant buffers and ot®er circuit blocks in menory units
130-0 and 135-2 are inactive in 2x chip 320, and no signal lines from
clock buffer 220 in menory unit 130-1 are connected to the inactive

circuit tfeekpherq 0ua9% 128rand dR5.slogmareyvedheunfosmity bfsige! frammissdor iwés bl ock
210 in a nner . sim.l ar,t he,. distribution of clack signals fromclock
but fer 20Ut 75 hip PagBo 25 ettty iy SRpEbiotkiE et 10 “and t he
out put = SigfphdallcimtCOVANAl1 25 iR A} anAE E3EPHR BU WA LddrdingladdaGRiaySi gnal s
at the Y address drivers 160, which are described further %61OML [ 00401

Fi g. 5A riaessadother eiecuitritlecks ommanary smitsit 300 end 32 are et vesinX xadhify ¥6s

buf fers 265 in. nory unit 135 tq.nmenory cor.es, 110 in | x chip 310, X

addr oss GIRFEPiERIie: ety eeichif Bt Brmorgario bF ars st ieddd dedptie nput

to 1 x chiifeusB@cksl0 reduce | oading on X address buffers 265,, 1 x chip 310

has two (a | ower and an upper) X address buffers 265 that are connected to

the sane oRAHE8S] . W reside in
scribe | a[neﬁhé)- gg %@%ﬁc%ﬁggg@%@é%@ﬁ%%%@%@f‘?gglgﬁ%%égglrll%n%?}{s%t ri bute X
addr ess digribiton of clonk Xgaalsl freasclobl biifer206 TohwoDflagsiRrsess ushd te&élsct150 in
menory units 130 and 135. Each X address driver_ 150 provides. pre-decoded
P g
[

address SPYRAY §orER 1 T sfr(ﬂ&o‘i“FPltﬂﬁés_ 2lpasaniie wikhdry cores
110. The dqptesy SORNSHE theST LHGLLY Fivad 56D, Whg&fﬂ?geégﬁgﬁsfum %%B@J. connect  the

mai n row decoders 114 to associ ated wor In rivers 1 whi ch are

connecte j j i 0 WNn in
o5 dBAUNEE SA b dle A hRect Shuonted i oS RaBRLELAHARS OHT o' D
520 for dnghery boi il dhtoahepnos-aesdtled 1X childs W X sddgasabeffdrs 263 Xcaidd s S

buffers .265. In 2x ghip 32Q, only the X address buffers 265 in the central
menory urh"?éi@%folw 8‘%%3‘1 et S&}%‘Eagsd'!puﬁ'f‘?elx)@héﬁid’r(és@ 15thce deadinggmn X gddiseser nmenory

uni t 135-pfRfs@6b NBCdhiy §1 AR twd i(zﬁ&@&ré‘ﬁﬁTaﬁgggeggﬁiatdhﬁ&%uk%rs %% tﬁ%:a& 320 has

| onger |ines 535 that connect malin row ers 114 1n centr menory
uni ts 13%onnegied ta B@-same X-gdsirebsipids Gnot shaver)s Obe®r imoretewes 310, whichgesi®0n 0,

135-1, 1?&9ﬁl§'€ lax%anO:-IZ?, Saliezéonlfliecqgc? to%(%%drfe(s)g buq?eirsn 2650 avr\{d%?s%r%% ef i ail'lgfréclassi, sggna SrTDr y unit
from X address buffers 265 to X address drivers 150 in memory units 130 and 135. EachX
address driver 150 provides pre-decoded address signals to main row decoders 114 in the
assoclated memory cores 110. The interconnect structure also includes lines 530 that connect
the main row decoders 114 to associated word line drivers 116, which are connected to word

lines in arrays 112.

[0041] The 2x chip 320 shown in Fig. 5B employs a similar interconnect structure including
buses 510 and 520 for distribution of pre-decoded X address signals from X address buffers
265. In 2x chip 320, only the X address buffers 265 in the central memory unit 135-1 are
activated. The X address buffers 265 in outer memory unit 135-2 are inactive and
disconnected. Additionally, 2x chip 320 has longer lines 535 that connect main row
decoders 114 in central memory units 135-1 and 130-1 to word line drivers 116 in memory
units 130-0, 135-1, 130-1, and 135-2. Lines 535 for main row decoders 114 in memory unit
130-1 connected to word line drivers 1 16 in memory units 130-1 and 135-2. Similarly, lines
535 for main row decoders 114 in memory unit 135-1 connected to word 1ine drivers 1161in

- memory units 135-1 and 130-0. Main row decoders 114 in the outer memory units 130-0 and




130-1 connected to word line drivers 116 in nenory units 130-1 and 135-2.
Smlarly, lines 535 for main row decoders 114 in nenory unit 135-1
connected to word line drivers 116 in nenory units 135-1 and 130-0. Min
row decoders 114 in the outer nmenory units 130-0 and 10 135-2 are inactive.
2 0 JUN 2005 [0042] Distribution of Y address signals isZﬂyggNaﬂggir of Y
address buffers 240 that are connectd® to the same Y address pads (not
shown). As shown in Figs. 6A and 6B, the specialized |ayers create Y
address interconnect structures that connect Y address buffers 240 to

auxi | i at35-Yapddective. drivers 250 and 255 in peripheral circuits 120 and 125.
Accordingly, in the Ix chip 310 of Fig. 6A Ilines 610 extend fromY

addr ess[M042] Bistriddidn o6 Y adidcedsi signalsyis fidecd psisofoY hddzess baBrs 2M0RIEY unit
130-1 and acrgss scribe lane 140-2 to auxiliary Y address drivers 255 in
menory ERAPECEBE the sameY sddigrshads (nok skovaon e shovar inddes 6é and Brke 2x chip 320
of Fig -0l Y- | ct sty | chip
310 i n iarraf sGhe el RHELERA sl GALGT S i Rt

menory  tonduxilisP Y ladd@sedivveds 280 vind 288l ¢H Rgipheralr dinéaits 1 XPshdaind. 2o&rdingllyour
menory units 130-0, 135-1, 130-1, and 135-2. Auxiliary Y address drivers
250 andBs 15 chip3d R e Eigctf. times 6 Hiemterdirom Yaddzess buffers 240 & amsiieyY units 130
and 135 ' ~hhe iLn.col. r . shown) for
romory S e 56 GRRET ol 13h At AR E R 03T BBl Y Bl < anc

act i vat drivdrt 255 inenarerg enit 83541 0Thelivi addfesCintegsdnhsct G0 tufeia WY 2xkhip 3206€Ss to
menory grrg%s, 12. [0043] .Y address buffers 240 include buffers for a nost
si gni f i £nPB ditlers frawdhe,Y pddrassiniercopmesystrychre Heloship Al O &n hadings 204t used in
the 1 Xo£RihiB328 LGhnebtly HA§ 5 : s do not
need to belgctivatgd o?ﬂ§§%2§@§§3Q§8“#%ﬁﬁﬁgﬁga3§A%?%@§§§”Eﬁ#%%$gan access
(e.g., dmeas2ylandrdsten fout mbmbheunias30) §36-1,i16ant, avd asifioe dandliary Yhavi ng one

| . . j it -1 135-1.. Al
wth s PSS ash Fudits o iipuSlony padkiadiners AG T RGBS (80g. . one)

