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into nmenory sel ection signals I n processor-controll ed devices,

menery - usually dynam c or static RAMs (Random Access Menory) - is
provi ded for the storage of programres and data. In order 10 to wite data
to nmenory areas of the nenory or read data fromthe individual nenory
areas, the processor generates a nenory area address and passes it to
a nmenory control - | er - known as anmf SRAM or DRAM controller to

t echni cal specialists. The nmenory controller forwards this nenory 15
area address via address lines to address inputs of the menory. The
menory area adgegssestgemerally represent a bi nary nunber, the small est
addressabl e nenory area usual | y conprising one or nore bytes.

The nenory is forned by a plurality of insertion 20 regions, into which

in each case atMerbadt anfie ageppggment fRRiuFRRVeT RS IBETRTYI ASCFEEES nenory
chip - canspe intol REMsEL e lRRibASBLERANs I €0i ONS, Which are realized by

pl ug-in devices, are frequently configured in such a way
In processor-controlled devices, a memory - usually
dynamic or static RAMs (Random Access Memory) - is
provided for the storage of programmes and data. In order
10 to write data to memory areas of the memory or read data
from the individual memory areas, the processor generates
a memory area address and passes it to a2 memory control-
ler - known as an SRAM or DRAM controller to technical
specialists. The memory controller forwards this memory
15 area address via address lines to address inputs of the
memory. The memory area addresses generally represent a
binary number, the smallest addressable memory area
usually comprising one or more bytes.
The memory is formed by a plurality of insertion
20 regions, into which in each case at least one memory
module - usually an integrated memory chip - can be
inserted. The insertion regions, which are realized by
plug-in devices, are frequently configured in such a way
that memory modules or memory chips having different
25 storage capacities can be inserted - for example memory
modules with 1 or 4 Kbytes or Mbytes. Consequently, by
virtue of different population of the insertion regions,
optimum matching of the storage capacity of the memory to
the respecti#e application is possible. This means that
30 the memory modules must be inserted into the address-
conforming insertion regions as a function of their
storage capacity in order to ensure error-free memory
addressing. Incorrect population as regards the storage
capstity and the insertion regions leads to the [sic]
35 considerable disturbances in the processor system and/or
to its failure.
The object on which the invention is based
consists in ensuring memory addressing which is suitable

for the memory configuration, starting from the memory



that nmenory nodul es or nmenory chips having different 25 storage capacities

can be inserted - for exanple nenory nodules with 1 or 4 Kbytes or
Moyt-es. Consequently, by virtue of different popul ation of the

i nsertion regions, opti mum mat chi ng of the storage capacity of the
menory to the respective application is possible. This nmeans that 30
the nmenory nodul es rrust be inserted intq, the address- conform ng
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generated by t{ge HhOGRSOheRbBy COBNMEIGRGtion. In this case, capacity
10 information items, assigned to each inserted memory
module and one indicating the storage capacity of the
respective memory modules, and configuration information
items, indicating the presence of inserted memory mod-
ules, of all the insertion regions are acquired in each
15 case and logical capacity information items iﬁdicating
the address space as a function of the acquired config-
uration information item [sic] and logical configuration
information items indicating the virtual configuration of
the memory are derived from the acquired capacity infor-
20 mation items and the configuration information items. The
logical capacity information items represent, together
with the configuration information items, the conversion
information items.
In the case of an m-digit, binary memory area
25 address, n most significant digits are provided for the
configuration of 2® insertion regions, it being possible
to insert memory modules having a total storage capacity
of 2™ % addressable memory areas into each insertion
region, and one capacity and one configuration informa-
30 tion item is acquired for each insertion region - Claim
2. This division takes account of memory modules having
2* storage capacity gradations. Other storage capacity
gradations are possible but lead to addressing restric-
tions and to increased complexity for a realization of
35 the method according to the invention.
According to an advantageous development of the
method according to the invention, it is possible to
insert memory modules having two different storage

capacities, the larger storage capacity comprising 2m-n
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storage capacity of the incorrectly mounted memory
modules. Furthermore, the restriction makes it possible
to realize a conversion device even more simply, i.e.
more economically.

