;e3e<=| 889t ;: F; | <6<T<=W < 5 A process for the design and manufacture of
sem - conduct or menmory conponents, in particular DRAM conponents The
ignvention involves a process for designing, and a process for manuf\mcturl ng

Seni - conduct or menory conponents, in 10 particul ar m@mmm
sem - conduct or nenory conponents a distinction is made b | ed

functional nenory conponents (i.e. Aé PALS, etc. ) and SO*]G'H59+ ed tab

menory conponents, i.e. ROM 15 corrponents (ROM = Rea
conmponents (RAM - Random Access Menory). A RAM corrponent ‘Nmﬂ deV| ce
in which data is stored under a specified address, from a can

be read Z@Esmniptgiom. Because a RAM conponent needs to be pro'woode'd wth as
many storage cells as possible, it beconmes inportant for the creation of
these cells to be kept as sinple as possible. 25 Wth so-call ed SRAMs ( SRAM

= Stasi c Ry ACcrRss diisl i drheadd dhamdited t RS b Scdrifuddist ance

conS|st of a few, e.g, six transistors, and in so-called DRAMS ( DRAM =
Dynani ¢ RREREINY RNV yi)n cﬁalﬁ?ﬂlcyﬂeﬁrsll?@% EMRAMRLETont rol | ed
capacitance (i.e. the gate source capacitance of a MOSFET), 30 with which
in formof a charge one bit at a tinme can be stored. This charge only

persi sts The inwhoriompeinwsl wés ta nerovds < hf oeaiss idreing, smda @bl + ef resh”

must be per forned re uIarI i.e., very 64 ns DRAM
conmponent&E DT IPYE big, %%?Me‘“e‘?f“g %’fl‘%%l“@ﬁﬁmera sdtcal | ed

DDR- DRAMVS, A Qf m&%,ﬁ[ﬁ DRAMS ( SDR-DRAM = Single Date Rate
DRAM) the data in the 5 corrponent is always only relayed with the ascendi ng
pul se

In semi-conductor memory components a distinction is made

between so-called functional memory components (i.e. PLAs,

PALs, etc.), and so-called tab memory components, i.e. ROM
15 components (ROM = Read Only Memory), and RAM components (RAM

= Random Access Memory) .

A RAM component is a memory device in which data is stored
under a specified address, from which the data can be read

20 out again.

Because a RAM component needs to be provided with as many
storage cells as possible, it becomes important for the
creation of these cells to be kept as simple as possible.
25 With so-called SRAMs (SRAM = Static Random Access Memory)
the individual memory cells for instance consist of a few,
e.g. six transistors, and in so-called DRAMs (DRAM = Dynamic
Random Access Memory) of only a single suitably controlled
capacitance (i.e. the gate source capacitance of a MOSFET),
30 with which in form of a charge one bit at a time can be
stored. This charge only persists for a short period of
time, which means that a so-called “refresh” must be per-

formed regularly, i.e. ca. every 64 ms.



flank of a corresponding pul se (clock) signal (or alternatively only with

t he descendi ng pul se flank). Wth DDR- DRAM conponents (DDR- DRAM = Doubl e
Data Rate DRAM), 10 or with their correspondi ng successive standard "DDR2"
com ponents, the data is relayed with the ascending flank of a

correspondi ng pul se (clock) signal as well as wth the de scending flank of
the correspondi ng pul se (clock) signal., 15 This neans that data is rel ayed
nore frequently and/or faster in a DDR-ZDRAM(and/or a DDR2- DRAM), in
particular twice as frequently and/or twice as fast, than in an SDR DRAM
20 Due to their increased integration density and functional ity, the

desi gn ofy; | : ver _ oy onpl ex.
erﬁﬁ)%f% é(xtm € OTRONENL S5 n A2 1P S SQIE £ V&S - I e f

Due to this co e conponents, a Structured 25 1.e. a "top
down", "IRRR-AMANE, candi$o+@al bedVRPR 1 RRANS agopd 62c DRRE €RRAN. -Ithas becone

necessary, op roagch for instance desi gn.of a, particul ar
corrponents%r{"g?@%t (%%\g?@gﬁv’él . I?ﬁjgfh ]#%%/%?ﬁ%?éa%g@@) s@?‘%cqzi“bah %ﬁgi}é%f ter
the ral evasthpsleshni é SaDhPs essly ety 4pdd rkeﬂuatth@cag@éﬁ@m% poves | evels
of abstraction (e. g. according to the procedure suggested D. Gajski in

"Intro Blarkteobre teosresperdGeanpybee ol loRehd? FgnaMAfor (31temraat ed in
Figure 4)tiv£%§a%r?l>f6i“x9fﬁho{?§+ (E)gé?%nci){n%:@{ﬁéebyléﬁ )’eP' ng at a "systens

| evel ", proceedi ng a an gorithmre er transter and/or logic |evel"
toa "circuit level” etc., or 5 froma structural point of view - by

starting af, .a " CPU and/or nenory |evel" roceedi via a_ sub- em
modul e gaf B RRR -PRAY G?‘P%?ﬂ%?’%'f%r (P%%élpm}ﬁef CP?E?bﬁ%tIP?t?i%%W ﬁ%ﬁ@ mask
dat a mequb ¥ e £1or t RBDHT é‘@%k‘éé?gnélﬂ@g CONPOBENE e | St HREAFAedppRY” Theneby
appropriate tests and/or sinulations corresponding with each design stage

t ake pl aceoqentevetihe| doep b mbsayedtvohl); the aacendingaflarkidl @design
result nmu . Lfi nd/ rr ondi esj gn.ste
r epeat ed,é((g)?}%]%rgo%g%%éngg?%%t gglgﬁé& %{g}égﬁi %%e‘?’gfgvgg.‘pg%ﬁséfﬁ%o%gaufe is

abl e to esceti®ing dESahk eof hehe NedLASEfot@ING BBl s€ oKPlexk] ysiigweal o hi gher
integration density and 20 increased functionality - that the designed
conponent operates in a fault-free fashion. The conplexity of DRAM

conpopent $, PBYnd £h eXREP! §aPS B¥ePef sy E8Chol-8CEPESEENMIGNaAGPEFTI CUl ar
conponent is made 25 "variably configurable” during its design (i.e.

opti onal | fasoefi ur abPERabBRAM SORIDRAMG DDRR2 PRRMIOF DDRPapRM®A1land/ or as a

ith 8 16 bit.d d/ .1 h
W thout  SEEEPSI SBpr FoRuPPbaK: aralt I tiiclien "ErsR CHERT powar- EB6ing mode,
etc.). 30DRAM.

20 Due to their increased integration density and functional-
ity, the design of RAMs, especially DRAM components, has be-

come ever more complex.

Due to this complexity of the components, a structured -
25 i.e. a “top down”, “bottom up” or similar conventional ap-

proach to design - has become necessary.