IS an agePEs%, WhidkREDEMndéttd o %Qn@ﬁluﬁﬁ%egodeégﬁgﬂ' HobgY) Yor ménﬂ)r}I A}Payﬁx_e”p' ary
enbodi nent of the 2x chip 320, the MSB of Y address signal bé€ing " high",

sel ect sl henbrymanicolimndecoderslgcal®mpre-decadet sigral\B@ astivate bifdinessses bei ng
the. west s ouRiefPRRY GBOihie) fat-SR Rl e 4 E [o0sa) Figs. 7A and 78
show dafO?MH 9 aldiirré(sas &&%548 cl)rpcrlll?cfetbu?g}saforb EllJ In]z)gtrmsgn?f?c%nw dad%rsegs %i?that is used

in the 2x chips 320 but not used in the 1x chips 310. In the 1x chips, the extra Y address

buffers do not need to be activated or connected to I/O pads.. In the 2x chips, anaccess (e.g.,

read or write) with the most significant Y address bit having one value (e.g., zero) is an

access of rhemory unit 130-1 or 135-1. An access with the most significant Y address bit

having the other value (e.g., one) is an access of memory unit 130-0 or 135-2. Accordingly,

in the exemplary embodiment of the 2x chip 320, the MSB of Y address signal being “high”,

selects memory units 130-0 and 135-2, and the MSB of Y addresses being “low” selects

memory units 130-1 and 135-1. The lx.chips 310 do not use the MSB of Y address signal

that 2x chips 320 use.

[0044] Figs. 7A and 7B show data I/O lines that connect data buffers 280 and 285 to
respective auxiliary data drivers 290 and 295 in respective peripheral circuits 120 and 125
and to data drivers 170 for memory cores 110. For the 1x chip of Fig. 7A, eachdata I/O line
lies entirely within an associated memory unit 130 or 135, and each memory units 130 or 135

is associated with a different set of bits that are read or written in parallel.




respective auxiliary data drivers 290 and 295 in respective peripheral
circuits 120 and 125 and to data drivers 170 for nenory cores 110. For the
| x chip of Fig. 7A, each data I/Oline lies entirely within an associ ated
menory unit 130 or 135, and each nenory units 130 or 1352 ﬁ ﬁsz i ated
wth a different set of bits that are read or witten in pga g | ef°Y 2 0 JUN
2005 11 [0045] For the 2x chip 320 of Fig. 7B, the data |lines al so connect
the data buffers 280 and 285 of the central nenory units 130-1 and 135-5
to auxiliary data drivers 295 and 290 in nenory units 135-2 and 130-0,
respect i [ﬂ@l“gl F@yetha2d dygnui320etiFiguiB i the dagHindaalao bordrfeet the d80buifiars 28@adr y uni t

130-1 i f i ther . I 30- 1. . Lt -2d di
15071 15340, gy LD SATSL ISR, L 90,5 0 ey Ul 5.2 dependi
data buf hemndr?&tsi 195-2 %Hcﬂ@%))o, HApdcuddn: Ddid irh)au&ﬂtpﬁtg&g}lgl% ‘?{‘Q%Yffg‘ﬁ ggb;%ﬁs uni t

135-1 or nmenory unit 130-0 dependin on the va si gnal .
[ 0046] Tmemexewpt bilyl ie mbadomethedasmoibedt 8306V er memsryt iné 138 depandiber of X

address bits nd .t he, sane nu . of data bits for both th Xx_and 2x

chi ps, bR &Fﬁéﬁ’fffﬁlﬁsfpaéﬂfeéﬁtﬁng'geéﬂnla% 33 HW&VO“?P‘éIdg‘Pé a@iei’ﬂlgf%?gsa‘&cessi ng
t he addi i (AR d i Nat A -both 1 x
and 2x c’tr?}e%? I%JclzlilﬁE 8}5295 ﬁg&?gﬁneehﬁ%ﬂnr% gz%xtlg)% ‘3@ gj(?d ?gg?eﬁo%yghgg‘%d-p ﬁép\élg%p nunber

of dat a @i the valugiof the iYheldRyss signlps use an addi tional X address bit to
di stingui sh accesses of nenory units 130-1 and 135-1 from accesses of

menory ufd46] ThOedmplary chtbdidentAleotitsd abakvé Bscl@lid sameiihBelioPENRIddEs¥BItOYS t he
samne nunbertg?or X and address bits for both |Ix and 2x chips but doubl es

Y. add | .
t he nunmbdid 8¢ syng aunker of dal bs fox beth the By apd 2x ghips.ryt thet24 chipsaeqyie eui t s 270,
275, 280 i I : r N1.1iS. 2% .chi .0047] As noted
above. (el ] ks B s O bl Bl B BT oy
chi ps fAhemstivalythuthds andZxrchipis fche nsnthe same hembandsy addeésebitsiang thagmie) t o
Figs. 3A and 3B, en i N f.i ni shed fer 300A or-3) OOE jnto separate
menor y c%%n‘%efg?éat\ggﬂ%_ygﬁ%%%‘% ¥ a8 Fiditiongleg addipss bl istigiish 25e$he | anes
145 and sEheabSAnteIIOLCald 1S5 e ARRERs b RemBBf &fifs! 1R0-0lRd F35%. Afdther SAWM N
cuts wafer 300A al ong odd-nunbered scribe |anes 140-1, 140-3, 140-5, and
140-7, #ipmasive smbodibent eplorsy the sarhanesbdrd 0 X and40adtresshits fodiibtis] x aadai n

i ntact ifs| 1 X Ghi psS. ccordi awi ng does not, disturh t

i nter con%é%lﬁﬁ Sn%utéi f ﬁbéeé?*?ﬁ (53 ?roogr%{&q’g{ﬁ){g 8??‘\8%1 naeC%‘.’ tﬁ@-dfg:]@rcuicwg 2?8’x chi ps
as il us275a280] and 285 igSll fdAmedbry Efes inlsk K ehip.0048] The sawi ng pattern of
Fig. 3B only cuts along scribe | anes 140-0 and 140-4, which are

[0047] As noted above, the specialized layers for different capacity (1x or 2x) memory chips
form structures over different scribe lanes. Referring again to Figs. 3A and 3B, when sawing
finished wafer 300A or 300B into separate memory chips 310 or 320, the sawing cuts along
all horizontal scribe lanes 145 and selected vertical scribe lanes 140. Referring to Fig. 3A,
sawing cuts wafer 300A along odd-numbered scribe lanes 140-1, 140-3, 140-5, and 140-7,
but even-numbered scribe lanes 140-2, 140-4, and 140-6 remain intact inside 1x chips.
Accordingly, sawing does not disturb the interconnecting structures formed on scribe lane

140-2 for the Ix chips as illustrated in Figs. 4A, 5A, 6A, and 7A.

