"1 2 4 JUN 2005 Description 166166* 5 A process for the design and
manuf acture of sem -conductor nenory conponents, in particular DRAM
conponents The invention involves a process for designing, and a proc- ess

for manufacturing sem -conductor nmenory conponents, in 10 sztiﬁﬁggg DRAM
conponents. I'n sem -conductor nenory conponents a distinctio 'g
bet ween"so-cal | ed functional nenory. conponents (i e. PLAs, PALs, etc.),

and so-called tab nmenory conponents, i.e. ROM 15 conponents = Read
Only Menory), and RAM conponents (RAM = Random Access Nﬂmn ﬂmwmw
conmponent is a nenmory device in which data is stored un ed
addr ess, fPRRFHAPEROBhe data can be read 20 out again. Becauseise RAM
conponent needs to be provided with as many storage cells as possible, it
beconmes inportant for the <creation of these cells to be kept as sinple as

possi blse. RoipMétdssofonl thd SRAMn &ERANhAuBEat ugeRBAdaBIACE8HIUMRERT V)

the individual menory cells for instance consist of a few, e.g. six
transi st or'SSTYRY FRNEGRLRFF edl HFANEL L DRAME =DRONaAPEDORERESM Access Menor y)
of only a single suitably controlled capacitance (i.e. the gate source
capaci tance of a MOSFET), 30 with which in formof a charge one bit at a
time canlﬁ&es#mwamtldmlsnv¢&NQﬁaaw¢y00955|5b3 flesignshert anar hogrek- tine,
whi ch neans_th t a so-called "refresh” st be per- formed regularly, i.e.
ca. every'%§ _ Tﬁﬁﬁéﬁp uring semi-conductor memory components, in

10 particular DRAM components.

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 componénts (ROM = Read Only Memory), and RAM components (RAM

= Random Accegs 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 posgsible.
25 With so-called SRAMs (SRAM = Static Random Access Memory)
the individual memory cells for instance consist of a few,
e.g. 8iX 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),
300 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 “refreéh; must be per-

formed regularly, i.e. ca. every 64 ms.
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"2 4 JUN 20052 Wth DRAM conponents one can distingui sh between so-call ed
SDR- DRAMs, and so-cal | ed DDR- DRAMs and/ or DDR2- DRAMs. | n  SDR- DRAMS
(SDR-DRAM = Single Date Rate DRAM the data in the 5 conmponent is always
only relayed with the ascending pulse flank of a correspondjggyyniRes
(clock) signal (or alterna- tively only with the descendi ng pul se fl ank).
W t h* DDR- DRAM conponent s ( DDR- DRAM = Doubl e Data Rate DRAM), 10 or with
t heir correspondi ng successive st andard " DDR2" com ponents, the data is
relayed with the ascending flank of a corresponding pul se (clock) signal
as well as with the de- scending flank of the correspondi ng pul se (cl ock)

si gnal ns that data |s J ed nDr frequently and/or_ faster
in a DDE %QAE iang 4? eﬁWﬁ?ﬁa%ﬁf?@k&ﬁﬁwﬂly
and/ or EBRePRAMS, asind tstma%allrle@n D‘ERR‘Dt@BﬂVIar?eP d%'%ﬂt&f tﬂ&%‘% nG{ eased
0

i ntegration den5|ty and functional - ity, the design especially
DRAM coRp8nBRAMs H§§Rb@RAé’br're Sémrlerrﬁaé:ecdtqﬂaeﬁllme the tdits cmmjlmu ty of

the £onmpgpeRhenta St L "' R down ottom.up"
simlar CO%VEI’IPI orl% ap oac y2,5:e&e§/ éiﬁw-l kﬁe%‘?‘tﬁf@s?ﬁfp In a top
down apfienkhofor crstaspendine gedisgn ( @flo@marglgﬂaqul @ GARRARgNL starts

at a reLatl I¥ Elgh I ek of. ab 30 straction mhereafter the rel evant
design s p 8sdi t}’éF;ﬁ &f Aregeradingc pedsiendilpnkdwer | evel s of

abstraction (e.g. according to the procedure suggested by D. Gajski in

“Intro 2.4 JUN 2005 3
With DDR-DRAM components (DDR-DRAM = Double Data Rate DRAM) ,

10 or with their corresponding successive standard “DDR2” com-
ponents, the data is relayed with the ascending flank of a
corresponding pulse (clock) signal as well as with the de-

scending flank of the corresponding pulse (clock) signal.

15 This means that data is relayed more frequently and/or
faster in a DDR-DRAM (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 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-



" duction to Si'licon Conpilation", Reading (MA), (illustrated in Figure 4) -
froma functional point of view- by starting at a "systens |evel",
proceeding via an "algorithmregister transfer and/or |ogi @4 gurl2050 a
"circuit level"” etc., or 5 froma structural point of view - by starting
at a " CPU - and/or nenory |evel", proceeding via a sub-system nodule gate
| evel t'o a "transistor level", etc.), until finally the nask data required
for manufacturing the conponents is ob- % ai ned. 10 Ther eby appropriate
tests and/or sinulations corresponding wth each design stage take place
(at- every duskdionpft i iiqaetGumilihiense Réadtngt $MAhe deblgstrasedt nust
then be 1 i fied, \and/Qr the caorrespondi ng, design step repeated, or the
desi gn stgﬂngg'gfgr%wll t a Highet fic%}f:etll.cpr‘l#sp%rlgtce%gr%l?‘g abPe ForEhF e -
despite the iancrsgaseths QIMRANENtp K EXid W iiead O i ghet t hiit £ ALt O
density and 20 increased functionality - that the designed conponent oper-
ates in atramsierr ead/eghilegicrie ltexia y* wif r BRAM benpbhesits. , newy + or
exanple b e f r._i-NCr e n.a rticul ar, conponent js.made 25
"var i agl y%é%n ielgt?rtg];ﬁ]tcgﬁlr&t}r i%r?g&ﬁ:t %fc/iwel’gegfn _E?D.ye.sctoapﬁ 'Jolh%r%/.a contigurabl e as
an SDR- DRAkK/DbRmBRANMy0 1. eDIBR?"-, DitdMceanriiimy vias 8 ARoRetdm WdduBe or 16 bit
dat a out put d/or as a .conponent w_th or w thout special optional

a
feat ur es, FPLE. ri‘:"'\WlellhtBr ani GRS 15w eXaly mfde,) etwndil Fimmd mcthaal
confi gur ainagk Qﬁtbh%e%%go'ﬂé@'%ﬁhu@a-&uﬁ%(?g?ﬁe B NP PRYM etc.)

is then done by neans of so-called 2 4 JUN 2
tained.