In a top down approach for instance, the design of a par-

ticular component starts at a relatively high level of ab-
30 straction whereafter the relevant design is progressively

refined at increasingly lower levels of abstraction (e.g.

according to the procedure suggested by D. Gajski in “Intro-



The,  actual configuration of the DRAM conmponent (i.e. as SDR, DDR or

DDR2- DRAM etc.) is then done by neans of so-called 4 fuses or bonds -
according to the customer's needs - after the DRAM conponents have been
manuf actured. In this way the custoner's needs can be net shortly before 5

t he conponent is dispatched, i.e. it can be custom configured by nmeans of
t he above fuses or bonds. At the sane tinme, the circuitry not required for
the configuration that is finally i nstal | ed (but still required for 10 the

non-installed configurations) create further increased conponent

conpl exi tuCtian i tvehit } been sCampiekr Bionakikrpding | e al bWt HtRess for
desi gni ng; ; val pr s_f ﬁ?ﬂHt turd 1. c {TR{TOr Y
conponentglsr?r'lidlrg%f;e?t@cul aﬁ&%ﬁ?ﬁﬂ %%rrlrponena?lg. Ig%eégrr?dl%v'?he?gg:%s%%le

achi eved &y ardangstodms hkeselbf pcproedddingfvid aams™ 41 goudi thm 20edastdrer
advant ageous f aturg; he,inveq%ipn are |isted, in the subclains,

of
Accor di ng-¥ St Pas é%ct‘f)‘fl%fl?‘ﬁ | nvRrf i ot QUhE ot®%s! T ot YesiYnihg, and

a progessri&h ATBEwi@et WA N0pSERt - SONEHIG) O %ﬁ_é@ypﬁyngoapogent@um
particul ar DRAM conponents, is provided in which the design and/or
manuf act LBRAP Ppreeessy chev el T sesre¢redingpsvia a heublesygremimedyie st | ayout

for a nodul.e th enm -gonduct or _mepory, £0 ent b j.n 0
[rst coftEuritTeh 6 hes Sant - CoRtiT 6y hentry: Corbihon L THeE Y (e

desi gn ofmaésisedand téyouted of ot heamehd omeilind of haeadhyosenponesntobddul e to
be used in a second configuration of the sem -conductor nenory conponent; 5
- the uset®in®fe first | ayout or the second | ayout for the total |ayout of
t he sgm -conductor nmenory conponent, depending on the particul ar
configuration of the sem -conductor nenory conponent.

Thereby appropriate tests and/or simulations corresponding

with each design stage take place (at every level of ab-

straction); in case of faults the design result must then be
15 modified, and/or the corresponding design step repeated, or

the design started anew at a higher level.

This procedure is able to ensure - despite the increased
component complexity due to higher integration density and
20 increased functionality - that the designed component oper-

ates in a fault-free fashion.

The complexity of DRAM components may for example be even
further increased when a particular component is made

25 “wariably configurable” during its design (i.e. optionally
configurable as an SDR-DRAM, DDR-DRAM or DDR2-DRAM, and/or
as a component with 8 or 16 bit data output, and/or as a
component with or without special optional features, i.e.
with or without power-saving mode, etc.).

30
The actual configuration of the DRAM component (i.e. as SDR,

DDR or DDR2-DRAM, etc.) is then done by means of so-called



10 It is particularly advantageous that the first and second, in particular
the first, second and, where necessary, any other |ayouts for the

sem - conduct or nenory conponent nod ule, all have essentially the sane
exterior dinmensions. 15 An advant ageous enbodi nent of the invention is one
where the first and second, in particular the first, second and any further
| ayouts for the sem -conductor nenory conponent nodule are all placed at
essentially the sanme location in the Iéyout as a whole. 20 In this way a

ki nd of "DRAM conponent architecture design kit" is nmade avail abl e, by

neans of fMfieth athdoDRAV ¢ AfRFsHEHN P -thqg @SFmg A dresdsy - afdSrariably
confi gureq,, i 5gﬂﬂgﬁ$&%§yﬂ§3éﬂﬁggn(“HHJ yabiop is not set only after
Utacture of The y

the 25 man conmponents - neans of so-called fuses or
bonds, or by means of netallic options on the mask as in current technol ogy

- but rather_by using . particul ar,, pre-desi gned |ayouts and/or_|ayout bl ocks
at the | L]:thﬁse\ﬂﬂy% .ee.c‘fsfﬁﬂi‘b&?ﬁdt%lr}/e?% 9 1%y %srh%‘& yaﬁﬁ%%rre] ately 30
confi gur athe dBWdor<ttli FLdifHarmiud act Wi ng tdu DRAMEIRP e S)g -
depending on the configuration required at any tine - and not using other
pre- desi giefl |y dganshd?forthenaheve BigpmpHcks kditat ed to ot her
configurations (and/or - depending on the configuration required at any

time - using particular pre-designed | ayouts and/or |ayout bl ocks dedi cated
to the rexitled cond itgineat i tde od Fduitie mdthergpetvedi e dchaymti- 5 and/ or

| ayout desjgn bl ocks - dedicated to a differeny con fjguration - e

subst i t utlel .rqmmi@%yl%pﬁwg}lcy cﬂrl?%ﬁﬁllr%idéb%g%%ﬁqgr%wrp%# % ar

confijgur athOm&H - 18- DR W&%P%f@été hpitdNebei AO-dpdq t he
nponent s,

manuf acture of the DRAM co in particular shortly before the

rel evant gprponentwgdeneiexitie. i nvention is nore closely described bel ow by
use of exanplifying enbodi nents and the acconpanying drawings. In the 15
drawi ngs: Figure 1 shows a schematic representation of the principal

const ructTiosn teteant Sofia Shned cat dhgk rig NEret Yalshaponesve 1 Witededds been
configured according to a_first variant; 20 Figure 2 shows a schematic
r epr esent 5T AFHFINIRT RRRCF pRPVRbRIFERET ofFP T dtaR kg UEERT - YRtiuct or

Menory CoMpoeor memory components, in particular DRAM components.

These and other aims are achieved by means of the subject

matter of Claims 1 and 6.

20 Further advantageous features of the invention are listed in

the subclaims.

According to a basic concept of the invention, a process for
designing, and a process for manufacturing semi-conductor
25 memory components, in particular DRAM components, is pro-
vided in which the design and/or manufacturing process com-
prises the steps:
- the design of a first layout for a module of the
semi-conductor memory component to be used in a
30 first configuration of the semi-conductor memory

component ;



whi ch has been configured according to a second variant; 25 Figure 3 shows
a schematic representation of the sequence of the steps followed in the
desi gn and manufacture of the sem -conductor nenory conponents shown in
Figure 1 and 2, according to an exanplifying enbodi nent of the invention;
and 30 Figure 4 shows a schematic representation of possible |evels of
abstraction passed through during the design of the sem -conductor nenory
conponents shown in Figure 1 and 2. 5 I'h Figure 1 - for instance - a
schematic representation of a sem -conductor nenory conponent 1 and/or

seni - conduct or- nend¥he cdepidn shoavweeawnd hl daweithefor drhe ss¢seing desi gned by

means of a process AecQIAINg 4o a0, XAMRLALY N, &rhodi Tanl oled g, By esent

i nvention. 10 The sem -conductor  menor corrponen , may for instance be a
RAM conponent ( RAM sed@aidl b€ 0@ssta VB rof atttd adereasbiud todviamatigyy i n
particul ar a DRAM rrermr%/ conponent (DRAM = Dynam ¢ Random Access Menory and
Dynam c Wite-Read NY5 pased on CMOS technol ogy). The DRAM menory

conponent 1 can st i gul-ar. dr ng, | r it out
agai n%ﬁnder this aafﬁeegg%éo?l%eaég?&%:sg:s&%ﬁ@?%g O%z%#%s%%%éﬁ)ég glril:t ered by
means of address 20E@ontitecttorsl | 1akedk tof arhadskmisscomiudt ontmedicrye unit 9
and/ or address input pads 9a, 9b, 9¢, 9d. A nunber of data coppections 2a,

2b, 2c, 2d and/or ERUPIHRR S R HRRSOMhaVRE RAEAE HrotAH et ot S ¥ put ti ng

and output 25 ting @adi, ofefe f SEmEXNREEA DL RSBy 16ofidbRegONNECt i ONS 23,
2b, 2c, 2d, connected to a data input/output interface unit. By entering a

corresponding signal (i.e. aread/wite 30 signal) to a wite/read
sel ectq on-gonpect | e ¢ Ik S d that
dat o 19,0 L CHREAELCRTEC Y BE0aRCLBARATLHEE yng K1 ERD RRAELEGREL e
sem - condint partecul yrconpofeénbt]l b&cshdr efdf heherenneoeseapondang nenory
cells, and gatei r ead ogt again fromthqse nenory cells.

other layouts for the semi-conductor memory component mod-

ule, all have essentially the same exterior dimensions.