[0048] The sawing pattern of Fig. 3B only cuts along scribe lanes 140-0 and 140-4, which are
used for interconnect structures for 1x chips 310. However, the finished wafer 300B is for
fabrication of 2x chips and has the interconnect structures illustrated in Figs. 4B, 5B, 6B, and
7B, which cross or reside in scribe lanes 140-1, 140-2, and 140-3. Accordingly, the sawing

pattern of Fig. 3B does not damage the interconnect structure required for 2x chips 320.

[0049] As noted above, peripheral circuits 120 and 125 can be of conventional design




- used for interconnect structures for |x chips 310. However, the finished
-wafer 300B is for fabrication of 2x chips and has the interconnect
structures illustrated in Figs. 4B, 5B, 6B, and 7B, which cross or reside

.in scribe lanes 140-1, 140-2, and 140-3. Accordingly, the sawing pattern

of Fig. 3B does not damage the intergqennect structure re? %‘@@n?% 2x chi ps
320. [0049] As noted above, peripheral circuits 120 and I2

conventional design 12 2 0 JUN 2005 according to the type of nenory of t he
| C nenory chips. In this case, the characteristics (e.g., the drive

it . . di ,
For 1 onganint oanp BRE R Fieloncb Bl Rellsf MR JRH P a8 B SR RbrSRS “on 320
or 310. (g1 e devé eaphyity) of e pefipledrallcirzeits dr@ﬂ@br@xﬁgﬁto&ﬁxférb’tada% el gqnfigure
speci fi er|b heral circuits f eration in r Chlp of the desired
si ze. 36’% t ﬁ l”ﬁﬁéhaé%?fgdpép‘imgﬁ%gb’ﬁéﬁf mempEy Qim%{%ﬂ d%@l ddikrnativedind Y

addr essﬂle%ﬁgnﬂf%dilal%'xf laBtiv @rdoﬂﬁ%ﬁ}g %&F}ﬁd ﬁﬁgﬁ%gp&%gg%fogr%%érépon(%nand 135-2.

The activated bufférs in eac I'n maﬁory uni t
130- 1 aR¥mpRschip afidedesited sikenory unit 130-1 containing activated buffers
is to the right of the nmenory unit 135-1 containing activated buffers.

Accor di HZ?ISQI Imtheemmplmateaﬂboﬁm@nbﬂfefchfa%leh&!k&klﬁen@mddwsﬂah@ﬂz}ta baffes I el ative
confi gura and ZX@Q and bondi nggiads for buffers activated

t.
inail&° d’lﬁﬁ’g %(flec,‘ﬁ“ﬁnm\}’@’tf anb13500 s The astikated belfers wsgash dx a2ubini ng
pads foBi@etI20akem ﬂ?éiﬁ(ﬁﬁﬁl%lt'l@O-q a%& 1?5“1 their eﬁ}o%{ ¥a0- flgor}?ﬁfﬁqgng pad

configurations allows simlar or identica pac aging structures
pr ocessadivaigd buffers istedhesighsiof e meT!tmy pait k3G ngntsmmgl astivatedbuffencr ease t he

T I e R TR

[ 0051] lmmabbm}n;mmiwmﬂdmgqmosfmebuﬁapeaiva&tmmxbmpe.mt)lc&nhavmmmeumts 130
e row on wa 00 are conpbi ned_to produce a nenory chip

and 135 i sin

310 or %‘}%mn%ﬁf %“?%B‘?W%‘?O@émg% Oﬁgctwﬁ@dbeﬁﬁaﬂrhgbpsm dhe sipdlari@rinry chi p
310 or Bl PAd@GoRfiERM I lallSwd s?lmﬁg.r 5rh@ent15£ %ﬂ% Ermtgres%&ﬁr( g&gés\@ Y
menory units in_two or nore rows of wafer ed on a nenory
chi p, ~ bl¥ asdrabing. Jhe packiging sieilagitiovimctense thssf(ﬁmeacsemc#ﬂammmh@roﬁl circuits

woul d bg r 0052]. Neither t.he sawing pattern
of Fig Hbﬁ%g%ﬂ&gﬁg&%n@ﬁbﬁm&% 8RBT iperl a¢oiding ORrRereigbdemand abs Fi g
3B thatthprtmubwzfeempbnon.y chip 320 cuts scribe | ane 140 2. Accordingly,

-[0051] In accordance with another aspect of the invention, memory units 130 and 135ina
single row on wafer 100 are combined to produce a memory chip 310 or 320. This facilitates
keeping the bounding pads of the memory chip 310 or 320 along a central axis of the

- resulting chip. Alternatively, memory units in two or more rows of wafer 100 can be
combined on a memory chip, but bonding pads that are above the associated peripheral

circuits would be divided into two or more groups.

[0052] Neither the sawing pattern of Fig. 3A that produces memory chips 310 nor the sawing
pattern of Fig. 3B that produces memory chip 320 cuts scribe lane 140-2. Accordingly,
scribe lane 140-2 and similar scribe lanes 140-6 etc. that are not cut could be eliminated or
reduced in size to make more area available for active elements of the generic layers.
However, if scribe lane 140-2 is eliminated, a 1x memory chip 310 containing memory units
135-1 and 130-1 would be smaller than some similar chips, for example, a 1x memory chip
containing memory units 135-2 and 130-2. Scribe lane 140-2, although never cut, provides
uniform size and bonding pad patterns for all 1x memory chips formed from wafer 100, and

 thus simplifies packaging of the memory chips. Scribe lanes 140-2 also facilitate use of step-




scribe lane 140-2 and simlar scribe |anes 140-6 etc. that are not cut
could be elimnated or reduced in size to nake nore area avail able for
active elenents of the generic layers. However, if scribe lane 140-2 is
elimnated, a I x nmenory chip 310 containing nmenory units 135-1 and 130-1
woul d be smaller than sonme simlar chips, for exanple, dngmew chip
containing nmenory units 135-2 and 130-23 Scribe | ane 140-2, ough never
cut, provides uniformsize and bonding pad patterns for all |x nmenory
chips formed fromwafer 100, and thus sinplifies packaging of the nenory
chi ps. Swdirensal photdithdgraphyafos patteaming iof dayers of wafaf 108t ep 13 and- r epeat

phot ol i t hography for patterning of |ayers of wafer 100. 2 0 JUN 2005 [ 0053]