10

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, étc.) is then done by means of so-called



"4 fuses or bonds - according to the custonmer's needs - after the DRAM
conponents have been manufactured. In this way the custoner's needs can be
met shortly before 5 the conponent is dispatched, i.e. it2¢anpNpegypgustom
config- ured by nmeans of the above fuses or bonds. At the sane tinme, the
circuitry not required for the con- figuration that is finally installed
(but still required for 10 the non-installed configurations) create further
i ncreased conponent conplexity. The invention is ainmed at meking avail abl e

a_novel cRLagess phAksdeshoBbgiARded RAKCLLBERARSS of AleMNUM AW NG sen

15 conductor nenory conponents, ©'n particu conponent ese and

ot her aths BRABMacbmpurdnbg hesasbefnt hensfibpectednatter of Clainms 1, 22 and
~ 24. 20 Further advantageous features of the invention are listed in the
subcl ainms. According to a basic concept of the invention, a process for

desi gni ng, tBDE wapr eEeSEuEebmERNYS AekHEl BENSBRI MeeNdueken y2BeFRrRr Y
conponents, in particular DRAM conponents, is pro- vided in which the

desiyn &RE/ ePREneREctar ihgPpEebeds dom PEi sS85 PRecysEps: coméigesign of a
first | a¥oytplohe2,B00H! £ngf ablge $BLACARMUEHAL Merory: component to be
used in a 30 first configuration o the sem - conduct or menory conponent;
2 4 JUN 2005 5 5 the design of a second | ayout for the sem -
At the same time, the circuitry not required for the con-
figuration that is finally installed (but still required for
10 the non-installed configurations) create further increased

component complexity.

The invention is aimed at making available a novel process
for designing and a novel process for manufacturing semi-

15 conductor memory components, in particular DRAM components.

These and other aims are achieved by means of the subject

matter of Claims 1, 22 and 24.

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 ;



" conductor menory conponent nodule to be used in a second configuration of
the sem -conductor nmenory conponent; the use of the first |ayout or the
second layout for the total layout of the sem -conductor nenorﬁ
conponent, depending on the particular configura- tion of tdeJU 2005

sem - conductor nenory conponent. 10 It is particularly advantageous that
the first and second, in particular the first, second and, where
necessary, .any other |layouts for the sefi-conductor menory conponent nod
ule, all have essentially the sane exterior dinensions. 15 An advantageous

enbodi ment of the ipNend&sighsogng whebadt hayolitr Fbrantheseeand, in
particular the first, second and any further |ayouts for the ‘
seni - conduct or menoFYREBEPOHeREMNABH- campoaratampdpilecse® ®e essentinakl y t he

Component. ar ohi {ect 178 Aher gRe TRFRCLeR hochb. bRk -HBte kbl uthpry

whi ch. t he DRAM conposepdnen®y - in a particular way - be variably
configured: in so doing, the relevant configuration is not set only after

the 25 manuf act ur e e tee DRAMRenporriht layowy erapike osegondal dpaut fuses or
bonds, or by means gl nelal LLe, OPLLODSE O ¢ PReMBEK; BSoLNCRHL SOt
er by using pa ar, d §*¥nd/ or

technol ogy - but rat trcu pre-designe ayou
| ayout bl ocks at thmorpyment, | depénding. ohntrdi paetycheher eowfibupg-t he -

appropriately 30 configurgd - mask.required for manufacturing the DRAM
conpo- nents) - dedﬁﬁﬁ?ﬁﬁFOHh?h%em%bﬁ? ﬂHFEPFo@?m?EﬁuFP@BOQFgEny time -

and not using other pre-designed |ayout and/or layout 2 4 JUN 2005

10 It is particularly advantageous that the first and second,
in particular the first, second and, where necessary, any
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.f 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 teéhnology.- but rather by using particular,
pre-designed layouts and/or layout blocks at the layout
level (i.e. immediately before writing the - appropriately

30 cbnfigufed - 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



" 6 blocks: dedicated to other configurations (and/or - depending .on the
configuration required at any tine - using particular pre-designed |ayouts
and/ br 1 ayout bl ocks dedicated to the required configuration, wth which

t he -pre-designed | ayout 5 and/or |ayout design bl ocks - dedi éHNezgoﬁo a
different: con- figuration - are substituted). In this way specific client.
needs régarding the particular configuration of the DRAM conponents can be
met shortly be 10 fore the manufacture of6éthe DRAM conponents., in
particular _shortly before the relevant mask is witten. The invention is
more cl 'osell%/le&%%rCi/QFbid?dt@Id)\Md);otdm: oforefit gt i Sy Neaapodi ﬂealééeﬁ@_ he
acconpanyiqglqﬁﬁguég$%. In._the 15 drawi ngs: 20 Figure 1 shows a schenstic
representation 0 & FRGTRR TRBHISd At ARXdiEe s ofs tng epax hadlmt or
menory conmpaeeides igiaidch al themayyy | cording to a first variant;
Figure 2 shows a schenati?@?éprggéntaﬂgﬁyéyi:ﬁ%?%ggré#éﬁﬁék?énﬁﬂrﬁhﬁion
details of *S&Miresheontdgumetdoy, coninentich W bhasdipameontd aiied
accordifg %ﬁdﬁo§e§gﬁgugariant'-%g Fk%ure. 3, ,shows a schenatic '
representati oh of the seda8hgE BpC e g crGiedowed & rilitfifentedi gromand

nanufacturéighrahéonsenhréogdugtgeuaga@[y conponents shown in Figure 1 and
2, according to an exanplifying enbodi nent of the invention; and 30 2 4

JUN 2005 7 Figure 4 shows a schenmatic representation of possible |ev-
In this way specific client needs regarding the particular

configuration of the DRAM components can be met shortly be-
10 fore the manufacture of_the DRAM components, in particulér

shortly before the relevant mask is written.

The invention is more closely described below by use of ex-
amplifying embodiments and the accompanying drawings. In the

15 drawings:

Figu?e 1 shows a schematic representaﬁion of the principal
construction details of a semi-conductor memory component,
which has been configured_according to a first Variant;

20 | |
Figure 2 showg a schematic representatidn of the principal
construction details of gemi-conductor memory compénent,

which has been configured according to a second variant;

25‘ Figure 3 shows a schematic representation of the sequénce
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 |



" els of abstraction passed through during the design of the seni-conductor
menory conponents shown in Figure 1 and 2. 5 In Figure 1 - for instance - a
schematic representation of a sem -conductor nenory conponegq_gumgabor
sem -conductor nmem ory chip is shown, which has been or is being designed
by rmeans of a process according to an exanplifying enbodi nent of the
present ‘invention. 10 The sem -conductor nenory conponent 1, may for

i nstance be a RAM conmponent (RAM = Randbm Access menory and/or Read-Wite
Menory), in particular a DRAM nenory conponent (DRAM = Dy- nam ¢ Random
Access Merfigurendt Dylnanisc aWsidhenRasdics Mermres erdts thiasre b H pd@d3® tee clhenod ogy) .