15 An advantageous embodiment of the invention is one where the
first and second, in particular the first, second and any
further layouts for the semi-conductor memory component mod-
ule are all placed at essentially the same location in the
layout as a whole,

20
In this way a kind of “DRAM component architecture design
kit” is made available, by means of which the DRAM component
may - in a particular way - be variably configured: in so
doing, the relevant configuration is not set only after the

25 manufacture of the DRAM components - by means of so-called
fuses or bonds, or by means of metallic options on the mask
as in current technology - but rather by using particular,
pre-designed layouts and/or layout blocks at the layout
level (i.e. immediately before writing the - appropriately

30 configured - mask required for manufacturing the DRAM compo-
nents) - depending on the configuration required at any time

- and not using other pre-designed layout and/or layout



5 Each nmenory cell consist of only one single, appropriately controlled
capacitance (i.e, the gate source capacitance of a MOSFET), with which in
the formof a charge one bit can be stored in each case. 10 A particular
nunber of menory cells is arranged lying in a right-angled and/or square
matrix and/or array 3a, 3b, 3c, 3d, so that for instance 32 Mits, 64
Miits, 128 Miits or 256 Moits, can be stored in an array 3a, 3b, 3c, 3d,
etc. 15 corresponding with the nunber menory cells. As further shown in
Figure 1, the sem -conductor nmenory com ponent 1 displays a nunber k of

menory cebloeks dedirated, tacotiver Q?i@fieglgmtie&%p(@dm THERSHHHA ngl y
component o rer FuBb i Vet fo 1 €l K i MR i idfge

256 Mot spr&i@edbymad baydd2d adifor (baydutbbhlocks dedbtaded otottiee
sem - conduct or nory_conponent 1., 25 The above addr ss_entgr d at. the

addr ess cOTHEETFONSORBEITEGHAC BN, gl ER oHRLF S RE RFF edPBHIRTY haYBer of bits
(i.e. stwodnd}HBt1SPENESAL i GIAESSKkE Ne dEGUt4 €8 NBHDS Yo £ef brahif ayorda, 3D,
3c, 3d during the storage and/or reading out of data. 30 The data put out
by the arfigéragaionph; Iee Ydbstitutedth case read by a data witel/read

| ogi c containing for exanple a correspondi ng sense anplifier (not shown
here) and rel ayed 9 via a controlled logic containing for exanple a

corr esponthh nghidl vapl exetidhd/ 61 idee nueédpl pxgirdingetherpgrsienlaetc. (not
shown herg% 0 a chip-internal_data path 6 and/or data bus gointl used by
all the af %égg@5§t 1 af the- DRAN| GeMBORRRE Sy F37 Nt dPetaBBOFht Y PRe arrays

3a, 3 3§or§dthéhﬁaﬁ@f&@é@?@d&ﬁgtuerﬁﬁﬁMS@gmﬁéﬂﬁﬁég,tﬁﬁe§a9£§5§1a5he

address applied to the address connections 9a, 9b, 9c, 9d is relayed - for
i nstance sharthe befierssthapueléevientfmaekldsuwiritYennd the data path 6 (or
anot her additional separate data path) - to the relevant address |ogic
provided in the corresponding array 3a, 3b, 3c, 3d, in particular to a row
| ogi ¢ 5 cDhéainvegtfonoys dacpdec]loasllyodeforibesdt B8tewabgolisanofogke 7
containing a_colum decoder, that ensure that 15 the nenory cells)
cor r espongPRY* £ ¥ NG ecrRadi PRt £ nang| FBE aAAPERANY &RE; fE8WiRJ8vel]) EhSe
is/arﬁ;ad§£§§§§gs:As further shown in Figure 1, the DRAM nenory conponent 1
has been Titte 1th one (or several) voltage supply facili 20 ties 4 - for
exanpl e one containing an appropriate voltage supply circuit - through
whi ch the_correspondi ng co nents.are supplied with regul ated voltage
Gorved { FORPER: et SPARP S oPPaRBnChir Lebt SRR TeE FRnp henbr PEORBCRBAT 1 i s
- struct ueshbyructdent deehilkt BEcanyent -esabubbod merbly eofpenents, in
particular_ wth conventional DRAM nmenory conponents that are configurable
with fuse¥bPdfhpBagsbesy erpfiguzpdnacgosenBgatrcar EprekeNBELrBR/ of t he
sequejice according to an exanplifying enbodi ment of the invention of the
process steps foll owed during the design and manuf ac

Figure 2 shows a schematic representation of the principal

construction details of semi-conductor memory component,

which has been configured according to a second variant;

25 Figure 3 shows a schematic representation of the sequence
of the steps followed in the design and manufacture of the
semi-conductor memory components shown in Figure 1 and 2,
according to an examplifying embodiment of the invention;
and

30



10 ture of sem -conductor nenory conponents, in particular of the DRAM
menory conponent shown in Figure 1 (and/or of those shown in Figure 2). 5
The DRAM nenory conponent 1 is - as further illustrated below - "variably
configurable" (i.e. configurable by choice as SDR-DRAM DDR- DRAM or

DDR2- DRAM and/or as a nenory com ponent with 8- or 16-bit data out put,
and/ or as nenory conponent with or w thout special optional features, i.e.
with 10 or without current saving node), in a particular fashion, whereby
the configuration of the rel evant DRAM nenory conponent (i.e. as SDR, DDR
or DDR2- DRaMret£. )shawanat dahsmetied repaeadntatdon aft posstvibleogye- by
nmeans of -cal l ed fuses. or bonds. after the,manufacture of the M menory
conponente, ﬁBOa%r%t%cg‘?fso%fpﬁ%q ?%?1}% %‘I"Hrf%qﬁ?aesléfesollﬁn r%j;h €. asis
further iddmBidaidicthet aemoBy cthphdiatd | shbdd I eFdpstgnedad@yput bl ocks
at layout level (i.e. imediately before wit ing the mask required for

manuf acturing the - correspondingly configured - DRAM nenory conponent 1) -
dependi n ; cong i i equi r i 5 : t, usi ng
or o desi Hed TAy00t of ooks Ao Eiesa s Sttty Ao sen M o
dependi ngsemi t denduettes poerddng conpomgrmat 1 oand Ao seyl ~cdryduepdacneny-
particul ar_pr -des£gn%g Iang%wg%qgks t hat are.dqgicatg%ﬁ%o conf.i gurations
di ff er ent®TH THEP rE° 2B WR r S LR PR REFOO Dy rRS | FrRtP P bl ocks
dedi cat etnd#nd hef r £ o6 €8k € kGl By 0P - ath Nek &Sl VBYind ashbEA] éntE uSt oner
needs regardi ng the required configuration of the DRAM nenory conponent 1

can be 30PHckhkempeesert shaverti®ef ore manufacturing the DRAM nenory
conpgpgent 1, in particular shortly before the relevant mask is witten.