A st ep- d0653] epstap-apdedpehi pHood itkgdtypHyrmo@SSconoavanillly enigk by cedtigt S by coati ng
photoresi st on a |layer to be patterned. A mask or reticle is aligned to

pat t er nPhglorGHE RR a daver febe paieEied. Anmask gieticdhisaligned Foopagiars vs masks @l the
exposes i 1 he ph resist. _This.reqgi,on is . referred
to her ei\ﬁafgg&gﬁq (t)(fm ?@6?@%@&89&6&5&& P%?Slglpﬁt?/er%%lrarrggﬁgr?&he%& Ogoﬁgslsér nor e
chi p. AfTiS regiopdsteferdfto Birs40d sHoe gigith antl Renvamioaslly sorfeey@ds kebmd drve to the

reticle, and  the alignment_ and exposure steps are repeated to expose
anot her B6€Ehipeditisr exnasaresslipns shet regippdhewatesis meprskrelad vei it the refichs, andgi ons
cover t i f i ntire fer. e _phot or esi st
o Geveltis Anplsf 4 &olt bps S RARANE 1 UbgS bt SR BEion 1 BF ekitEhR

dependi nmocesyis tdpeateyt patibshopfegions es v tthedmpkowatr. ATREexPosimg sk dikowashes and
cl eans tRe remai_ni.ng hot or esi st, ,and an etching process patterns the
under | yitgPhotRresistyy develangr dgramuyesithes thagpesed of wexpergd Phytpregist dspepdingat t he
phot or egjusk, L C ' f cation of a
generic \f\l/af %@%0@%&%@%@%%@0% ﬁ%ﬁ%&%ﬁ%?@%&g{ﬁl}%ﬁ%&a ylhgover S one
or nor e pbaloresisgfandenetchingprocesd fiteamuithd iderlFing kgertbyacioving aid watiods ofeach
chip ist ot known unti.l %ﬁpglr sel.ection of the size of the nenory chips,
sone chi esm’rqﬁﬂr}ymlgtlu%yieﬂ%t PIPTeRIt PAISTR BFROSESt f er ent shot regi ons. \Wen
form ng speci al i zed | ayers, the boundaries of the chip are known, and
t he nandb&%ﬂ A ot gegirsior Eb¥icyien fifoenergivafer 108 inescpuapesnvith thedneentipra of

one or rHPéf@raBH'cbv&Q RS or 1B rs'of errﬁn'? Raws 38 gr ifg'&@?%eegoalﬁggrri] gt can be

fabricated by further processing o generi c wafer er connect
st r uct ureach dhay isglobkiovamdntd afidcisedarsion iofj thalsize off themeinntyeshisn s clibs may ur es

are sim.lar. to those.descrihed ahove i.n regard to Fjgs. 4A 4B, 5 and 5B
except tlﬁcg‘t‘det%%n?rﬁtué‘r‘té gWHé@?f%?PF gﬂfﬁgé@si %ﬁﬁ?%‘?‘“’@db‘%ﬂ?ﬁ@ﬁ@dﬁ?ﬁ?ﬁ% f uses
810, 82@®oufifiHles of the chip are known, and the manufacturer can select the shot region to

correspond to the area of one or more full chips.

[0055] Fig. 8 shows a generic wafer 800 that can be fabricated by further processing of
generic wafer 100 to add interconnect structures for clock and X address signals. The
interconnect structures are similar to those described above in regard to Figs. 4A, 4B, 5A, and
5B except that the interconnect structures in wafer 800 further include fuses 810, 820, 830,
and 840. Before separating wafer 800 into 1x or 2x memory chips, fuses 810, 820, 830, and

840 are selectively cut or left intact according to the desired size of memory chips.

[0056] For 1x memory chips, fuses 810 and 820 remain intact, and the interconnect structure
of wafer 800 distributes clock signals in the same manner as the interconnect structure of
Fig. 4A. For distribution of X address signals in the 1x chips, fuses 840 are left intact, but
fuses 830 are cut so that the interconnect structure distributes X address signals in the same
manner as the interconnect structure of Fig. SA. In the embodiment of Fig. 8, fuses 830

reside in scribe lanes 140-1 and 140-3 and can be cut as a result of the separation of 1x chips
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ignals in the same manner as tRhg interconnect struct Fig. 4A
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XSl hwi ”@%@g%%%@#ﬁ%@g% ate that embodiments of this
feses eid dddaty Spbeialvied BOL(F &}l%g&iewiréaf) atobrdIRERY Wh&ikA 5%}9 For

, a 3x menory chip can 1 nclude six nmenory “units 13
FAMOTY fRips aigaEad: structures. Additionally, although a Iinear

¢lectively cative oa fpaving ntagipagicaler or e

Ahd 135 with

array

“ﬁggi% uni ts advant ageously facilitates placenent of bondi ng pads

mbodiments of this invention dre not limited to memory devices of just two sizes.
Those of ordinary skill in the art will appreciate that embodiments of this invention can
provide memory chips with storage capacity three or more times greater than the storage
capacity of 1x memory chip 310. For example, a 3x memory chip can include six memory

units 130 and 135 with appropriate interconnect structures. Additionally, although a linear

array of the memory units advantageously facilitates placement of bonding pads along a

central axis, other embodiments of the invention can use memory units from one or more

rows on a wafer.

[0060] Although the invention has been described with reference to particular embodiments,
the description is only an example of the invention's application and should not be taken as a
limitation. In particular, even though much of preceding discussion was aimed at DRAM,
alternative embodiments of this invention include SRAM and flash memory. Also, each
individual generic wafer can provide integrated circuit memory chips that all have the same
storage capacity or of different storage capacities. Various other adaptations and combinations

of features of the embodiments disclosed are within the scope of the invention as defined by

the following claims.




central axis, other enbodinents of the invention can use nenory units from
one or nore rows on a wafer. [0060] Although the invent izog]J P%en
described with reference to particul ar enbodi nents, the description is
only an exanple of the invention's application and shog%«@ﬁe,ﬁg}aggken as
limtation. In particular, even though nuch of precedin gl ScussI on was
ainmed at DRAM alternative enbodi nents of this invention include SRAM and
f1ash n¥gsleym: Al so, each individual generic wafer can provide integrated
circuit nmenory chips that all have the sanme storage capacity or of
different storage capacities. Various other adaptations and conbi nations
of featlures ivafddeomhipiny iMRptatediifniteaacturs conipibing: t he scope of the
invention as defined b the following clains. 2 0 JUN 2005 15 Repl acenent
Page W cl aispiiberlapespander cont ai ni ng integrated circuit structures,

conpri si ng: b . r.ali it EPEE [.e.
separ at ed b)? @ﬁ%ﬁlgg?é I%gﬁ ﬁgn%gg t? %tgérér:g%%)alrrétxﬁﬁ %H;éegzglie)?! r%”ég’ut@% aq[r?fu glrtsn‘i ng a
conductbeitg shith ok fortigha aomkictiod sthiveursIEY ¢t ofihe Sneudy ahith ead it loase onscri be

| ane, and cutting the wafer along the scribe |anes, surroundi ng the set of
menor y Seibg kene.ragd prtting dhepyper elongdbs §Pr§>ﬁ ilgnes spreeuding the, éets‘gtmeé?“ﬁélﬁﬁ? y
units i i r .unit a second nenory wunit with each of
the fi F@%ﬁﬁnség%rﬁﬁdaﬁn%ﬁ%’ ﬁ’rl%?l{tégl'conpri sing active circuit elenents, the
conpl ete nmenory dhd getiofichandmy unlite ificindds arBrsb memony aind whi assecombtimeswoy vy
unit, and the.scr}lbe gﬁge tztat i s between the first menory uni.t and .%he
second menorHt YHAcac thefish Rad eronsd Gempey (Hdts GosE g Ret G ARt | ane
to connect a@dhjhapg circuit elenments in the first menory unit to active
circuit elements in the second nenory unit, wherein the scribe |anes
conpri se dummy sdhdé qenpletaesemdratchipaneludesithe fitst wieerry seipdhasdcngd memonaf er
into nmenory chips,,2. Th er. of claiim further.co i sing.a fuse
Structare § A Sihe sebedand thelis PraeR i st mphop i RS SisRTd B

second fuse gpta@n in one of the scribe |anes.