A further aspect which is essential to the
invention is to be seen in the use of the conversion
information items for converting memory area addresses
formed by a processor-controlled device into memory
selection signals which are co-ordinated with a structure
and storage capacity of a memory, the memory being formed
by memory modules which have uniform and/or different
storage capacities and are each inserted into a physical
insertion region. For this purpose, an insertion region-
related logical memory selection signal is derived from
n+k digits, referring to the configuration of the memory,
of a currently present m-digit memory area address with
the aid of logical capacity information items derived
from capacity information items which indicate the
storage capacity and with the aid from [sic] logical
configuration information items derived from con-
figuration information items which i.dicate the wvirtual

memory configuration, and, with the aid of the configura-

tion information items, a physical memory selection

signal is derived from the insertion region-related

logical memory selection signal for the relevant inser-



GR 95 P 2295 - 3 - addressabl e nenory areas and the snaller
st orage capacity conprising 2[err] (k,I,mn =1,2,..) addressable
menory areas. The nmenory nodul es having the |arger storage capacity
are, beginning with the insertion region with 5 the snallest assigned
menory area addresses, progres- sively inserted into the insertion
regions with gphegpext,,q5 nore significgnt assigned menory area addresses.
The acquired capacity information itens are represented by a bi nary
capacity infogiBhi p8gidem i ndicating the small or 10 Iarge storage
capacity, and the configyration information |ten1|§ Erese Sd by a
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menory, e nenory being formed 25 by nmenory nodul es which have uniform
and/ or different storage capacities and are each inserted into a
physi cal FRSett i oFPIWYiDIFORESEUERFEOD IR H A ReBATY &bt tBR FEBI on-

version device according to the invention,

FIG 2 shows a block diagram of the conversion device,

15 .
FIG 3 shows the first shifting stage for forming the
logical capacity and configuration information

items,

20 FIG 4 shows a capacity correction stage for forming

correction information items,

FIG 5 show, in a block diagram, a module selectiecn unit
FIG 6 for forming logical memory selection signals, and
25
FIG 7 shows a second shifting stage for forming physi-
cal memory selection sigmals.

FIG 1 shows a configuration, assumed for the exemplary
30 embodiment, of a memory SP, which is formed by four
insertion regions EBl..4, i.e. n = 2. Memory modules sM
having a predetermined storage capacity K1 or four times
the predetermined storage capacity K4 can be inserted or
plugged into each of these insertion regions EBl..4,
35 which are generally realized by plug-in locations, - . .e.
k = 2 -, the predetermined storage capacity K1l being, for
example, 1 Mbyte. Of the 24 - i.e. m = 24 - address lines
ADL requirea for addressing, n+k, in the exemplary

embodiment four, most significant address lines ADO..3
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configuration information items ki, k01 are acquired. The
conversion device KVE and the device EBK for forming
configuration information items each constitute a separ-
ate unit or a subunit of a memory controller SPA, whose
further functions (not illustrated) correspond to the
known DRAM or SRAM controllers. For the exemplary embodi-
ment, it will furthermore be determined that first the
memory modules SM having the larger and then haﬁing the
smaller storage capacity K4,l are to be inserted into the
insertion regions EBl..4, beginning with the £irst
insertion region EBl. In the exemplary embodiment, the
current configuration, which is co-ordinated with an
application, is determined by a memory module SM having
the large storage capacity K4 inserted in the first and
third insertion regions EE1l,3 and by a memory module SM
having the small storage capacity Kl inserted into the
fourth insertion region EB4, no memory module SM being
inserted into the second insertion region EB2.

FIG 2.shows the device EBK for forming conversion
information items, having a first shifting stage VS1l, to
which are passed the capacity information items ki
indicating the storage capacity Kl,4 and configuration
information items (koi) indicating the presence of memory
modules (SM) inserted into the respective insertion
regions EBl..4. Logical capacity information items 1lki
that have been determined are communicated via a first

output Al of the first shifting stage VSl and logical

-configuration information items lkoi via a second output

A2 to a capacity correction stage KKS arranged in a
conversion device KVE. The corrected capacity information

items klki pass via an output A of the capacity correc-



versi on device according to the invention, FIG 2 shows a bl ock

di agram of the conversion device, 15 FIG 3 shows the first shifting
stage for formng the | ogi cal capacity and configuration

i nformation i temns, 20 FIG 4 shows a capacity correction
stage for formng correction information itens, FIG5
show, in a bl qgk 44 303l a nodul e selecgion unit FIG6 for formng
| ogi cal menory selection signals, and 25 FIG 7 shows a second

shifting stagecisd sitagel KKS phyai second input E2 6flla nmdmly selectism
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t he exenpl ary ment fou | f.i cant address Lpes. ADO. . 3

module sec.)LectJ.on un:.E MﬁStThe ogical memory selec

signals lsas formed in the module selection unit MAE pass

10 via an output A of the latter to a first input El of a
second shifting stage V82, which is likewise arranged in
the conversion device KVE and at whose output A the
memory selection signal sas is present, by means of which
the respective relevant insertion region EBl..4 is

15 addressed as a function of the currently present memory
area address ADO..m.