The DRAM nmenory. c onent, 1 can store data at a, particular, address and
| at er reama‘lﬁ C}éﬁ;ta%;%faﬁ%rhh?d’erpqﬁﬁ a@b“?%‘é@? ‘%)‘11?6 g LherdetiFhdr hgtBRidr ess
has been efuner- @b dFRAN Suefor8d B S5Soredh €9 NG ONs ﬁi@kﬁé 1 03 pddress

input interface unit 9 and/or address input pads 9a, 9b, 9c, 9d. A nunber

of data connections 2a, 2b, 2c, 2d and/or data in- put/output pads have
data, here for_ exanple there

been peovided..f i nput td ng .and. _out put 25 tin

are 165 datlg1 %&rﬁ%& irlons fo_fg,l Q:’anfcef) 2 %%}h ttE ’{‘?f_’lée%ea‘?%at?’r%tw‘?p‘l_ouﬁ put

i nt er f ace sentii-tcoridcdire et ry CUMERSRAN I Nk el sdnhi Loord @k Widd£ 30
signal) to a wite/read sel ection connection and/or pad - not shown here -

it can beO%¥ L& ithshowsy a whdishathampean myr e heoima) desianetl dut. 2 4
JUN 2005 felbg data ghbeked LR INGS YT ~HOMNGEA FRTRY Yo RREH 1.
of the present invention.
10 -
The semi—conductor memofy component 1, may for instance be a
RAM component (RAM = Random Access Memory and/or Read-Write
Memory), in particular a DRAM memory component (DRAM = Dy-
namic Random Access Memory and Dynamic Write-Read Memory)
15 based on CMOS'technology).'

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, 24, 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.



" is stored there in corresponding nenory cells, and later read out again
fromthose nenory cells. 5 Each nenory cell consist of only one single,
appropriately controlled capacitance (i.e. the gate source cggag”igw“e of
a MOSFET), with which in the formof a charge one bit can be ®st Y Bn
each case. 10 A particular nunber of nmenory cells is arranged lying in a

ri ght-angl ed and/ or square matri x and/org array 3a, 3b, 3c, 3d, so that for
instance 32 Miits, 64 Mits, 128 Mits or 256 Mits, can be stored in an
array 3a, 3b, 3c, 3d, etc. 15 corresponding with the nunber of nenory
cells. As further shown in Fi gure 1, the sem -conductor nenory com ponent

1 displ ayghe matererdt sfedrefty a1 |séﬁf-ﬂ5’c§1§@ct§? meﬁ&r)r?’gor&}]gst r&l-')ut od

exanpl e faur correspondlngly constructed 20 arrays, equall

over the S fEfcaest tth@éf%dﬁbdlﬂrmﬂﬂgorsbmglanemmmebb@nohm@ later nenory

capaC|ty Iy S, 6 its, 512 Nblt or 1024 Mits (or 1 Ghit)
creat e(?%fdoﬁ%helgs%e%}l fcrgon L]MD = ﬁ%er%q ent 1. 25 The above address
entereﬁ at the address connections 9a, 9b 9c, 9d, contains a
correspon%%gﬁrnunber of hits (i.e. twd), that serves to address the

requir ed femany geddy consisth of3@nlay ane isinakr sam:@cgermmahr
reading o a Uty oys the arrays 3a 3 3d is
in each ESSEEFSEE@ ng g'al%gﬁ%h tg'/ treeag: eoé c&co o ncgagaocrl e%%loef a
corr espondi NgS&&dse amrplhl Whéch( dot thleoiorners) anthamiayett ik B 205 9

via a congeg%gdlhog %gtsgl ning for exanple a correspond-

10
A ﬁarticular number of memory cells is arranged lying in a
right-angled and/or square matrix and/or array 3a, 3b, 3c,
3d, so that for instance 32 Mbits, 64 Mbits, 128 Mbits or
256 Mbits, can be étored in an array 3a, 3b, 3c, 3d, etc.

15 corresponding with the number of memory cells.

As further shown in Figure 1, the semi-conductor memory.com-
ponent 1 displays a number k of memory cell arrays 3a, 3b,
3¢, 3d, (here for example four correspondingly construcﬁed
20 arrays, equally distributed over the surface of the compb-
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 connéctions %a, 9b,
9c¢, 94, 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

& corresponding sense amplifier (not shown here) and relayed



“ing multiplexer and/or de-nultiplexer, tinmer, register, etc. (not shown
here) to a chip-internal data path 6 and/or data bus jointly used by al
the arrays 3a, 3b, 3c, 3d; during 5 the witing of data into the arrays
3a,. 3b, 3c, 3d, the cor- respondingly reversed process takeg4plip¢eggThe
address. applied to the address connections 9a, 9b, 9¢c, 9d is relayed - for
i nstance .via the address input interface,10 unit 9 and the data path 6 (or
anot her additional separate data path) 2 to the rel evant address | ogi c

provi ded in, the corrgiﬁsnding,array 3a, 3b, 3c, 3d, in particular to a row
| ogi ¢ 5 cofitdihi HRPEEblPdetddes , corerbringr fpnsesavpla soforuespdndt c 7

cont ai ni Ng; By GRL WAL, Aecod tgLr ; 5 .cell(s
correspondfﬁ% to the requﬁ%@d ?ﬁ§%§] ed l%%%%%%é %gﬁﬁ??ggé¥ﬁsgﬁﬁfygE%3e

i s/ are addiresethowss Herehero ' showip+mteguak dats hea ORAM arapsy €@v@onent
20 ties 4 -

1 has been fitted wth o or. several) voltage supply facili 2f

f or exarrpﬁ@‘lsor?eo %i‘?ﬁ%%@g %gpf)r i XD hge3L suppl y3@i réwring t hrough
whi ch she e rasnor 'r&%aﬁwrﬁmo%t@éeaﬂ%i Wit h £egulated voltage
derived from an Qx?ginal vol tage sour ce. fﬁ%’géémﬂ%ghnéé’J%ﬁ%d%%ﬁt 1is
- struct urkgsippndingsiyt instersdd Ipooreentiansd RAM nenory conponents, in
particular with conventional DRAM nenory conponents that are configurable
with fuses or bonds. 30 Fig. 3 shows a schematic representation of the

sequence -Thaceaidtiaty oAl X aPldHey i AP UdmMctof oddieod Nvant iqn - of
t he proce%%_steps f ol | owed dunln% t he design and nmanufac a 2 4 JUN 2005 10
1s relayed - for instance via the address input interface
10 unit 9 and the data path 6 (or another additional separate
data path) - to the relevant address logic provided in the
corresponding array 3a, 3b, 3¢, 3d, in particular to a row
logic 5 containing a row decoder, and/or for instance a col-
umn logic 7 containing a column decoder, that ensure that

15 .the memory cell(s) corresponding to the required installed

address required in every case is/are addressed.