Q

the conductive structure crosses the scribe lane to connect active circuit
elements in the first memory unit to active circuit elements in the second memory
unit, wherein the scribe lanes comprise dummy scribe lanes that remain uncut when

separating the wafer into memory chips.

2. The wafer of claim 1, further comprising a fuse structure that includes a first fuse

option in the memory units and a second fuse option in one of the scribe lanes.

3. The wafer of claim 2, wherein the second fuse option of the fuse structure extends
across one or more of the scribe lanes to thereby interconnect two or more of the memory

units.

4. The wafer of claim 2, wherein in the complete memory chip, the first fuse option

remains intact and the second fuse option is cut.

5. A wafer containing integrating circuit structures, comprising;:

scribe lanes; and



3. The wafer of claim2, wherein the second fuse option of the fuse
structure extends across one or nore of the scribe Ia\r;vgsﬂ t8 tf@ﬁeby
i nterconnect two or nore of the nmenmory wunits. 4. The fer} @f aim 2,

wherein in the conplete nenory chip, the first fuse oﬁégaqélbﬁpteg‘ggwgngl nf act

and the second fuse option is cut. 5. A wafer contain

circuit structures, conprising: scribe lanes; and 2 0 JUN 2005

Repl acenent page 16 a plurality of nebry units that are separated by the
scribe lanes, the nmenory units being such that form ng a conductive

structure o guffity 8f mehRryRAR that'itesSpAREd B theaRibeAaRs, BEmdforyanas and
cutting the wafer "al ong the scribe | anes surfoundi ng the set of nhenory

units Heargwich that dpingng awenduoyive irpstunstoarasen of theenemoryomitsend atyleastions

i ncl udes . irst menpory.unit. and secqnd nenor nit with each of.the
lrot . aneos bbbt TR Hores Hees SEiig e romounditk e Solal oty tnithe
conpl et HRABsHpleldi Rerh&S! dhHE SvHetgn:f | rst nmenory unit, the second nmenory
unit, and the scribe |ane that is between the first nenory unit and the

second nenory urth¢ settdfenemoguatitsvieclsdesux ficst enamay Imit dandea seepndenemzome t o
connect actiyve cCi cui&}%ﬁle nts idn the first ne r%/ uni.t. to active circuit
el enents in 10k WAECEf Fhf’rngmlﬂ?l £ SECPRL Mgy R PEnRHSIng FeHVE U or i ng
a second conguiddiyre structure on a second set of the memory units and at

| east one scribe l'ane, and cutting the wafer along the scribe |anes
surroundi ng t he sheooniplsttmerhoryenimyy includes the ffiostmeenzory awisitie seconp memwryrenor y

chip having a.sto e capaci that differs fromthe conplete .nenory chip
Forhed by Cultit it B Semty B it fsdBlveah bhSeale Ry Har e ad HBE econd
set of the ngg@ry units includes the first menory unit, the second nenory

‘unit, a third nenory unit, and a fourth menory unit with each of the first,
second, third, arthe fcondudiiveesipiciure wiresses thepsdrtienignede iopanedt ragtive ccaitent s;

elements in the first memory unit to active circuit elements in the second memory
unit; |

the memory units are such that forming a second conductive structure on a
second set of the memory units and at least one scribe lane, and cutting the wafer
along the scribe lanes surrounding the second set of memory units forms a second
complete memory chip having a storage capacity that differs from the complete
memory chip formed by cutting around the first-recited set of memory units;

the second set of the memory units includes the first memory unit, the second
memory unit, a third memory unit, and a fourth memory unit with each of the first,
second, third, and fourth memory units comprising active circuit elements;

the second set of the memory units includes the first, second, third, and fourth
memory units and a plurality of the scribe lanes that are between any two of the first,
second, third, and fourth memory units;

the first memory unit structurally differs from the second memory unit and is
structurally the same as the fourth memory unit;

the second memory unit is structurally the same as the third memory unit; and

the conductive structure crosses the scribe lanes in the complete chip to
connect active circuit elements in one memory unit to active circuit elements in
another memory unit.

6. The wafer of claim 5, wherein:




the second set of the nenory units includes the first, second, third, and
fourth nenory units and a plurality of the scribe Ianes t2'| t JI54 €20p%t ween
any two of the first, second, third, and fourth nmenory unlts the i rst
menory unit structur al | y di ffers fromthe second menory Ré?iléce?r@ttb%e
structurally the sanme as the fourth nenory unit; the second nenory unit is
structurally the sanme as the third meppry unit; and the conductive
structure crosses the scribe lanes in the conplete chip to connect active
circuit elenments in one nenpry unit to active circuit el enents in a other
memory unit. 6. Tifesoardbyetof e APy, unjis dicides the frsmrmopput, fagseq

page 17 the sa¢ oq?qutell akd Ht%ﬁao?? TR Yadd™d %@ﬁ%&ﬂ%ﬁ@@&nﬁ & of BT Y, unl t,

t he second uhrt, NEnory ourth nmenory unit Wi th
each of the séddhﬂlthlrd,seﬁﬂdbdth freivodly umtscbohqmrsmlg anﬁvmcrl;cultruldmems;rrprl si ng
active circuit elenments; the second conpl ete nenor hi p n%)rihsgs t

first, second, t MG 8ECORF ORGP ACRROFRIP lfr‘?lmcpéls%glea 1{§It’u~‘ie§PP Vg g

scribe | ane%o&rﬁ?ﬁmteﬂfo?% Eﬁtt%/\??fs] Maﬁt&%f‘?ﬁe scrfBE 14dek Fhat a?@ﬁ%%?er & B fwo opNd

fourth menory uni t " meno unit structural fromthe
second nenorlye finst, tsec&lnd thixd, asﬂrfumttlumhioyymtits;sarre as the fourth nmenory unit;
the second nenory %P IS structurall

st

t sane as the . .third ne unit;
and the conduct it By Bn‘f:F’i’S‘é‘g%ré‘ﬁY ﬁgﬁggfrp%t%pée@gd iR ‘E‘gor?ﬁ?iét e chip

to connect @gtd Qﬁg%easeﬂ,@fmﬂh%élﬁbro@gunenory unit to active circuit
el enments in anot er menory unit. /. The wafer of claim1, wherein the

scribe | anes conid sesndinemprysonii lbetmmﬁythmameraeﬂmthlrdmwymem and

The. durmy scrt be et SRR Bt B s Teliarthe ol SRS % o

nmenory chi p%o@ﬁect RetivABRc it CleAftRtC APk hﬁémo?ﬁ@thltotf) dchi9e fml@'ﬁft)élerﬁéﬂt@m has
t he sane si ze. . A waf er containi ng i nt egrat ed circuit structures
conpri si ng: another memory unit.