FIG 3 shows, in a block diagram, the first
shifting stage V81, four capacity information items ki,
which in each case indicate the small or large storage

20 capacity Kl1,4 for each insertion region EBl..4, being
passed to a multiplexer MUX wvia four capacity lines
S20..3 and four configuration information items koi,
which indicate the presence of memory modules SM in the
insertion regions EBl..4, being passed to -the said

25 mul.tiplexer MUX via four presence lines VL0..3. The
multiplexer MUX has three shift stages S1..3, the third
shift stage S$3 containing two times two (1..4) multiplex
elements MX, the second shift stage 82 in each case
containing three (5..10) multiplex elements MX and the

30 first shift stage S1 in each case containing £four
(11..18) multiplex elements MX. In each case half of the
multiplex elements MX are assigned to the capacity lines
SZ20..3 and the other half are assigned to the presence
lines VL0..3. A multiplex element MX has two inputs -

35 ind._.cated by arrows -, one output and a control input -

indicated by the designation ST -, it being the case that
when a binary 0 information item is applied to the
control input ST, the signals present at the upper input

are switched to the output and when a binary 1 informa-
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The remai ning n-m address lines ADL2.. m which are |Iikew se passed in
parallel to the insertion regions EBl..4, are passed directly to the
menory SP. The conversion device KVE is 5 connected, via two |ines which
comuni cate a | ogi cal capacity and a |l ogical configuration information
I tem | ki, égo 3G 2§5deV| ce EBK for formng conversion infor-

mation itens, V\i‘ll ch device supplied capacity and configuration

i nformation Iteirsn kluenk% SpF1 PEL o' €He ddierrld 1a9ave§'§l Ahe¥grg1KVE and
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configuration, which is_ co- ordinated with an cation, is
det ermi ned by SOTRHDYSAE ntRIuFRe SRS iRFgsence dfge) XFSe §FOF§§etE‘éﬁQC| ty K4
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menory modyl & SM conneBa¥aNgot e SHAld ﬁ&ﬁ%f@ffﬂxéﬁ’t Kﬂbﬂéké‘)se”i:ﬁg into

the 25 fourth I nsertlon regl on, EB4, no menor
inserted into FRECREAIRPL AEerRiTh iSegrame to 0 potentialg 6“2 §Rows t he
devi ce EBK foraf dparn mahteple©nelement Mx(4), the second input of

which is connected to the third capacity line SZ2. In the
second shift stage S2, the output of the first multiplex

15 element MX(l) is connected to the upper input of the
fifth and to the lower input of the sixth multiplex
element MX(5,6), 0 potential being connected to the lower
input of the fifth multiplex element MX{5). The output of
the second multiplex element MX(2) is connected to the

20 upper input of the sixth and to the lower input of the
seventh multiplex element MX(6,7), the upper input of
which is connected to the second presence line VL1. The
inputs of the eighth to tenth multiplex elements
MX(8..10) are connected to the outputs of the ‘third and

25 fourth multiplex elements MX(3,4) in the same way as
described above.

In the third shift stage S3 [sic], the output of
the fifth multiplex element MX(S) is connected to the
upper input of the eleventh and to the lower input of the

30 twelfth multiplex element MX(11l,12), the lower input of
the eleventh multiplex element MX(1l) being connected to
0 potential. The output of the sixth multiplex element
MX(6) is passed to the upper input of the twelfth and to
the lower input of the thirteenth multiplex element
35 MX(12,13), and the output of the seventh multiplex
element MX(7) is passed to the upper input of the thir-
teenth and to the lower input of the fourteenth multiplex
element MX(13,14), the upper input of the fourteenth
multiplex element MX(14) being connected to the first