As further shown in Figure 1, the DRAM memory component 1
has been fitted with one (or several) voltage supply facili-
20 ties_4 — for example one containing an appropriate voltage
supply circuit - through which the corresponding components
are supplied with regulated voltage derived from an external

voltage source.

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-



" ture of sem -sconductor nmenory conponents, in particular of the DRAM nenory
conponent shown in Figure 1 (and/or of those shown in Figure 2). 5 The
DRAM nmenory conponent 1 is - as further illustrated be- | o -jyyvamsably
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 output,
and/or as nmenory com ponent with or without special optional features,

i.e. with 10 or without current savind%mde), in a particular fashion,

wher eby the configuration of the rel evant DRAM nenory conpo- nent (i.e. as
SDR, DDRC&¥e DPR2SERAM oBdBCEOrsmanbriynsbapbadnt s, asnwpkltéwul ept ofechnol ogy

- by ne - fuses _or bonds after the manufacture of the DRAM
menor y 2%%%8%%%?,&§%$g§ %§m983ﬁ§ 0 gﬂﬁPaFnoBﬁgﬁﬁg én (PRE/RESRE BhESEat her -

as is fsehowerinl Figtrated.bel ow - by using particul ar pre-designed |ayout
bl ocks at layout level (i.e. immedi ately before wit- ing the mask required
for manufacturing the - correspond- ingly configured - DRAM nenory

conpanenthd ) praMEeRERNGH-HI e, copnfigurat] required, at _any tinme -,
and by not using pre-geg?gﬁége%gy%u?gblO%éskgggpggtégiPStS?ﬁga be-
conf i gurk®¥ ons"vamebb by coulfpendabyetn(ihe.cosnesgondbneg BonEheyrati on re-

uired - i, N rticul ar pre-desi gned | ayout bl ocks that are
gedicatéﬁ§¥%ﬁéiégﬁ%u?%ﬁgbégﬁ%i??e BRe-P heaF@/éS 88i PedSBORYi gAMat i on by
pre- desimneshi ayou bl asksr degioaueds backhe refujpedagonthgurathon . In

this way, particular custoner needs regarding the re- quire nfiguration
of the THe bt §1 cofpehehtutl epecbel 30patcnatniastdrehor il . beione

manubactay i idie: DRAMBEOLY, s SOTROREN! 1 LnpRRLLLGHLEr (3hortly before

whereby the configuration of the relevant DRAM memory compo-
nent (i.e. as SDR, DDR or DDR2-DRAM, etc.) is not installed
- as with current technology - by means of so-called fuses
or bonds after the manufacture of the DRAM memory component,

15 or by means of metal options on the mask, but rather - as is
further illustrated below - by using particular pre-designed
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.



2 4 JUN 2005:11 As shown in Figure 3, it is first determ ned during the
manuf acture of the DRAM nenory conponent 1, during a first step Si, which
characteristics of the DRAM nenory conponent 5 1 should be configurable (in
the way described above) up to shortly before witing th24rjiNegigpt nask -
and which charac- teristics are fixed, i.e. not able to be configured in
the above fashion (not dependent on actual i mredi ate custoner needs, but
on custoner needs likely to occur in the future). 10 For exanple the DRAM
menory conponent 1 should be configur- able as: 15 - SDR- DRAM DDR- DRAM or
DDR2 - DRAM nenory conponents (op- tion 1, option 2, option 3); and/or a

menory ot or 16 qr 32 bit da out put option 1', option
21, opt i%on gl %5 é\r%{d/ﬂ(}rga% aal’ma:L ry® c%fp%%e‘#ﬁat%r?we?%vﬁléﬁ%@ L}ﬂ?%r hi gh data
and/ or redrodiequiree gfattthe QRAM Mnekidlsy Zokpchant BN QF 118y MBI Y conponent
with a voltage supply according to 25 type 1, type 2, or type 3 (option
1' 11, 2'9teP Fpv) ;Whalr%’/ c?rharaa:t@“rﬁﬁtyl%rﬁ%rfém RRAM reenawyt heenpaped al
optignal; JiRal1Y &% (QRA; Rle 23" i | i t.hout, current

savi ng node, etc. 30 Nexth‘:{hI::Iﬂasblseee(nlgl’l1 nt)}i‘?l d”uaecg%sg%ﬁen%m%b%\ﬁ se%ﬁleth? step
(step Sportilyebefiore matidtingeltheiml eard{tomaadi -uraeb sk aeh i eihrracd- JUN
2005 teristics are fixed, i.e. not able to be configured in the
above fashion (not dependent on actual immediate customer

needs, but on customer needs likely to occur in the future).

10
For example the DRAM memory component 1 should be configur-
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 27, option 3’); and/or

20

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

clock pulse rate (option 1/, 27/, 377); and/or

- a memory component with a voltage supply according to

25 type 1, type 2, or type 3 (option 1777, 277, 37/77); and/or

- a memory component with or without special optional
features (option 17777, 27117, 3r7r"), i.e. with or without
current saving mode, etc.

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

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



- 12 level  of the sem -conductor conponent design abstraction |evels shown
in Figure 4 (i.e. - functionally viewed - the system algorithm register
transfer and or logic level, and/or - structurally vi evve%,; Jb elﬂﬂd'ithe sub
systens and/or 5 nodule |level) the DRAM nenory conponent to Be esi gned
is subdivided into individual elenents to be designed sepa- rately from
each other (i.e. the arrays 3a, 3b, 3c, 3d, the data input/output
interface unit 2, the rowlogic 5 thé2 colum logic 7, the data path 6,
the address input interface 10 unit 9, the voltage supply facility(ies) 4,
etc., astamsl of ftdre eeanpl eynduret abovenmtatent ek igd rateskadtiggi ¢ shown in