7. The wafer of claim 1, wherein the scribe lanes comprises dummy scribe lanes that

remain uncut when separating the wafer into memory chips.

8. The wafer of claim 1, wherein the dummy scribe lanes are sized such that when
separating the wafer into memory chips of the same storage capacity, each of the memory

chips has the same size.

9. A wafer containing integrated circuit structures comprising:

scribe lanes; and

a plurality of memory units that are separated by the scribe lanes, the memory units
being such that forming a conductive structure on a set of the memory units and at least one
scribe lane, and cutting the wafer along the scribe lanes surrounding the set of memory units
forms a complete memory chip, wherein:

the set of the memory units includes a first memory unit, a second memory
unit, a third memory unit, and a fourth memory unit with each of the first, second,

third, and fourth memory units comprising active circuit elements;




scribe lanes; and a plurality of nmenory units that are segzgaé@d ﬁ% t he
scri be lanes, the nenory units being such that formng a CZ e
structure on a set of the nmenory units and at |east one _scribe | ane, and
cutting the wafer along the scribe |anes surroundi ng the%mcement@my
units fornms a conplete nmenory chip, wherein: the set of the menory units
includes a first nmenory unit, a seco menory wunit, a third nmenory unit,
and a fourth nmenory unit with each of*the first, second, third, and fourth
menory units conprising active circuit elenents; 2 0 JUN 2005 Repl acenent
page 18 the conpltet eomplete ynestirp chiprsempeises: the first.siecordibird, ardifewth and

fourth nmenmory units and each.,of the scribe nes that | y two
of the fi rsf’}%%é‘ﬂﬁ? an ?ﬁcﬁa?thgﬁang'%ﬁp?%th%ﬁ%? th fl?‘ys%wq (ilfetgﬁmk[%’fs chr@ﬁbr y

unit struct ykigd laMd €drilehembiyamitshe second nmenory unit and is structurally
the sane as the third nmenory unit; the second nenory unit is structurally

the same as the flufitshmesrosy ynigsirecturay diffess Eiomibe speoad gremery Wi addsses
the scribe | anes t.0.connect .ackiwue ci it. elenments in one nenory unit to
active ci rcﬁ&flcet ailﬁéﬁﬁ ssm?enaséﬁ%{hﬁrérmer%é{%;ﬁf}hum t. 10. The wafer of claim?9,
wherein the scri g kt0gé nt@nddy ivh@ isl yiidtustlyithe sdrme as tHehfatirth hesimorn unite ut

when separating the wafer into nenory chips. 11. The wafer of claim 10,
wherein theadéimmy scribe |anes are sized such that when separating the

wafer into memor )f}fnec ol R cti%@%ﬂugtilret Ql%sgé%rmé%cﬁgé ﬁ’zﬁlegeﬁ bofect AByS Labuit 12- AN
s hi'p, conprising:. a se %

i ntegrated circui ry ¢ , ri m conduct or substrate and a

plurality ofeldnfeneyin ok Resad uaid td iive eftwiosidmehts in arsiiies tiemtcery tioitf or m a
first nmenory unit and a second nmenory unit, wherein the first menory unit
structurally differs fromthe second nmenory unit; a scribe lane that is

I ntact it hi’Iglet\QQEel- BF t@ ﬁrﬁt@%ﬁ&ﬁ Yhd sé’fﬁi@qﬁﬂescwéﬁ)x‘?s'add\fﬁ’ﬁﬁy"%@t_ri‘bé PSes fﬂﬁl’f st and

second menory units, e séri ane corresponding to a Tegion of the
subst r at@aianccutt ieenpeparating the ofafdragtermserbdrgitchipacks active circuit el ements,
wherein the scribe | ane has a width

11. The wafer of claim 10, wherein the dummy scribe lanes are sized such that when

separating the wafer into memory chips, each of the memory chips has the same size.

12.  Anintegrated circuit memory chip, comprising:

a semiconductor substrate and a plurality of layers disposed on the semiconductor
substrate to form a first memory unit and a second memory unit, wherein the first memory
unit structurally differs from the second memory unit;

a scribe lane that is intact within the integrated circuit memory chip and between the
first and second memory units, the scribe lane corresponding to a region of the substrate and
the plurality of layers that lacks active circuit elements, wherein the scribe lane has a width
sufficient for a wafer cutting process that separated the integrated circuit memory chip from
other integrated memory chips formed in a wafer; and

an interconnect structure that connects the first memory unit to the second memory

unit and crosses the scribe lane,

13.  The integrated circuit memory chip of claim 12, wherein the interconnect structure

comprises a patterned metal layer overlying the plurality of layers.




sufficient for a wafer cutting process that separated the integrated
circuit nmenory chip from other integrated nenory chips erﬂrdle 0B wafer;
and an interconnect structure that connects the first nmenory unit to the
second nmenory unit and crosses the scribe |ane, 13. Thaephb@gémkﬁ@eC|rCU|t
menory chip of claim 12, wherein the interconnect structure conprises. a
patterned netal |ayer overly| ng the plurality of layers. 2 0 JUN 2005

Repl acenent page 19 14. An integrated circuit nmenory chip, conprising: a
sem conguct oR ,, Sit %r%{eatcﬁcﬁ'@ﬂxe oY Ll do rg{ |l ayers disposed on the

seni conduct or strate to orn1a ?lr ngnnry unit and a second nenory
unit, wher eiansdnheorfduc‘s)t sn&’tmtqandmplurahhymftlayeak dispdsefdf @r thef seoriedndactorcond

menory upit; cribe |lane that, |s i ntact thlntcelnte a{ieg circuit
memor y BRI RYfOBR s TISFOTY Pnit ehd 2 Rac QW BRIORRHR PVISFIE 226 BRETEMP e | ane
corresgﬁ&%ﬁl&u Qilf’fé‘rgﬁ%ﬂqf%sé&%d%%r&%ﬁ and the plurality of layers

t hat | acks actlv circuit elenents, wherein the scribe |ane has a width
suf fici ent faocribe m{eelnatauhﬁacmquhnmtlesstegﬂamd mpammmdywhm andtlwgwméhe
LNt e r at ed

o o i kel Rera g oSy B serile G5 GferndTaE ¥4 elthardte Shsgrfle Al e

second {HEpRkAlity Ui 1atye1%&9atqaa@sa%ﬁvé BRcCEIbREnth, mremﬁﬁé SéribellRge hddtewinnect
structure conprise$ a fuse structure overlglng the plurality of Iayers