11 As shown in Figure 3, it is first determ ned during the manufacture of
t he DRAM Tieernsgmi-ongmodent ot , melwstrygcamponsht st epmaSt, fahi Thscdmacacherasti cs

of the DRAM nenory conponent 5 1 éhould be configyragéz %iﬁ t he mag
describedR%%OQ%Tp%%e?B RN T yRARIQP AGEEEF MYCTREY r 2PU/ Nt RFRSKVELRRd whi ch
charact ermehbey) ar enfpxedichl & H0DRAN! BehOrPec&APbhanE edprAMt beppbove

fashion (not dependent on actual inmediate custoner needs, but on custoner
needs |i keapi¢oRaedor Rrecese Memore)and Droameg afpl ke t ReadRAgmasYbr y

Conp nt oul d c {: e as: 15 - SDR-DRAM DDR- DRAM or
Dqu%eRAh}P%rse%%r §lll c%lgrg% ng% ég(?%%&w )
The DRAM memory component 1 can store data at a particular
address and later read it out again under this address, once
a corresponding address has been entered by means of address
20 connections linked to an address input interface unit 9

and/or address input pads 9a, 9b, 9c, 9d.

A number of data connections 2a, 2b, 2c, 2d and/or data in-

put/output pads have been provided for inputting and output-
25 ting data, here for example there are 16 data connections

2a, 2b, 2c¢, 2d, connected to a data input/output interface

unit.

By entering a corresponding signal (i.e. a read/write-
30 signal) to a write/read selection connection and/or pad -
not shown here - it can be selected that data can at any

time be stored or read out.



tion 1, option 2, option 3); and/or - a nmenory conponent with 8 or 16 or 32
bit data output (option 1', option 2', option 3'); and/or 20 - a nenory
conponent with |ow, mediumor high data and/or clock pulse rate (option 1"
, 2" , 3" ) : and/or - a nenory component with a voltage supply according
to 25 type 1, type 2, or type 3 (option 1" , 2"' , 3"" ) ; and/or - a
menory conponent with or w thout special optional features (option 1" " ,

2" ", 3" "), i.e. with or wthout cur§ ent savi ng node, etc. 30 Next, as
seen in Figure 3, during a subsequent step (step S2), i.e. at a relatively
hi gh and/ or nedi um abstraction 12 | evel of the sem -conductor conponent
design a i on | igure 4.(] - ti iewed -
the yst et obTi ehFeTrd PARE A SRt Safiah St gipndfE ABhE £

struct ur al é ysvdoes@dchete eint dertePpSysdigsmandipredl dduded | kavedy t he DRAM
menory conponent 1 to, be designed is subdivided into individual elenents to
be desigh@%age%%ﬁa?%?&nffﬁﬂmegk%s%t%%WO{Y.%?1%ﬁe arrays 3a, 3b, 3c, 3d, the
data isnput/output interface unit 2, the rowlogic 5 the colum logic 7,
the data path 6, the address input interface 10 unit 9, the voltage supply
facility(Fash Wemery.cedl eehsist orf exmhyl enet henabeveapprepriately
read-in/read-out.logic shown in Figure 1, etc.). During_the,subsequent step
(step SoySetefel el ipRetttaren (12801 chheSabo aol Ererraic) EamSE F

confi gur a4 i @OSEEPENORDEN (WhechWhh chhef f6hR aboyeckbegensse bst ¢anebBsh case
be designed to _be individually laid out for any or several of all the
possi bl e TeRFPGuiBL PBRE €RS@: for various conceivabl e conbinations of the
aboveoptions, i.e. of option 1 and option 1', 20 of option 1 and option
2', of option 2 and option 1',etc.)), and which of the above elenents are
not confiXupattbodépendenberti of. memorpecdéisghedarvahgeddépingalihyaarranged
for all posségle cgnfi urztions or _con eLvablé ogtional gonb%ﬁat%ons) . 25
In the protelt SnglPfngnofer Panrre ilrpTL¥epnesor RREY: IFei 0fr of ot he

el ements g§andswhengter ebevanktahee thevbivksi g8 @bisyh- ehenapisst erbe

desi gned separately) nust be done in such a way that as few _as possible

el enents 2andMbitas £aw Be g50pedsipl ancpEKalt 33t hab: aPe: cdfpl FESted to
desi an s sihlLe ively " gen enents) and/ or
sube?g%en?égg?gﬁgéﬁﬁ%guwggﬁogg eﬁgﬁh§%t¥%aﬁ8m%ﬁgtSgéféény as 13 possible
(and/ or as many as possible elenents that are conplicated to design and/or
as nmany as p ssiHIe rglativel¥,"large" ehenents and/.or sub-el enents) are
not confiQfr aPFE5RedefBRUBNET FAIERFs InayPhEeMdr SPPAHGEPT r BEBPFEd SPBYF
design 5 pBHehEelDBéBFESQBVH fapBaReRt of mBRCRY kept &pehis BEXt3p,in the
case of non-conflgura i on-dependent el ements and/ or sub-elements (here i.e.
the array3c3a3dab,(hgge f@rspBampile Epryyr ecrrespopdangdy gauassruesedm | ogic

5 7.0t0 gheals, LHBaT9Y" 838009LN0E! BURD! +RAALEL-£3UR- SECTRAL cbipde
nent) so that a corresponding total memory capacity i.e. 128
Mbits, 256 Mbits, 512 Mbits, or 1024 Mbits (or 1 Gbit) is

created for the semi-conductor memory component 1.

25 The above address entered at the address connections 9a, 9b,
9c, 9d, contains a corresponding number of bits (i.e. two),
that serves to address the required memory cell array 3a,

3b, 3¢, 3d during the storage and/or reading out of data.

30 The data put out by the arrays 3a, 3b, 3c, 3d is in each
case read by a data write/read logic containing for example

a corresponding sense amplifier (not shown here) and relayed



signed in detail down to the layout |evel (step S4). In other words, a

| ayout design generally valid for all possible configurations is nmade

avai lable for the relevant ele 15 nent and/or sub-elenment - i.e. according
fo Figure 1 a single, generally valid array layout 3 (and/or a
correspondi ng array | ayout block 3) for the arrays 3a, 3b, 3c, 3d, or a
generally valid row and/or colum | ogic | ayout (and/or correspondi ng row
and/ or colum | ogic | ayout bl ocks) for %exam 20 ple for the row and/or
colum logic 5 7, etc. For this, a conventional desjign process is_used,
i.e. a "tHR WwPNtrebledmepic erntANING (FeRMmXAPPID R HOTRASRODEHDl e t he
desi gn of; i t b- nt iS. st ed - in
recogni zeﬂgélgg\ﬁ%{rﬁf&g%@a&?%f%ﬁ%%@u | P‘%ﬁ% T aégit[?%’ I%ﬁﬂe\iﬂerﬁ ter the
desi gn - &tot nshicasi ngty) | ooes cibish+ Actenmal edet s patls 6 lndbor radtianed -
(i.e. as shown jn Figure - froma functional point_of view - starting
froma sﬁg%y%?wgﬁdf%‘?déﬁ h Kt ET2%R > Pr otRedify H W HF egi st er

transfser anel/\oFid P9y Cot egtat Onfo "Ghe Cibtaysd eyg| 38! C3¢, atWl/ ddne ddom a
structural point of view starting froma sub-systemor nodule |evel and
proceedi ngespaudingly yeversed proeess "talkesiglagel evel ", etc.), until
finally the exact physical |ayout data required for manufacturing the
correspondi ng el ements and/ or sub-elenents, in particular the rel evant nask
data, bechmesaddecdabippl bedlete the apdropsi adenéesisnangd prolsj nedtati ons