information itens, having a first shifting stage VS1, to whi ch are
passed the capacity information itens ki 30 indicating the storage
capacity Ki1,4 and configuration information itens (koi) indicating the
presence of nenory nodul es (SM inserted into the respective insertion
(rjegi_ons Egl. 4. Logical capacity information itens |Ki t hat have been
eterm ned ar n ed via a first 85 output Al of the first shiftin
stage VS1 andeq o%.rg?% '2992. configurati on83| nformation itens | koi via a )
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to whose fi rst |nput are passe t hose ress lines ADO,1 by neans
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the conveygsion devi.ce KRR b WSS eHLPUbafriiCinputs ST of the
second shift stage S2 are connected via a second invertor
IN2 to the second presence line VL1 and the control
inputs ST of the third shift stage S3 are connected via
a third invertor IN3 to the third presence line DL2.

15 The outputs of the fourteenth to eleventh multi-
plex elements MX(1l4..1ll) represent the logical presence
lines LVL0..3, on which the logical configuration infor-
mation items lkoi are available. The outputs of the
eighteenth to fifteenth multiplex elements MX(18..15)

20 represent the logical capacity lines LSZ0..3, on which
the logical capacity information items lki are present.

Under the assumption that in the case of the
capacity information item ki a binary 1 information item
represents a storage capacity of 4 Mbytes and a 0 infor-

25 mation item represents a storage capacity of 1 Mbyte, in
the exemplary embodiment a 1 information item is present
on the first capacity line S2Z0, a 0 information item is
present on the second capacity line SZ1, a 1 information
item is present on the third capacity line SZ2 and a 0

30 information item is present on the fourth capacity line
§Z4. Under the further assumption that in the case of the
configuration information item koi a 0 information item
indicates the absence and a 1 information item the
presence of an inserted memory module SM, referring to

35 the exemplary embodiment a binary 1 information item is
present on the first presence line VLO, a binary 0
information item is present on the second presence line
VL1, a binary 1 information item is present on the third

presence line VL2 and a binary 1 information item is



menory sel ection signal sas is present, by neans of which t he
respective relevant insertion region EBl..4 is 15 addressed as a function

of the currently present nenory area address ADO..m FIG 3
shows, in a block diagram the first shifting stage VS1, four capacity
I nformation itens ki, whi ch in each case indicate the small or |arge
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5 DY o) T P g0 LI Op Gy nfOILT e TOM T, ChE
a binary 1 infruegence lines LVLO. 3 - a binary 1110 b:.t combination.

FIG 4 shows, in a block diagram, the capacity

correction stage KKS. In this, each of the 1logical
capacity lines LSZ0..3 is connected to a first to fourth

15 AND gate &(1..4). The four logical presence lines LV0..3
are respectively connected to a further input of the
first to fourth AND gates &{(l1..4) and respectively
connected to an input of a fifth to eighth AND gate
&(5-8). The output of the first AND gate &(1) is passed

20 to a further input of the second and to a further inver-
ting input of the fifth AND gate &(2,5). The output of

the second AND gate &(2) is connected to a further input
of the third and to a further inverting input of .the |
sixth AND gate &(3,6). In a manner analogous to-this, the

25 output of the third AND gate &(3) is connected to a
further input of the fourth and to a further inverting
input of the seventh AND gate &(4,7). The output of the
fourth AND gate &(4) is passed to a further inverting
input of the eighth AND gate &(8). The four outputs

30 K4 (0..3) of the four AND gates &(1l..4) constitute capac-
ity lines on which logical capacity information items
klki referring to the large storage capacity K4 are
indicated. These capacity lines are subsequently desig-
nated as K4 lines. The outputs of the f£ifth to eighth AND

35 gates &(5..8) represent capacity lines K1(0..3) +ich
refer to the small storage capacity Kl and on which
logical capacity information items klki referring to the
small storage capacity are present. The information items

present at the eight outputs of the eight AND gates



GR 95 P 2295 - 7- tion itemis applied to the control

I nput ST, the signals present at the lower input are switched to the
out put . In the third shift stage S3, the fourth presence

line VL3 is connected to respectively one input of a 5 first nmultiplex
el ement MX(1), the second input of which I's connected to O potenti al,
and to one in A 58%ond mul ti_phgx_el ement MX(2), the second input
of which is connected to the third presence line VL2. In the third

shift stage S3 (f Urd)heisiRiey Ii;i;@:éé&ﬂtt Rheapastédrdd u%g&éalleapia&;epnnect ed
to a third multiplex ele second S