15. Theuffrrienfort awafsr cutting preness thatsepprated the integrated cirowit memosneppifidnhg a

cut scrijbe.lane .at a bound f. the.integrated circuit menory chip,
wher ei r?ﬂfeﬁém?%}gtgdﬂw&ﬁ&@ ??1%? gdlégwélféu?migf use that prevents el ectrical

connection akh ihidecomHéct $GhtRL: thanconnkbts (HNBrst Mea®rntuaH t6 itlicCsticbndraRRioyy Chi p
of claim 14, further conprising a cut scribe lane at a boundary of the

i nt egr amiengd icrassastthergorbeyanehi p. 17. The integrated circuit menory chip of

cl ai m 16, WBelR AR ObALEONAR e SHEYAINT sl BRAIGIED @npaE hopidIR} | S

cut where the CU The®s A egra
chi p ofoft¢dyaism 16, wherein the cut scribe lane has a length that is the
same as that of the scribe lane that is intact.

15.  The integrated circuit memory chip of claim 14, further comprising a cut scribe lane

at a boundary of the integrated circuit memory chip, wherein the fuse structure includes a cut

fuse that prevents electrical connection at the cut scribe lane.

16.  The integrated circuit memory chip of claim 14, further comprising a cut scribe lane

at a boundary of the integrated circuit memory chip.

17.  The integrated circuit memory chip of claim 16, wherein the interconnect structure

includes a portion that is cut where the cut scribe lane is cut.

18.  The integrated circuit memory chip of claim 16, wherein the cut scribe lane has a

length that is the same as that of the scribe lane that is intact.

19.  The integrated circuit memory chip of claim 14, wherein:
the first memory unit comprises a Y address buffer connected to receive external Y

address signals and lacks an X address buffer; and



19. The integrated circuit nmenory chip of claim 14, where'%ra: gggg %Srst
menory unit conprises a Y address buffer connected to recei xternal Y
address signals and | acks an X address buffer; and 2 0 JUN 2005 Reol aoenent
page 20 the second nenory unit conprises an X address bRepEresRia®ted to
receive X address signals and lacks a Y address buffer. 20. The integrated
circuit nmenory chip of claim14, whergin: the first nmenory unit conprises a
cl ock buffer connected to receive an external clock signal; the second
menory unit ] acks cl ock buffer and conpri aes %ffj ock drijver; and he

i nt er connectth® speandMEmEBH HBit (comPRIseE PB K adffess butisr porneciedcie 15GeWeX 21

The int L §1§Hiafck A L prepf claim 14, wherein: the first menory
uni t Cgﬁ%{e?iggnﬁaé I rst 3 at a %rﬁ fer econnect ed for data input to and output

frommenory cells in the first nmenory unit; and the second nenory unit
conprises a,second data buffer co}rlmg’&tiad far ata input to and output from
menory el | steAniegat Hi meginsy ghig ot lam 4, wagkeint egrated circuit nmenory

chip of claiyp ﬁﬁ% %&h&&&%ﬁ&%@&&t{ﬁﬁfﬁf cStHasiell ) FoceidBen bR@rM Wloaki ty of

| ayers di spose sem cohductor substrate further forma third nenory
uni t arsigmal;f ourth menory unit, and wherein the integrated circuit nenory

chip furthey co ises: a.second scrjibe lane that is.intact wthin the
integrated ¢ ‘?Ee&ggé HEmory e ﬁﬁk%ﬂoaﬁh‘fﬁ%@ﬁ&’ﬂ@pﬁeﬁgﬁlo&?g YR raaémam)ry
uni ts, the SECORGcSRbREuLARE AL IRUGHSivEL0ahS B6NBufféregi on of the
substrate and the plurality of layers that |acks active circuit el enents,

wherein the second scribe |lane has the width sufficient for the wafer
cutting,.,process;, a ird scribe |lane that .i,s intact within the integrated
ci rcui ?errerrgﬁVI@‘r‘fgrﬁt‘egirfdeifmw cﬁﬁé’%@%&é’ \gh?fe?l(‘)urt h menory units, the
third scribghé &g HEhEESSRRNEIMEHSed adidkhi4td buft eshnetted tthiedsb/ hgiutab andnd t he
plurality of layers that |acks active circuit elenents, wherein the third

scri be duime fiessmemeryngalls in thefiirstananeryfusit; atke waf er cutting process; a

second i nt eroRNGEH ARG \Mfiohihhses § B ala Vel oS hndTRAYoY aHBihpi 0t e

and output from memory cells in the second memory unit.

22.  The integrated circuit memory chip of claim 14, wherein the semiconductor substrate
and the plurality of layers disposed on the semiconductor substrate further form a third
memory unit and a fourth memory unit, and wherein the integrated circuit memory chip
further comprises:

a second scribe lane that is intact within the integrated circuit memory chip and
between the first and third memory units, the second scribe lane corresponding to a second
region of the substrate and the plurality of layers that lacks active circuit elements, wherein
the second scribe lane has the width sufficient for the wafer cutting process;

a third scribe lane that is intact within the integrated circuit memory chip and between
the second and fourth memory units, the third scribe lane corresponding to a third region of
the substrate and the plurality of layers that lacks active circuit elements, wherein the third
scribe lane has the width sufficient for the wafer cutting process;

a second interconnect structure that connects the first memory unit to the third
memory unit and croéses the second scribe lane; and

a third interconnect structure that connects the second memory unit to the fourth

memory unit and crosses the third scribe lane.




menory unit and crosses the second scribe |ane; and a third interconnect
structure that connects the second nenory unit to the fﬁg&bh y unit
and crosses the third scribe lane. 2 0 JUN 2005 Repl ace %ﬁg@ 23. The
integrated circuit nmenory chip of claim22, wherein: the third nenory unit
is structurally the same as the second nenory unit and Raplagsementipage
different fromthe first nenory unit;.,and the fourth nenory unit is
structurally the sane as the first néﬁory unit. 24. A nenory device
conprising: a plurality of scribe lanes; a first menory unit that
conprises a plurality of nenory cell arrays and first active circuit

el enents; a.second nory. unit that conpri,ses, a .plurality of nenory cell
arrays “dnd '@Eéﬁagrag‘étc?r\‘iéfmem?ﬁf lglogﬁg_ﬁ?g,i @P?é?lgi n the first active
circuit el enghsird dnfyfidifls S@RaERRMAIY NhE saﬁil'efzfseﬁlefs’e@?ﬁd heensgonat asd i ve

circuit elenments in the second nenmory unit, and one of the scribe |anes
separ atsasctutaly fdifferentrfemm the finsi mehogymmithendecond nenory unit; and a