(at each ﬁgstraction | evel) take place after ea&h design step; in_cause of
faults, t H%s¥%%aY%§uTtFﬂﬁs%n%%a%%%iY}%dt%ﬁd? @r?ﬁ%_b%P??c EETERST gn
step fepeghed. o Osndhendegion ?9@HE@CGSrlQné@ﬁ&kaédéi@iSH§i s&¥Ltat St andard
CAD software can be used for the design and/or testing and sinulation, i.e.
VHDL or \WatdopatlsPl €Rtoethe 18léevavbnaddsessologic pravifidedfierehe to the
above nonconfiguration dependent el enents,and/or_sub-el nts - r all

ol enent o SotrsTORRBL 0 AERTL That Recit o> e HRrParERTIERECKS i durdh ©
dependi ngloegithe pantatulinag sonbwodeadbden, (drdgotr. tort hrstahaei apoadl out put
interfaces unjt 2, the data 20 path 6, the address ingut/outgut i nterfaces
unit 9, tHBRvEPTAGe’ SEPRFFIPALT| #15PHEEY 9SSROGR. | hRREF gBREUIS BERY), the
cor r egpondh A0mehSPFNLe RNYL 9T -SPPe LSBT !éodéﬁégpsguifeéeiﬁgka@ﬂgd _

i ndividually for each pOSS|bFe con |gura?|on, i.e. designed repeatedly in
detail (iaddrdes weguirefloineavbrpacalé isfararadfieeeaedand/ or sub- el enent
(separately for that particul ar DRAM nenory Conponent configuration)

several dedicated | ayout designs are made available - i.e. according to
Figure 1 Aersthehdat BnbRAULAOREGUtel D] eEhaCBRAMNINEmMSryt BoRBotEAhtelent data
i nput/output interface unit |ayouts 2', 2" 30 2" ' (and/or carrespondi ng

data i npubrBUPBER fhtEpfawdshuAne (ayogeverasksvoltage supply facili-

corr ondi ngl y dedica difLe conf Lgurat o t age
A R e i e e e o R -
4" 4" ' (angpdy corrcespondihgought mgecbuphkycbarebpopdiagoabmpboekssd’ | 4"

4"' ), Lngly.all ted tq di t fi ti f h
hddrens | A FOAPRAEY HiBP Befiiared ol bobR, UstaPeroraAD SdarsseThal ©
i nput/ out Pyt thgkerohizees unit layouts 9", 9" 9" ' (and/or correspondi ng

address input/output interface unit |ayout blbcks 9, 9", 9""), etc.,
correspondingly allocated to different configu rations (step S5). 10

25 The DRAM memory component 1 is - structurally - identical
with conventional DRAM memory components, in particular with
conventional DRAM memory components that are configurable

with fuses or bonds.

30 Fig. 3 shows a schematic representation of the sequence -
according to an examplifying embodiment of the invention -

of the process steps followed during the design and manufac-



At the sane time - as illustrated above - a conventional design process,
i.e. a "top down", "bottom up" or other current procedure, is used. For
instance - in a recogni zed fashion - i.e. at a relatively high abstraction
level, a 15 start is made with the design of the corresponding el enents
and/ or sub-el enents, which is subsequently further refined according to the
design - at increasingly |ower abstraciéon |l evels (i.e. as shown in Figure
4 - froma functional point of view - arting froma sub-system and/ or
algorithmlevel 20 and proceeding via a register transfer and/or |ogic

| evel to Wreiqlcgami wwenductar mengry cropInItsy st ANV IR RE of vi ew
- froma -5 | o3y - St i

| evel ", et?%:g)) , unﬁlﬁ%&ﬁﬁ%ﬁ?%@gx%%?%%rg?%:%dlle%;iou{éh a/toalf ﬁ%&?r% cul ar
t he rel evelmwnmaisk Hlisgware 225 quired for manufacturing the correspondi ng

el ements and/or sub-elenents is nade available. In the process and as
descri bed above, after each of the de sign steps correspondi ng tests and/or

si mul 3t i ofge ajmaﬁéﬁbf%ré@ﬁpéﬁén@afmgbsta@cmﬁhéﬁvﬂ])qsﬂfh@@%@f faults
t he design result nmust be nodified and/or the correspondi ng de 16 sign

step repeb@wed; ‘OraxirbHescont towpeintel bhesv atonrf yyhairle gvelchq@igd ng t he
above ste s_3sa || I ' i fﬁk%na“ - \nd/ or
sub- el eneéh) %l}respe’ct?@% 0 théépp]g]?lg%i cul ar %%gné(?]éu?%?i&gﬁ%%?%?@h t he
cor r esponoomente| vehteimt 8 anolt o1 6 shibt ed@tee ndbutgst pbeand desi goatgmosy atawmy s
dedicated to a specific -, in terns a%%iocation fng si ze - pre-determ ned
area on tHPBEAWHERTY ¥HhpoRentPE ePRC PR} nt B FAERS bel 19 NEVSdr of

the gy respoptiRgue! SBRENENEAPInG URoGe FITEIY, Sa Mgkt DeuthPSeA¥hdsh | ned and
adhered to during the above design process in relation to the other

el enent s wipelrelpy stibe e¢entigyratien af sthelur¢hgvane RN eneneny IXYMPA5
Dependi ng_on the partic r to ' 1y require onf J Lon, the
oS0 LG, 87 bhrbRL GUS, OMehnta bR, et SluLe e o P

total | ayout si gh als € avai I abl 0 18°%

Fi gure 3)- &orwithscurdepentesgnolodie- Cloyfhganatbdnsoequiled ahsamy 20
time - the configuration-dependent |ayout bl ocks dedicated to the

cor r espon®f ngoReAf REbeat FBR BrBUbREHUYE. @f FBF PRAMCBATPHY SPTBAERown in

i rst ol Tag caar s B B e b e et
i nterfacefesthertil hysuraBedckedoy etly; uahdgfpartheutanf pyardesoanséown
layout blocks at layout level (i.e. immediately before writ-
ing the mask required for manufacturing the - correspond-
ingly configured - DRAM memory component 1) - depending on
20 the configuration required at any time -, and by not using
pre-designed layout blocks dedicated to other configurations
(and/or - depending on the corresponding configuration re-
quired - by replacing particular pre-designed layout blocks
that are dedicated to configurations different to the re-

25 quired configuration by pre-designed layout blocks dedicated

to the required configuration).