Figure 1,__et.c, )., Duri.n he subsequent st st e 3) it is_determ ned

whi ch %Vgefl% AT 59 eﬁt Bt s‘*S a&e' Tornt iéﬁ?éﬁ]iq%ﬁébe‘ﬁ%@t‘ﬁd (i .%*® whi ch of
t he abowsysjernenilyoRisthn N Lagik€as & b diesi aned 40 1&{&& ndiyddual l'y laid
out for any or several of all the pos- sible configurations (i.e. for

vari ous & vafiE Ui aaly tVigiedf- tihee abidve Bt i systems eandfowption 1

and opt iyuh'e 120,8f ' and i ' f option 2,and option 1'
etc.)), and ahi ce%)o%q%ie aéove el nencihg%a%eenocno ptc%%?ef I Hependent
(i.e. cambsEdeidynetd drkivitanl celldnerard angask desighdd passd bl e
configuratians ]q(g:rﬁ:l concei vahl e optional com binations). 25 In the process -

duri ng t9 e fHATh&AF s 1ipe® (L tare theiaTmh 3F. tHe dendits thad where
rel evanigalas @ dgi /idpiton ntQ r 510 §LL BN S i vpelséggﬂ'%ds separately) nust

be done in such a way that as few as possible el enment and/or as few 30
as possiHenE dipstitcs 1 hathearda teomatite &t e tep adeliaps antwr interface

10 unit 9, the voltage supply facility(ies) 4, etc., as well,
for example, the above data read-in/read-out logic shown in

Figure 1, etc.).

During the subsequent step (step S3) it is determined which
15 of the above elements are configuration-dependent (i.e.
which of the above elements must in each case be designed to
be individually laid out for any or several of all the pos-
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’,et¢.)),
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




" as few as possible relatively "large" elenents) and/or sub- elenents are
configuration-dependent, and that as many as 2 4 JUN 2005 13 possible
(and/or as many as possible elements that are com plicated tx, dggi g5

and/ or as many as possible relatively "large" elenents and/or

sub-el ements) are not configuration- dependent; in this way the total input
required for design 5 ing the DRAM nenpry conponent 1 can be kept small.
Next - in the case of non-configurati 6%-dependent el enents and/ or

sub-el ements, (here i.e. the arrays 3a, 3b, 3c, 3d shown in Figure 1, or
the rowRERFRLeofland do@e many adpeteibhle ¢hementseshandang ebenent

and/ or - i - Sl in detail_ down t he | ayout | evel (step
S4). In iot h%teév%Fg s,éeasdll I%/o%r?&]/ﬁﬁgrsi%% Oemerat I@O%%fl?%efﬁ?f%\:fv%i)‘é- sible
conf i guratadoys’ il enpde: veaid bt esdioreldigernies eVvand €be ASnHERLraNds QL

sub-elenment - i.e. accqrding to Figure 1 a sin- gle, generally valid array
| ayout FREHITIE 'a CorrESHIRN nghe a7 Pe3L | Byt Be@ekrey for deeiamrays 3a,

3b, 3c, Gty e DRAOLHRIR LY Ghbshdw 9%§g%§q%¢ggké§g;f_layout (and/ or

cor- respondi ng row and/or colum | ogic of exam 20 ple for
the row and/or colum logic 5, 7, etc. For this, a.conventional design

process sed, i.,e. a"to down", "bottom up", or other current
appr oack%\l.r or cej'thnarﬁ)}}ee e ogfesr?%rh‘ %Cfnf[%urc%tpr%rg—&%%@e%p eFEPT_EMd/ or

sub- el eremi /SR 5ils- clieatdah - (Hdrd ecagnimed fashioms, atpa sl ajgvel y high
abstraction Ie,veIF, whereafter the design - at increasingly |ower
abst r act§HR dvelfdaunes ¥.hdihe efomeand/qr .eolusn bboum 5p Figure 4 -

frompa famet) analyHPidit [ ew - St = rom a sub-system and/ or
al gori thmievel and pr orcéeggcﬁﬂncglvﬁg Stidic ' {ifa/ SL?b"ePer_“gnt 15 “de-
signed in detail down to the layout level (step S4).

In other words, a layout design generally valid for all pos-
sible configurations is made available for the relevant ele-
15 wment 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, 3c, 34, or a
generally valid row and/or column logic layout (and/or cor-
responding 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 is started - in recognized fashion - at a relatively high
abstraction level, wheréafter the design - at increasingly
lower abstraction levels - is further refined - (i.e. as
shown in Figure 4 - from a functional point of view - sfart—
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



- 30 via a regi'ster transfer and/or logic level to a "circuit" level, etc.,
and/or - froma structural point of view - starting froma sub-system or
nodul e | evel and proceeding 2 4 JUN 2005 14 via a gate level to a
"transistor level", etc.), until fi- nally the exact physicaR 4 ayw@igsdat a
required for manufac- turing the corresponding el enents and/ or

sub-elenents, in particular the relevant mask data, becones available. 5
Here the appropriate tests and/ or simifati ons (at each ab- straction |evel)
t ake place after each design step; in cause of faults, the design result
must be Wi F i@tand el the a pitransi srodebdgnl ‘6t epte epeated] 1 ofi+ he design
conmmenc 1. hi,gher level. Standard CAD software can_be used for
t he des%ganllgﬁg;}gérlv E%%ae(gi it %Jh%agi ﬁ?ﬁ'%ﬁ ot d EEAUAERD of OF VBMRY RS ™ SPI CE,
etc. 15 duriontylastedmrddpendiminde ehéff &Mnd Lot NguRboOVELERNs, coNfi guration
dependent el enents and/or_ sub-elenents - for all elenments and/or

sub- el eRARSSI FHAT el ¥l Heans freglerdata, derdings etvaili®pbadi ng on the
partkcul ar configuration - (here i.e. the data input/output interfaces unit
2, the data 20 path 6, the address input/output interfaces unit 9, the

vol t age Bapmplyhd aphrndpieas) testowmnd fofi ginnel ds iei€. Jat tégch cawr espondi ng
el ement éH“ﬂc r. su -elﬁge t .is designed in de- tail and individually for
each po<siBte CEhiigat i G iRECC it Yn P Froptat &t yS 9P deti FaYse ot her

words, foff Radtfarcid ddLidmrr&beefusdNBOmeib: fl et dsepagately for
that par- ticular DRAM nenory conponent configuration) several dedi- cated

| ayout &G ke dafdomaismiereated, ercddrdidesian commenced
10 anew at a higher level.

Standard CAD software can be used for the design and/or

testing and simulation, i.e. VHDL or Verilog, SPICE, etc.