conductive | r that crosses th ribe | ane. between the first and second
memory  uni tﬂgglf?’BrtEW “P‘iés Sftwgirglg'ct{hf’ §aén%i‘srtéﬁ?lf8tgfe%ﬁtu§n1 n the first
menory unit to the second active circuit elenents in the second nenory
unit. 25. The nmenory device of claim24, further conprising: a third nenory
unit tRdt conmeiwesdevigd epmprising: of menory cell arrays and third active

circuit eleneng§z qu ?vgourth menory unit that conprises a plurality of
menory cel | 2 VEHY ASFHGEPEh  active circuit el enents, wherein: three of

scri be | anes figsRegbry ehiY (1€ Bamptisestaslufalitys6f Membry cdlnartaylsrapdfiriteaciiec ond
menory unit, the second nenory unit fromthe third nenory unit, and the

third eissitglements; fromthe fourth nemory unit; the first active circuit
active oi r oot S EREROE ubit By obrE A Ml BEbenefuElafrayd W1 RRERTT .
active circuit elements, wherein the first active circuit elements in the first memory unit
differ from the second active circuit elements in the second memory unit, and one of the
scribe lanes separates the first memory unit from the second memory unit; and
a conductive layer that crosses the scribe lane between the first and second memory
units to connect the first active circuit elements in the first memory unit to the second active

circuit elements in the second memory unit.

25.  The memory device of claim 24, further comprising:

a third memory unit that comprises a plurality of memory cell arrays and third active
circuit elements; and

a fourth memory unit that comprises a plurality of memory cell arrays and fourth
active circuit elements, wherein:

three of scribe lanes respectively separate the first memory unit from the second
memory unit, the second memory unit from the third memory unit, and the third memory unit
from the fourth memory unit;

the first active circuit elements are the same as the third active circuit elements;

the second active circuit elements are the same as the fourth active circuit elements;
and

the first and third active circuit elements differ from the second and fourth active

circuit elements.




and the first and third active circuit elements differ frzoigmg g%ond and
fourth active circuit elenents. 2 0 JUN 2005 Repl acenent “p g| 3 . A

nmet hod for manufacturing an integrated circuit nmenory, conpri sing:
processing a wafer to forma plurality of menory units; Replacemgntpage
conductive structure on the nmenory units, wherein the conductive structure
corresponds to a desired storage capagjty and is one of a plurality of
alternative conductive structures for the nenory units, each of the
alternative conductive structures corresponding to a different one of the
plurality of storage densities, wherein the conductive structure and
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separating t Into semcon chips using a saw ng pattern that
cor r esponds procestilea sefir tefbrmtaoplagditycefpaenoy, unitle sawi ng pattern bei ng one

of a plurali of alternative, saw patterns, l%*ach f th altgrn{ative
savi ng pat t dPRDEepREiSHREFE TS o8 the mRepEInE e (e conlicliug stroyiig
st or ag@ofeginlé &Fa désired ShRagBldpasinPindisaindof @pl%ﬁfy%ﬁlte’r’ﬁhﬁv@lghlﬁcﬁicti{/é’ of

menory unit's includes a row of "merfiory units that are separated by a
sequenctuctiresdor the themay ;units,fdack of tfe dlieenative eombictive stsephirag)ceragspending ut s

al on very.other o of . t s¢rjibe lanes. beginninhg with.a scribe | ane
Chat Ui 90 AdiERentona Y Llalitie O sinder EBcBRy Grandher i JEelitay

pat t er Rigeutive ArANEIR\E Y ufRkd %t@fneuhﬁe@qaye@@ ah@nes beginning with a
scribe lane that is second in the sequence.” 28. A nethod of manufacturing

an i nt egr at edpasitingthe watarinty seroisopductirreips using ase wingpastemethatrcorrgsgosesn a
pl ur al nits;

i,ty, of, nemory u .. formng.on the menory umits,.a:co '
B et i 40 HeR Qa0 barkiek R Bk 5, FERR el 4 eyl ¥ dbbinthye,
provi dgawin patls!t ¥achfoffthis glt@pithv@nawiNd patRirms dotRspdndim foty/ didferdnt 98e oOpt i ONns
respectively correspond to a plurality of storage capacities, and are
| ocat edh¢ plugaligeef sherage dapsiticut t i ng fuses to achi eve the fuse option
corresponding to a desired nenory capacity

27. The method of claim 26, wherein:

the plurality of memory units includes a row of memory units that are separated by a
sequence of scribe lanes;

a first of the alternative sawing pattern cuts along every other one of the scribe lanes
beginning with a scribe lane that is first in the sequence; and

a second of the alternative sawing patterns cuts along every fourth of the scribe lanes

beginning with a scribe lane that is second in the sequence.

28. A method of manufacturing an integrated circuit memory, comprising:

processing a wafer to form a plurality of memory units;

forming on the memory units a conductive structure that interconnects the memory
units and includes fuses that provide a plurality of fuse options, wherein the plurality of fuse
options respectively correspond to a plurality of storage capacities, and are located in a scribe
lane;

cutting fuses to achieve the fuse option corresponding to a desired memory capacity

that is selected from the plurality of storage capacities; and




that is selected fromthe plurality of storage capacities; and JUN 2005
Repl acenent page 23 separating the wafer into sem conducldt JUhi @ using a
sawi ng pattern that corresponds to the desired storage capacity, the

sawi ng pattern being one of the plurality of alternat igégméﬁ%{&déatter ns
respectively corresponding to the plurality of storage densities. 29. The
nmet hod of claim 28, wherein: the pl urfiai ty of menory units includes airow
of menory units that are separated by sequence of scribe lanes; a first
of the alternative sawing pattern cuts along every other one of the scribe
| anes begi rmpargting thh vefedniosemicanduatérachipsqusinigrassaving paitersibaieoncepondpd a

second of,the.alternative saw n atterns .cuts alo every, faunth of the
scri be tf’éh%ges“ﬁggs?‘ﬁﬁg%ﬁamfﬁhvihe g%v@pgé)a.ft ebetnﬁ%l?nﬁ 8P®8(PXW8Hﬁyn°3tngr%a§a’ﬁenc_e.
30. TheaimiheskeREs rédpattMeRbeorIfiiiny oahsplariliay of dthidgd dunsfies. i ncl udes sawi ng
al ong a sequence of scribe | anes that separate the nenory units, whenever

at |least one of the scribe I|anes remains uncut after separating the wafer
into Se{&. co %Cl}igt{locf cr)]% 83im 28, wherein:
the plurality of memory units includes a row of memory units that are separated by a
sequence of scribe lanes;
a first of the alternative sawing pattern cuts along every other one of the scribe lanes
beginning with a scribe lane that is first in the sequence; and
a second of the alternative sawing patterns cuts along every fourth of the scribe lanes

beginning with a scribe lane that is second in the sequence.

30.  The method of claim 26, wherein said separating further includes sawing along a
sequence of scribe lanes that separate the memory units, whenever at least one of the scribe

lanes remains uncut after separating the wafer into semiconductor chips.