In this way, particular customer needs regarding the re-

quired configuration of the DRAM memory component 1 can be
30 accommodated shortly before manufacturing the DRAM memory

component 1, in particular shortly before the relevant mask

is written.



in Figure 2, the second data input/output interface unit |ayout Block 2" ,
the third voltage supply facility layout Block 4"', the second address

input interface unit layout Block 9" , etc.), as well as all
non-confi guration-specific 30 | ayout blocks 3 that are identical for all
configurations. 17 By means of the total |ayout assenbled in this way

(and/ or based on the total |ayout and/or mask data assenbled in this way)
the corresponding mask is then wittenllwith which a DRAM nenory conponent
1 - correspondingly configured - is 5 then manufactured. In this way
particul ar custoner needs regarding the required configuration of the DRAM
nmenory c onent 1. can. be acconmpdated. up to shortly.before the manufacture
of e DA TR T AT E BNt 10 7 rE e et 5 (1 bt o o
Writing trienehdd s nsif NghaBsKAM AfeBde @dmpdigerdbore dueli g cuat i 4ty out

bl ocks is aImggs only used for a single configuration, the total conplexity

of the 15SEFRAN TeriBhickorpRFRAtCNIFEIaHHT crhe AN THIEN\VENRIHAC DRAM
MEemor )5 Co{mp, .ﬁé‘aéoﬁff%%fgﬁigumﬂé e f{?@p%@%&%@é a%o@?ﬁ d& an
e, e above lay

3
al ternati ve enbodi nent exa one or nore of t ts and/ or
| ayout blsletestly heRdré @titindg' the dtelevidnt ,mésk,-9%8nd which &haraedi cat ed

to the above, el enents apd/ or sub-el enents. - | at er _be qggin used for

b
desi gni ngtFot The?S 2T - ER ctbrenéﬂ%?ya%%ﬁhgﬁg??sc??£&g¥ﬁ et 5% t he

DRAM NENDo€e PosteNds Ino? SEp¥RdéRt FbeuietdaBNfnde@baf S Gl BSmeOF
dissimlarly structured), in particular DRAM nenory conponents (e. g, one
or nore oRee®R: Pl eOR oREF HORQE | Beedephilgehr fayeetub| bekihe sfigrgrebne or
nmore @f the above configuration-independent |ayout blocks, e.g. only one,
or nore of the layout and/or |ayout blocks etc., that 30 are dedicated -
depending on the configuration - to a particular el enent and/or

sub- el eMepL) - exatfld"Ent bRk’ ALRSEy “EShEInER %1 | Shollg BEOUSHELGLREr sem

able as:

15 - SDR-DRAM, DDR-DRAM or DDR2-DRAM memory components (op-

tion 1, option 2, option 3); and/or

- a memory component with 8 or 16 or 32 bit data output
(option 1’, option 2’, option 3’); and/or

20
- a memory component with low, medium or high data and/or

clock pulse rate (option 1’7, 2'', 3''); and/or

- a memory component with a voltage supply according to

25 type 1, type 2, or type 3 (option 17’7, 2'7’, 3''"); and/or

- a memory component with or without special optional
features (option 17777, 27777, 37777y, i.e. with or without
current saving mode, etc.

30
Next, as seen in Figure 3, during a subsequent step (step

S2), i1.e. at a relatively high and/or medium abstraction



conductor nenory conponent and/or further DRAM nenory conponent is then
made avail able - as descri bed above - based for instance exclusively on
rre-used, or on re-used and on re 5 designed | ayout bl ocks (where required,
depending on the particular configuration required by the custoner). In
this way the above further sem -conductor nmenory conpo nent and/or further

DRAM nenory conponent can be desi gned faster and with | ess input than
conventional sem -conductor nmenory co nents and/ or DRAM nenory
conponent s. 19 Patent clainms_ 1. A process for_designing sen -conductor

menory cokpotlerns {9 semi prenductelf TRIARUHPOIRAI] APREEIFLIAe proc 5
ess conpry | ow ps: - desi gai Q i r | ayout ') for a
nodul e (Zj)es\g‘?sl% %é@m &go%%%%ré lm)éij cgfnl%?)%eln naf‘%& t%{%%ﬁuse$}¥%r a
first condysgiemt i algafitie, sesd i etodduct aris feeroanyd conpbseid (dyel 10 -
designing of ,a second | ayout_(2",) for the sem conductor nenor dule (2)
to be use‘?f“;/o‘?r d SEPoHEE ot gurEeYeh oft the e SRR YRS @W@r

comporentpddille Iewsl Nocd HrM fhdddry a¥Qoltend Predfnd NgesaEW iay15 out

(2" ) for the total layout of the sem -conductor nmenory conponent (1),
dependi ngswrdinidgrhrintal andtohdugliretengntyd theos ehés tameldictepa nenor y
conponent_ (1)... 20 2. A process accordi.-ng to Claim1l,_.in ich.t rocess
conpri sesr%tﬁgellf o%%“\}vi %%crgd%ﬁ?lang}'%t et-r)réﬁ.9 ST feE? g%lf‘hg?’%f %Qt h?c%’d ekée?/out

(2"") forddte SEPEORGUSHON i TEEPf yo€ ompbnen) theutew (2dgie be tised for a
third configuratjon, of the sem -conductor nennrg 25 component ( 1) ; -
usi ng of FREYFR eIigetontherdabd repthyouttre: address sinpug ointepfack g

| ayoufy of ,4 e §,erfar-1&0wﬂeé§é Ly, £80P0 ekt 4, dependi ng gam 1 he
particul ar configuration of the 'sem -conductor nmenory conponent 30 (1) .
20 3. A pforessampber dilg #boCkadasa lread2ini neadii eht t hegi¢rshowmdizecond,
in partigﬁlar tgg first, second and third layouts (2', 2" , 2"') for the
seni - condUt¥ore hn?gccbnponent nodul e (2) all have essentially the sane
exterior di 5 nensions. 4. A process according to one of above clains, in
which the first and second, in particular the first, second and third

| ayouts (2uring thersybpegueRk SeaP- (BRERCEdr HendPydebeEBiPeAcHRifddul e

(2) ae abf @Eé%&é@é'él%&ﬁ’égegrét c&ﬁ'ﬁi@@?@ iSﬁ%é;}n¥n%nEh?itQ§ al layout.
5. A process according to one of the above clains, Tn I ch the process
addi t i onavhyckoofrtkesabbeef el bnenhg @8sst Epseaclesagai hg désaghedt ber

0 ety S TR Sl PR et S SRR B B TEER YogOTPOne
sible configurations (i.e. for various conceivable combina-
tions of the above options, i.e. of option 1 and option 17,

20 of option 1 and option 2’, of option 2 and option 1’,etc.)),
and which of the above elements are not configuration-
dependent (i.e. can be designed to be identically arranged
for all possible configurations or conceivable optional com-
binations).

25
In the process - during the preliminary step S2 - the divi-
sion of the elements (and where relevant also the division
of sub-elements to be designed separately) must be done in
such a way that as few as possible elements (and/or as few

30 as possible elements that are complicated to design and/or
as few as possible relatively “large” elements) and/or sub-

elements are configuration-dependent, and that as many as



of the sem -conductor nenory conponent (1), not de20 pendent on the
particul ar configuration of the sem conductor nenory conponent (1). 6. A
process according to one of the above clainms, in which the sem -conduct or
menory conponent (1) is a RAM com 25 ponent . 7. A process according to
Claim6, in which the sem conductor nenory conponent (1) is a DRAM
conponent. 30 8. A process according tg Caim7, in which the structure of
t he DRAM conponent (1) is essentially ﬁentical, as with DRAM conponents
configurable by means of fuses or bonds. 21 9. A process according to one
of the aRfRAsidle n@nd/pmAsiname 39 reassifl e laRents that iakg £ he

5 SRR S0 SIS s Sy g oMY pdagityy ayout S

parti cul arladmesl’ uslesingrii sntdnyd forarsulexel ensinved )y ssne tresk taorfei qreedt dian-

sem - condyct or_nenory c onents (1), in par titular, r M

conmponent QP%W%" Al}/ r sw%ﬁécg'ﬁ%i%’fatrﬁo Jd?%ftofref ]%Afgﬂv’g’%@sﬁsgni n whi ch
the mgdul gnd 2hd DralM RSHEE t@ofpdR @t | V& ah I ahd/ sha i UM

sem - conduct or conponent design abstraction level, in particular to a

sub-system algorithm register transfer, logic and/or nodule level. 15 11.