15 In contrast to this - and different to the above non-
configuration dependent elements and/or_sub—elements - for
all elements and/or sub-elements that need to be differently
configured - depending on the particular configuration -
(here i.e. the data input/output interfaces unit 2, the data

20 path 6, the address input/output interfaces unit 9, the
voltage supply facility(ies) 4 shown in Figure 1, etc.), the
corresponding element and/or sub-element is designed in de-
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 27, 277/,

30 2’’’ (and/or corresponding data input/output interfaces unit
layout blocks 27, 277, 277"y, . correspondingly dedicated

to different configurations; for the voltage supply facility



" Figure 1 for ‘the data input/output interfaces unit 2, three different data
i nput/output interface unit |ayouts 2', 2", 30 2""'" (and/or correspondi ng
data input/output interfaces unit |ayout blocks 2', 211, 2""),
correspondi ngly dedicated to different configurations; for 2ﬁeﬂﬂbﬂW§ge
supply facility 2 4 JUN 2005 15 4, three different voltage supply facility
| ayouts 4', 4", 4" ' (and/or corresponding voltage supply facility |ayout
bl ocks 4', 411, 4111); correspondingIQSaIIocated to dif- ferent
configurations', for the address input/output inter 5 faces unit 9 three

di ff ererfts ddiffes diffrrenutputtaoe esuppbyebaahlity ajausste' 47 9"47 9"

(and/ or rie i - ess. i nput{output interface unit_|ayout bl ocks
9, 9", 4)8 '?%}P&e{%cg%oi%rer%é%%%cﬁ%ﬁ@i%ﬁ’%cﬁ ¥ ot AFHEF BNt 2¥BRE T gu-
rations Hlst@dps ), 40 At4the),same ¢drBesp@sdind Ugtd Bl 662 809VEs- g af-
conventional de- sign process, i.e. a "top down", "bottom up" or other cur-
rent pr QLC?¥£%ﬁﬁg%t#Qﬁsinsﬁ%ﬁc@he agdresecompiizbaut pashioner-i . e. at
a rekatifglas hid i r{_J de with the design of
the corr esponrc}lirglgt ?I)g:trlr{e%tc%s &;Enﬁ%%uga}e e%rée%t%?ﬁmlﬁt?‘é\t stiBs®fuent | y
further fdqsnamitadeyadityg o t9e de3ign tamd/dnoEeBsd agbydl oyesd-

o vi w2 R b, SR et Wl of 60 o LA oYl 207 and |
proceediafg 'vi,a et d.¢HHRIsgIrASI BTy AN Qb 891G | @VEE £ 0nt Ao GEI U t
| evel ", etc., and/or - froma structural point of view - froma sub-system
or nodulF@HI&Rs \Atera SPdte level to a "transistor level”, etc.), unti
finahly the exact physi-
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 - starting 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-



" cal layout data, in particular the relevant nmask data re 25 quired for
manuf acturing the correspondi ng el enents and/ or sub-elenents is nade
avai lable. In the process and as descri bed above, after each of &g@ e-
sign steps corresponding tests and/or simnulations are per 3 4T8P mfat
each abstraction level); in case of faults the design result nust be
nodi fi ed and/ or the corresponding de 2 4 JUN 2005 16 sign step repeated, or
t he desi gn comenced anew at a higher16level. During the above step S2 - as
illustrated in Figure 1 and 2 5 - each el enent and/or sub-el enent

(i rrespetidVSEP tHRPgdred i QI dthe oifs tgn ardrorerdard wiieh dthea coiglespondi ng
el enent | or sub-el enent has been designed) is always dedicated to a
specific - 1nterms of |location and size - pre-determ ned area on the
DRAM menory conponent (whereby the interface be 10 havior of the

corresp dHS%}elenent and/ or sub-el ements nust be closely defined and
adher ed T 0 iTf GROEHSFERISER gn a9rbbesstTated| in | Browte theand Meer

el engnt s- anHPle 194N | BIENLS b &1 & dpy ove: st.ep S2). 15
Dependi ng on the paﬁ%icular cJ%toner'§§g%tﬂgﬁ{%%é{§ﬁﬁ§%xff(ﬁ§#?ﬂﬁﬁ%ation,

t he tot diqupsutcardsianraddica ifon hvénigadehe avartedpendacs s hment o step S6,
Fi gure i S.,-..dependi ng on the configuration required at_any 20
time - t e?ééﬁﬁ%%ﬁu%a%ngﬁgﬁéﬁingﬁ%:nl SHHA S ocks et RATA SR tO

cor r espendipeg: idinf i-gWnttedmaldE Usthd{io®. addrsihe - ol i v ath ofeghown in
Figure 1 the first data input/output interface unit layout Block 2', the
first vtSgé&ts PRAL-mEnary, qonraRet) ottkherebyt Hehd | ¥nttenfhiredse 1 nput

inteof adRvior 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 daﬁa input/output interface unit
layout 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-configuration-specific

30 layout blocks 3 that are identical for all configurations.



25 unit fayout Block 9', etc.; and for the configuration shown 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 24 JUN 2005

non-confi guration-specific 30 | ayout blocks 3 that are identical for al
configurations. 2 4 JUN 2005 17 By nqus of the total |ayout assenbled in
this way (and/or based on the total yout and/or nmask data assenbled in

this t he corEes ondi n k is then witten, with which a DRAM
menory cohponent 4 E%r?%%%% ﬁ@P? ééﬁﬁmﬁéﬁédln Fhis Wﬁﬁn(ﬁﬁﬁéﬂﬁctured

U s edeqash | enk arocus! 00p.808R bRORRILNGaLCSLEGLIE s g0PELgural ] on

of the DRAM nenory conponent can accom nD y before
t he nandﬂ%xku?beo¢0rh@smwud44@ m@abryscbhpnnenitﬂen;nwpahtwnubhra up to

shortly hefo t he correspondin sk._ As each of the above
i ndi vi dual Iayouétgvr cﬁ%o?%nﬁl#aysg85F9sgﬂgan9%Y %pgfh%VEeéoanﬁuratlon
t he Sotaﬂuaomﬂéﬁuf&gtﬁ&eahe 15 DRAM menory conponent 1 is smaller than with

conventional DRAM nenory conponents that are configured by neans of fuses
or bonds. In an alternative enbodi nent exanple, one or nore of the 20

bove | ) K 2
above | ayouis; @nﬁéfr %%qgué g&er néegsdy%gagﬁ%n%l%ﬂ%nFEQUlgaﬂ | at er

9'"''", 3 - dedlcated ve enents

be ag&nﬁQﬁiﬁdeﬁtxmmlqﬁutmp mRthememeﬂy conploits Nt nE@@ﬁYbéoﬁaeﬂﬁﬂtS t hat
, 2 shown in Figure 1 and 2 25

di ff f t
(ISI melr ar"l; oafg dél ss‘“llgl::ﬁA o’%‘f%ﬁgrf onent]??l Baref 2eFure pRAVERe 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 27, 277, 2rrr, 47, 4°7,
arrr, 9r, 977, 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) .