L C
connected to CrHGIEIRAGEAR *ikd- tgnli’ t£3 S liad rﬁﬂ‘faicﬁltgx 15F8ﬁ5‘%/? *X(4), the
second i nput oftems kbkiclreferzongedctedthe fhegehmetosdparasy bPehegSZ2. |n

the second, Gl fda S{:A0Ehe2exdnl 2241 moa&mkﬂe fké§&rﬂﬂg¥'@$e¥hé5

el enent Nb(%l) 'S connect ed tg the upper gﬁe 9 and to the
| ower inpuf of ®X$MPIATH FIRALMEPEX 1BpERent R/D(%’%t f°m51$6fb?ﬁ‘| 3F being
connected to timedeteron the rfputliofest IRa (0i.f.8h pwbvigedxfetrenkins. NKE5). The
out put of ¢ SSSQPQ«:G&’A&'QJ-_ ekeérentfu%%élse coaa%é@&anp we 20

upper input of t e sixth and to t | ower i nput
nul ti pl ex el entfteqigs, 79, t]E‘ﬁeeﬁb?fé? FRdtit aﬁf regardﬁhl‘"éﬁ Pé’pl’}gﬁﬁéﬁ?ed to
t he second presantitidme Vlinsdiieion of i membdsy ohodhibewi §Ht begdntingh

mul t]plex 81 epilie cae Aesld) TR 693&9& ,sa;;hr;to EHEeM&Pt ge@iohhe third

and 25 fourt l'e enents e sane descri bed
above. EBL..4 n-t ®*EIRIYPSs h??R“Jsac%%é’é Sl §|°€]“ecfﬁ‘é mﬁfput oF t he
fifth nultipl exxehsrent al\/Dé(lé:)onys fRodubet St tiatimy theupper bepuégefl the

I h d h 0 P
VK12, 12) -t heoTBg o A deghbefteq il enl Ehidnl RAAIIEE RIS 1 1)

bei ng connect eBB%o then @Sﬁé‘ﬁ'—eﬁt#‘%ﬂwml‘l"é’dﬁéﬁﬁu?“o‘fn]tihé‘aé’%htﬁﬁl 1P%1 ex
elenent 15 M{&rads fpazddyt R1tdee WPRn LAPYt addoudte fSoselthehthbddt o

and fourth insertion regions EB3,4, although memory
modules SM having the large storage capacity K4 are
possibly inserted. This means a storage capacity correc- -
tion from actual to logically present storage capacity
20 K1,4.
The components illustrated in Figure 5 and
Figure 6 together show the module selection unit MAE -
see Figure 2. In Figure 5, the two least significant
address lines ADL2,3 of the n+k most significant address
25 lines ADLO-3 are passed to a first decoding unit DK-1,
and the two more significant address lines ADLO,1l are
passed to a second decoding unit DK-4. In these decoding
units DK-1l, DK-4, the two address lines ADLO,l, ADL2,3
are in each case decoded on four output lines Al..4
30 respectively assigned to an insertion region EBl..4. This
means that one of the oﬁtput lines Al..4 is actively
connected, that is to say has a binary 1 information
item, in accordance with the binary address information
items ADO..3 - binary 0 or 1 information items - present
35 on the address lines ADLO,1l, ADL2,3.
The output lines Al..4 of the second decoding
unit DK-4 are respectively connected to one input of four
AND gates &(1..4). The second to fourth output lines

A2..4 are additionally respectively connected to one



the I ower input of the thirteenth nultiplex elenent 35 MX(12,13), and
the output of the seventh nmultiplex el ement MX(7) is passed to the
upper input of the thir- teenth and to the | ower input of the
fourteenth nultipl ex el ement MX(13, 14), the upper input of the
fourteenth mul ti pl ex el errent MX(14) being connected to the first

GR 95 P 2295 95 P 2295 presgpce line VLO. In an anal ogous
manner, the ou‘%puts 01‘2 the eighth to tenth nultiplex elenents MX(8..10)

and the fi{sduicappCeiyehi pE SZOelaﬂe mngate@l £05t ) Uppee 86dr

| ower inputs of thef fteethto th Lex 5 I ts
MX(15..18).  output meﬁnr}t%\/ert rq"l %r]§sconr?§8 587t 5 %Eesg‘i??s?rf)res-
ence |ine VLO, paseedutpur Birshi ehifthvataas $k pdséw this arg| Fowrhe

control inputs Sl iheJBl aBbeXoebREEMSut ofN%kﬂ%mlk&bléRVQEGQd in the
first Shlft stage S1. In a 10 , manner anal ogou g \/}f] the rol inputs
ST of the 3 e%"e%&ﬁ‘d Ther TeRA iR 93 T8P AR ?t g PR B E] Rertor