A processeagoording fo 0.ai mA0, o4 nubi o Lhe Jpdul e (2),d sigfeald ocat ed
to the hid%est SEM = Conduct or cofnponen €si gh AbstT aciton ?evé?, I n

parti cul asndbtdr toulh-hel eyshesn ansteori GPU tedyrdeyeda, 28b,123c A Jd ocess
according to one of, the previous clainms, which groduces a total l|ayout for
an SDR or B2 AN 161 rl a TORLDRIRN cfyorenfol Wi rk_FbhdP ng’ wi th t he

par tijgul agr Seym - conduct P e SEORA Yn§ OPPORERE S bEW@ 1 Olendheci #didn 25
each case. 13. A process according to one of the above clainms, which

produces signedpondierpid tdowvhet pathe clkyousehévebnlsieerS4kenory conponent
configuration selected in each case a total 30 |ayout for a sem -conductor
menory conponent (1) with a nunmber of data output bits corresponding with

the partichl 8fh&ONhdHEE Alh ONayou 2dddigh GEREESELRCERT dil NPot 0aDDep®s - t he
above clai s, which produces corresponding with the particul ar

seni - condBtPb? FRNBIJUEVRHRNENES CHREE gRivat I dple ef @6t Ble | RebavanEa2kea tot a

15 ment and/or sub-element - i.e. according to Figure 1 a sin-
gle, generally valid array layout 3 (and/or a corresponding
array layout block 3) for the arrays 3a, 3b, 3¢, 3d, or a
generally valid row and/or column logic layout (and/or cor-
regponding row and/or column logic layout blocks) for exam-

20 ple for the row and/or column logic 5, 7, etc.

For this, a conventional design process is used, i.e. a “top
down”, “bottom up”, or other current approach. For example
the design of the corresponding elements and/or sub-elements
25 1is started - in recognized fashion -~ at a relatively high
abstraction level, whereafter the design - at increasingly
lower abstraction levels - is further refined - (i.e. as
shown in Figure 4 - from a functional point of view - start-
ing from a sub-system and/or algorithm level and proceeding
30 via a register transfer and/or logic level to a “circuit”
level, etc., and/or - from a structural point of view -

starting from a sub-system or module level and proceeding



5 layout for a sem -conductor nenory conponent (1) with a data and/or cl ock
pul se rate corresponding with the particular configuration. 15. A process
according to one of the above clains, which 10 produces corresponding with
the particular sem -conductor nenory conponent configuration selected in
each case a total layout for a sem -conductor-nenory conmponent (1) with a
vol tage supply designed in accordance Xﬁth the particular configuration. 15
16. A process for manufacturing sem-c fiduct or menory conponents (1), in
partlcular DRAM conponent s, whereby the process conprlses t he fol| ow ng
steps: - Wexiyrdale olfe\éelfut?%tal‘é@msxsthrfkﬁveal @i e (2)ufibofihe

sem - Condyet £ SRy, £ PENa HatQuLoadisp bddutrdd t ALy SRONLAIL AL on Of
t he sem -conductor rnenor npo en esi g secon ayout (2
) for thetmmmgetk(é)cc%reﬁp¢melm@ml@mdmmtmd[mnmqbc@mmemm (i) to be
used for a seco tion of the sem -conductor conponent (1);
- using dPRTHECY ?Ettq?%%?fe\@mi Bkt REHEET a@‘fy’%ﬂ%‘? ") for the
total sl ayout of the sem -conductor memory conponent (1), depending on the
correspondi ng 23 configuration of the sem -conductor nenory conponent (1)
;- manufBereribe) awpropmbit @asedt vandéor oz bnulabens (&t sepelrtaleul ar a

Component S35 SRR GHATe” ook PR ST LA e eI Cale Dol s 1

conpri sesof heaslep, tiwaudesidl i fgselt anseri bd tnedhtied oaincﬂr)e@ﬁwh@orrponent
(1) by usin the manuf actured nmask, in particul ar the phot o nask
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- AY. Alo. AFal@k{lJé)tLCpﬁ@l her level.
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tail and individually for each possible configuration, i.e.

designed repeatedly in detail (in other words, for each par-
25 ticular element and/or sub-element (separately for that par-
ticular DRAM memory component configuration) several dedi-
cated layout designs are made available - i.e. according to
Figure 1 for the data input/output interfaces unit 2, three
different data input/output interface unit layouts 2’, 2'',
30 2’’’ (and/or corresponding data input/output interfaces unit
layout blocks 27, 277, 2'7"), . correspondingly dedicated

to different configurations; for the voltage supply facility
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15

4, three different voltage supply facility layouts 4’, 4'/',
4''" (and/or corresponding voltage supply facility layout
blocks 4’, 4’7’ , 4''"), correspondingly allocated to dif-
ferent configurations , for the address input/output inter-

5 faces unit 9 three different address input/output inter-
faces unit layouts 9, 9’7, 9’’’ (and/or corresponding ad-
dress input/output interface unit layout blocks 9, 9'',
977"}, etc., correspondingly allocated to different configu-
rations (step S5).

10
At the same time - as illustrated above - a conventional de-
sign process, i.e. a “top down”, “bottom up” or other cur-
rent procedure, is used. For instance - in a recognized
fashion - i.e. at a relatively high abstraction level, a

15 start is made with the design of the corresponding elements
and/or sub-elements, which is subsequently further refined
according to the design - at increasingly lower abstraction
levels (i.e. as shown in Figure 4 - from a functional point
of view - gtarting from a sub-system and/or algorithm level

20 and proceeding via a register transfer and/or logic level to
a “circuit level”, etc., and/or - from a structural point of
view - from a sub-system or module level via a gate level to
a “transistor level”, etc.), until finally the exact physi-
cal layout data, in particular the relevant mask data re-

25 quired for manufacturing the corresponding elements and/or

sub-elements is made available.

In the process and as described above, after each of the de-
sign steps corresponding tests and/or simulations are per-
30 formed (at each abstraction level); in case of faults the

design result must be modified and/or the corresponding de-



dEbC z#1098& ()-'109B& ()-y 109B& ()-z& 109B& ()- '109B& ()-Y 109B& ()-z
:tzaBbC "109B&' () -#109B& ()-F" 109B& ()-!f!10% ~ ~& ()-z109B& () -
109B& ()-y F N, C
10[['a3$10% [ & ()-3!a3%10% [ & ()-3'a. #10% B[ B& () -s-109B& ()-L*109B& ()-('1
09B& () - sa?C 10[[!'! @#10%' ()-Y, 10%& ()-! #10%dd& ()- !'#10%dd& () -
ys1l0%&' ()- 10[[ 10[[s@B6wJ6?C 10[710@836)-!a+#10%&f()-n1!k+#10@kk&f()-n1
I p#AYy#109%& () - ! k#y#10% i & ()-! NSH109%&' ()-Y6Ub@ 10[! &Z"10%t& ()- z 109%& () -
109 ()-fs10%k ()- 10 10 108! 109%& ()-y2p: dEb@ )

sign step repeated, or the ‘désign commenced anew at a higher

level.