menory conponents (e.g. one or nore of the above configura- tion-dependent
| ayout bl ocks, and/or one or nore of the above configuration-independent
| ayout bl ocks, e.g. only one, or nore of the |ayout and/or quout bl ocks
etc., that 30 are dedicated - depending on the configuration 24 £YNa20gfar -
ticular elenment and/or sub-elenent). 2 4 JUN 2005 18 The total | ayout
design data for the above further senl- conductor nenory conponent and/or
further DRAM nenory conpo- nent is th f made available - as described above
- based j St an xcJ usively on re-used, or on re-used and on re 5
desi gnegf%féiut{ﬁblalo%xosuet( T &fthia T deprrmdiane ointtier pesi-cul ar
conf i gurcaridorr treaq uiehed-yb Yo dupd rietist I | .S he above further
senmi - conduct r nenory ggnpo- nent an %ﬁrf{hﬁ¢ﬂﬁr MRS SifRfent can
be desi &Y 16 fRSTemagied anatifl albdss - rputddduan an\@iionaly, se -ganduct or
Menory GoRpe I menory conponents. 2 4 JUN 2005 19 Pat ent
claips 1. A %ﬁ?@%@"(ﬁ?ﬁg@% E&’ééﬁdgc@rﬂl%} &€ HEast prsbgpo-renent s
cor’rp?isldﬁglghl@df dlalyonitn i 18tc&ies  (wher ed @ Q1A add tdiln out fhor a nodul e
of the sgmi- conductor. menory conponent to be 'useé;e?lor A &

. lcu X 4 : . .

confi gu?aﬂ;on gfa t FENEERHregAanCc Feaumest Py tieorenttomerdasi gni ng a second
| ayout for the sem -conductor nem ory nodule to be used for a second
configugation of 10 the sem -conductor nenory conponent; - using the first
| ayout OoF FRéssweynghpagpbavef 6urther 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.,



“total layout ‘of the sem -conductor nmenory conponent, depending on the
particul ar configuration of the sem -conductor nenory conponent; 15 -
designing a further layout for a further nodule of the sen%-qﬂﬂg or
menory conponent; and - using the further |ayout for the to él ?'@it of
the sem -conductor nenory conponent, 9ot dependent on the particular
configuration of the sem -conductor nenory 20 conponent. 2. A process
according to Claim1l, conprising the follow ing additional steps: -

desi gni ngageltl@iégaiﬁgout for the sem -conductor mem 25 ory conponent
nodul e to be used for a third configu- ration of the sem -conductor nenory
conponent; using the first, second or third layout for the total |ayout of
t he sem - condyct or neno C onents, de: pending on the particul ar

conf i gur at i orft PEYFES LRt 35° EHRARS 0P THer6PY LERBENBRTOTS OTBR" 2005 20 3.
A procesfeRESOEEMPYisn§l 8hBB£d106w2ngi Brtwpkeh the first and second

| ayouts for the sem -conductor nenory com ponent nodul e have essentially
the sanme exteri desdiondmsg en£imH laxyqutodess aacssidiengft h@ aemi3; in which
the first, sec [ l.ayo for .the sem -copductor Jrengry com
ponent nodul e all% dgl\r%gotégs?{éeﬁrﬁryld;o Oéles{létrrgoe%eeﬁsc?rf iFred: frsTlsrch?nDCs. 10 5. A
process accor di rgrifdcamatiee @ff tdie peacediorghud tairBiemdny Wanidoridia: i r st
and second | ayouts for the sem -conductor mnenory conponent nodule are
essentially arréﬁ@é$Q£ﬂ&tﬂa%ﬁﬁﬁPd layout for the semi-conductor mem-

ory module to be used for a second configuration of

10 the semi-conductor memory component;

- using the first layout or the second layout for the
total layout of the semi-conductor memory component,
depending on the particular configuration of the
semi-conductor memory component;

15 - designing a further layout for a further module of
the semi-conductor memory component; and

- usging the further layout for the total layout of the
gemi-conductor memory component, not dependent on the

particular configuration of the semi-conductor memory

20 component .

2. A process according to Claim 1, comprising the follow-
ing additional steps:
- designing a third layout for the semi-conductor mem-
25 ory component module to be used for a third configu-
ration of the semi-conductor memory component;
- using the first, second or third layout for the total
layout of the semi-conductor memory components, de-
pending on the particular configuration of the semi-

30 conductor memory component.



" locality of the total layout. 15 6. A process according to Caim5, in
he first, second and third layouts for the sem -conductor nenory

whi ch t

com ponent nodule are al

essentially arranged at the same 12 Jusl 200y of

the total layout. 20 7. A process according to any one of the preceding
_ _ _ nent .
8. A process according to Caim?7, in which the sem - 25 conductor menory
fﬁnpo?enttls a DEAM conponent. 9. A process according to Claim8, in which
e structure of the DRAM onen sse 1y C o that of
DRAM corponefit B*@6RPPgaFabI- ln% 28 %lai Sicey' 2, Xn %%HE%.%%é

wans 2of f uses of bonds. 30 10. A process

cl ai ns,

accor di pg 5@ any @eecdld thecutecddimghel aems, - candustticzh MemEH AST-and

in which the sem -conduct or qgenory conponent is a RAM conpo-

second | ayouts, and/or the further lﬁér 2.4 JUN ZOOSCeIraiy(éLu C% %q{sqrorpsddl tional
uc

| ayout s PANETEX BIPGEIL e R VE @SSP

G 53PS SR-SEon

menor y

conponents. 11. A process according to claim10, in which the first,
second and third |layouts, and/or the further |ayout and/or addltlonal

| ayofit s

aare explrosiess RowndEng ¢hE Lkaday 3n 10 Lo idie tfior Srenor y
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5. A process according to any one of the preceding claims,
in which the first and second layouts for the semi-conductor
memory component module are essentially arranged at the same

locality of the total layout.

6. A process according to Claim 5, in which the first,
second and third layouts for the semi-conductor memory com-
ponent module are all essentially arranged at the same lo-

cality of the total layout.

7. A process according to any one of the preceding claims,
in which the semi-conductor memory component is a RAM compo-

nent.

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

conductor memory component is a DRAM component.

9. A process according to Claim 8, in which the structure
of the DRAM component is essentially identical to that of

DRAM components configurable by means of fuses or bonds.

10. A process according to any one of the preceding claims,

in which the first and second layouts, and/or the further

ot et USRS VP 0 BP0

5

HohaMte oAt i Nthave 1 sehpiaics St hee caamil rgxkter thmi dimeaid; 11 or
12, wherein the layouts are suited to be used in sem conductor RAM or

DRAM



14. A process according to any one of the preceding clains, in which the
nodule is allocated to a relatively high and/or nedi um sem -conduct or
conponent design abstraction level. 20 15. A process according to claim 14,
wherein the nodule is allocated to a sub-system al gorithnp4r igN 2008"
transfer, logic and/or nodul e |level. 225 16. A process according to Caim
14 or 15, in which the npdule is not allocated to the highest

sem - conduct or conpo- nent design abstraction level. 17. A process

accor di i » o b Bl Wi t le..LS I t he
systenlg%ﬁékéj ﬁﬁ;ﬁ§@}€@%ﬁglzggﬁﬁﬁﬁﬁo Eéngégggg§%?%cggg£§gc%§ding to
any one ¢ wded pireceehihgecohduator mémohy peodpcesniast ot al | ayout for an SDR

or DDR-DRAM and/or a DDR2 - DRAM conponent, corresponding with the
particular sem -conductor nenory conponent configuration selected in 5

each casgi. 1n prd¥OELsscS6LQIHG NG tOLANY DOE D WREcRr eredE ngs€l ai s,
whi ch produces, corresponding wth the particular sem - conductor nenory

conponenteednd | e deh bRl shrgerkd, | andber e cheethart beupuragsdlofor a
sem - con %I%ﬁ%#&&@oﬁgt?xéﬂﬁ@i Iegg”?&!{tgé ggfﬁi\%é@&t ifits

correspondi n particular con ration. process according
to any omemdfcodmdupteredemgrygl acmponedbswhi ch produces, corresponding with
the particular sem conductor nenory conponent configuration selected in

each case, a total layout for a sem -conductor menmory conponent wth a
data and{pr cAoskodudSeatadbLIchGr €SPONEiNE YotBrt D, wherein the

10 layouts are exclusively suited to be used in semi-conductor

memory components when used jointly.

13. A process according to claims 10, 11 or 12, wherein the
layouts are suited to be used in semiconductor RAM or DRAM

15 components.

14. A process according to any one of the preceding claims,
in which the module is allocated to a relatively high and/or
medium semi-conductor component design abstraction level.

20
15. A process according to claim 14, wherein the module is
allocated to a sub-system, algorithm, register transfer,

logic and/or module level.

25 16. A process according to Claim 14 or 15, in which the
module is not allocated to the highest semi-conductor compo-

nent design abstraction level.

17. A process according to Claim 16, in which the module is

30 not allocated to the system and/or CPU/memory level.



particular configuration. 20 21. A process according to any one of the
precedi ng clainms, which produces, corresponding with the partlcular sem -
conductor nenory conponent configuration selected in each S3SH giﬁotal

| ayout for a sem -conductor-nmenory conponent 25 with a vol tage Qb Q
designed in accordance with the par- tjixular configuration. 22. A process
for manufacturing sem -conductor nenory com ponents conprising the .
following steps: 30 - designing a first layout for a nDduIe of the senl-

conduct of grenpr n e on urati Qn. of th

seni - con ﬁctgg %%ﬁggggcgﬁ%SﬁgﬁBS 58 QHgNO§80§E éhg HeSFS ihg 8 ?é@Snd

| ayout fwhithepmodutesot thaiemayouondU@tag BERDbY DDRpDRAMtaha/?Q used
for a seco C jguration of the sem -conductor nmenory conmponen usi ng
the irof PE5RcERbNOPREbLERaRy PhSEEerPBR P POl BE PEFEarUGRT he

semi - ConséﬁaiQéoﬁEﬁEEMrCﬁiéﬁ@B?nbompgﬁEﬁEdbBﬁfQQuEB%169r Eeseerdung
configuration of the sem -conductor nmenory conponent; manufacturing a nmask
basedgone§ﬁb £8fal |layout, in particular a photo mask; and 10 -

manuf acturi ng a sem -conductor nenory conponent by using t he manuf act ured
mask. 23. A process according to claim22, wherein the senm - conductor
menory cbﬁponknprbeeasDmambrdmpgneotanﬁSoﬁé oA phacpsectdindesilghngg
seni-con%H Lor ne

pro c s, ggrrespondlng with the particular semi-
conductor memory component configuration selected in each

10 case, a total layout for a semi-conductor memory component
with a number of data output bits corresponding with the

particular configuration.

20. A process according to any one of the preceding claims,
15 which produces, corresponding with the particular semi-
conductor memory component configuration selected in each
case, a total layout for a semi-conductor memory component
with a data and/or clock pulse rate corresponding with the
particular configuration.
20
21. A process according to any one of the preceding claims,
which produces, corresponding with the particular semi-
conductor memory component configuration selected in each
case, a total layout for a semi-conductor-memory component
25 with a voltage supply designed in accordance with the par-

ticular configuration.

22. A process for manufacturing semi-conductor memory com-
ponents comprising the following steps:
30 - designing a first layout for a module of the semi-
conductor memory component to be used in a first con-

figuration of the semi-conductor memory component ;



nents conprising the follow ng steps: - designing a first layout for a
nodul e of the sem - 20 conductor nenory conponent to be used for a first

configuration of the sem -conductor nenory conponent; - desi @y cond
| ayout for the sem -conductor mem ory nodule to be used forgﬂ}ré]ggoz@

configuration of the sem -conductor 2enmory conponent; and 25 - using the
first layout or the second |layout for the total |ayout of the

3$n1hgonggﬁ}?EongggingﬁgﬁgPenzb depenQing on the particular configuration
conponent is-a %ﬁ"@mﬂp C%ﬂ%%%%%@pf‘%?&t foNEL LT b iiEe SEFT CROANELPL MRNDTY
conductor memory component to be used for a second
configuration of the semi-conductor memory component ;
- using the first layout or the second layout for the
5 total layout of the semi-conductor memory component,
depending on the corresponding configuration of the
semi-conductor memory component;
- manufacturing a mask based on the total layout, in
particular a photo mask; and

10 - manufacturing a semi-conductor memory component by

using the manufactured mask.

23. A process according to claim 22, wherein the semi-

conductor memory component is a DRAM component.
15

24. A process for designing semi-conductor memory cCompo-
nents comprising the following steps:
- designing a first layout for a module of the semi -
20 conductor memory component to be used for a first
configuration of the semi-conductor memory component;
- designing a second layout for the semi-conductor mem-
ory module to be used for a second configuration of
the semi-conductor memory component; and
25 - using the first layout or the second layout for the
total layout of the semi-conductor memory component,
depending on the particular configuration of the
semi-conductor memory component;
- wherein the semiconductor memory component is a DRAM

30 component .