During the above step 82 - as illustrated in Figure 1 and 2
5 - each element and/or sub-element (irrespective of the par-
ticular configuration for which the corresponding element
and/or sub-element has been designed) is always dedicated to
a specific - in terms of location and size - pre-determined
area on the DRAM-memory component (whereby the interface be-
10 havior of the corresponding element and/or sub-elements must
be closely defined and adhered to during the above design
process in relation to the other elements and/or sub-

elements, i.e. also during the above step S2).

15 Depending on the particular customer’s actually required
configuration, the total layout design data is then made

available (according to step S6, Figure 3).

For this - depending on the configuration required at any
20 time - the configuration-dependent layout blocks dedicated
to the corresponding configuration are used (i.e. for the
configuration shown in Figure 1 the first data input/output
interface unit layout Block 2’, the first voltage supply fa-
cility layout Block 4’, the first address input interface
25 unit layout Block 9/, etc.; and for the configuration shown
in Figure 2, the second data input/output interface unit
layout Block 2’’, the third voltage supply facility layout
Block 4''’, the second address input interface unit layout
Block 9’7, etc.), as well as all non-configuration-specific

30 layout blocks 3 that are identical for all configurations.
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In this way particular customer needs regarding the required
configuration of the DRAM- memory component 1 can be accom-
modated up to shortly before the manufacture of the DRAM

10 memory component 1, in particular, up to shortly before

writing the corresponding mask.

As each of the above individual layout blocks is always only

used for a single configuration, the total complexity of the
15 DRAM memory component 1 is smaller than with conventional

DRAM memory components that are configured by means of fuses

or bonds.

In an alternative embodiment example, one or more of the

20 above layouts and/or layout blocks 2’, 2’7, 2''', 4', 4'',
4rrr, 9r, 9rr,  9rrr 3 —- dedicated to the above elements
and/or sub-elements - can later be again used for designing
further semi-conductor memory components that differ from
the DRAM memory components 1, 2 shown in Figure 1 and 2

25 (similar or dissimilarly structured), in particular DRAM-
memory components (e.g. one or more of the above configura-
tion-dependent layout blocks, and/or one or more of the
above configuration-independent layout blocks, e.g. only
one, or more of the layout and/or layout blocks etc., that

30 are dedicated - depending on the configuration - to a par-

ticular element and/or sub-element).
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conductor memory component and/or further DRAM memory compo-
nent is then made available - asg described above - based for
instance exclusively on re-used, or on re-used and on re-

5 designed layout blocks (where required, depending on the

particular configuration required by the customer).

In this way the above further semi-conductor memory compo-
nent and/or further DRAM memory component can be designed
10 faster and with less input than conventional semi-conductor

memory components and/or DRAM memory components.
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5 ess comprises the following steps:

- designing of a first layout (2’) for a module (2) of
the semi-conductor memory component (1) to be used
for a first configuration of the semi-conductor mem-
ory component (1);

10 - designing of a second layout (2'') for the semi-
conductor memory module (2) to be used for a second
configuration of the semi-conductor memory component
(1) ;

- using of the first layout (2’) or of the second lay-

15 out (2'’) for the total layout of the semi-conductor
memory component (1), depending on the particular

configuration of the semi-conductor memory component

(1) .

20 2. A process according to Claim 1, in which the process
comprises the following additional steps:
- designing of a third layout (2’’’) for the semi-
conductor memory component module (2) to be used for
a third configuration of the semi-conductor memory
25 component (1) ;
- using of the first, second or third layout (2/, 2’7,
2''") for the total layout of the semi-conductor mem-
ory components (1), depending on the particular con-

figuration of the semi-conductor memory component

30 (1) .
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layouts (27, 2”, 27710 for the semi- conductor memory compo-
nent module (2) all have essentially the same exterior di-

5 mensions.

4. A process according to one of above claims, in which

the first and second, in particular the first, second and

third layouts (2', 2'’, 2''') for the semi-conductor memory
10 component module (2) are all essentially arranged at the

same locality of the total layout.

5. A process according to one of the above claims, in
which the process additionally comprises the following
15 steps:
- designing of a further layout (3) for a further mod-
ule (3a) of the semi-conductor memory component (1);
- using of the further layout (3) for the total layout
of the semi-conductor memory component (1), not de-
20 pendent on the particular configuration of the semi-

conductor memory component (1).

6. A process according to one of the above claims, in
which the semi-conductor memory component (1) is a RAM com-

25 ponent.

7. A process according to Claim 6, in which the semi-

conductor memory component (1) is a DRAM component.

30 8. A process according to Claim 7, in which the structure
of the DRAM component (1) is essentially identical, as with

DRAM components configurable by means of fuses or bonds.
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9. A process according to one of the above claims, in
which the first and second, in particular the first, second
and third layouts (2’, 2'’, 2’'"), and/or the further layout
5 (3) and/or additional layouts (9’, 9'', 9’''; 4', 47, 4''")
- in particular when used jointly - are exclusively suited
to be used in semi-conductor memory components (1), in par-

ticular RAM or DRAM components.

10 10. A process according to one of the above claims, in
which the module (2) is allocated to a relatively high
and/or medium semi-conductor component design abstraction
level, in particular to a sub-system, algorithm, register

transfer, logic and/or module level.

15
11. A process according to Claim 10, in which the module
(2) is not allocated to the highest semi-conductor component
design abstraction level, in particular not to the system
and/or CPU/memory level.

20

12. A process according to one of the previous claims,
which produces a total layout for an SDR or DDR-DRAM and/or
a DDR2-DRAM component, corresponding with the particular
semi-conductor memory component configuration selected in

25 each case.

13. A process according to one of the above claims, which
produces corresponding with the particular semi-conductor
memory component configuration selected in each case a total
30 layout for a semi-conductor memory component (1) with a num-
ber of data output bits corresponding with the particular

configuration.
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produces corresponding with the particular semi-conductor
memory component configuration selected in each case a total

5 layout for a semi-conductor memory component (1) with a data
and/or clock pulse rate corresponding with the particular

configuration.

15. A process according to one of the above claims, which
10 produces corresponding with the particular semi-conductor
memory component configuration selected in each case a total
layout for a semi-conductor-memory component (1) with a
voltage supply designed in accordance with the particular
configuration.
15
16. A process for manufacturing semi-conductor memory com-
ponents (1), in particular DRAM components, whereby the
process comprises the following steps:
- designing of a first layout (2’) for a module (2) of
20 the semi-conductor memory component (1) to be used in
a first configuration of the semi-conductor memory

component (1) ;

- designing of a second layout (2’’) for the module (2)
25 of the semi-conductor memory component (1) to be used
for a second configuration of the semi-conductor mem-

ory component (1) ;

- using of the first layout (2’) or of the second lay-
30 out (2’’) for the total layout of the semi-conductor

memory component (1), depending on the corresponding
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(1) ;

- manufacturing of a mask based on the total layout, in

5 particular a photo mask.

17. A process for manufacturing semi-conductor memory com-
ponents (1) according to Claim 16, in which the process ad-
ditionally comprises the step: manufacturing of a semi-

10 conductor memory component (1) by using the manufactured

mask, in particular the photo mask.