IN2 to the secenshemrtedBhde kbnplad ltarmkrichpotential 0. The ppaputSILof t he

third shift st f@a&! es%ﬂrf%faﬁd mu@uplex deidhdrt MRVQlt @onhb3tba the
third presence Iine

out uts o] fourteenth_to
el eventh mul tjte an ‘15'1Pé’>’<‘ 8Fe%rﬂ1§hﬁk(w ga5¢ &d50 egﬁétﬁiﬁé’“lté’b‘l gaPfpresence
| i nes LVLO. . 3, tha tiread fureheognehtimlond iedemantonMX ndr connected to

10 in each case one input of multiplex elements MX of a
second shift stage S2. The output of the least signifi-
cant multiplex element MX is passed to a ninth AND gate
&(9) and the outputs of the two remaining multiplex
elements MX are in each case guided to one input of two

15 further multiplex elements MX, which form a third shift
stage S3. The output of the less significant multiplex
element MX is connected to the input of a tenth AND gate
&(10) and the output of the remaining multiplex element
MX is connected to an input of an eleventh AND gate

20 &(11).

The further input of the fourth AND gate &(4) is
connected to the fourth K4 line K4 (3) and a further input
of the third AND gate &(3) is connected to the further
input of the seventh AND gate &(7), the third K4 line

25 K4(2) and to the control input ST of the third shift
stage S3. In a manner analogous to this, a further input
of the second AND gate &(2) is passed to a further input
of the sixth AND gate &(6), to the second K4 line K4(1)
and to the control input ST of the second shift stage S2.

30 A further input of the first AND gate &(1) has a connec-
tion to a further input of the f£ifth AND gate &(5), the
first K4 line K4(0) and a control imnput ST of the first
shift stage S1. Furthermore, the outputs of the fifth to
seventh AND gates &(5..7) are combined in a first OR gate

35 OD1, the output of which is connected to an enable input
EN of the first decoding unit DK-1l. The outputs of the
first to fourth AND gates &(1..4) are coupled to a second
OR gate OD2, the inverting output of which are [sic]

connected to in each case one further input of the eighth



mation itens | koi are available. The outputs of the ei ghteenth to
fifteenth multiplex elenents MX(18..15) 20 represent the | ogical capacity

| i nes LSZO0..3, on which the logical capacity information itens |ki are
present . Under the assunption that in the case of the
capacity information itemki a binary 1 information item represents a

storage capaci es and a0infoy-_.25 mation itemrepresents a
storage capaci F)% gtfs g %%é/% e, theﬁ{exenpl ary enbodinent a 1

informati on item k3ePeeeE MND gategn&t(be fiyst capaC| ty line Sz0, a O
information itemis esent_on t C Clt SZ1, a
i nf or mati on itemPE 8{‘%33‘7‘\?"‘6? tlﬂ‘gf%‘ ?’ & p% ﬂ‘ﬁ’-’n%@zﬁa&ﬁ& a 0 30
i nformati on it &fili.s4pr esenbivary hdrnfouma hicmpatemy is npresent S@hicbnder the

further assunpti,@dchRag 'd?xett:h@rcasﬁ%ro‘ctﬁ@eaddresgoﬁﬁﬂfgﬁaEiQﬂ 'ﬂlfeQJ mat i on
itemkoi a O inforpation item I, ndi cat Hégaa sence an

i nformati o i t B8RP heCUrTenY, SEREBTHPI P | °fig %?e?rﬁﬁﬁ%e v
referring to 3membltg 2xdubé asly rexxbiod roduet capbeity VK4 isfaoraidiabde attem i s

present on the hil 8k PLESEALE leQ?:tYB:Q @%/:{Bxﬁa'ﬁ‘élo 4, At'éﬁé)rdmtph% itemis

present on the second resence |jne bi nary | nformat Lon item
is present on EMe (Phi3ld of the eighite 49 fdeVEBthn @D %?"h%ﬁ)f‘ E -i-drmat i on
itemis logical ifRAmticd?9bems are likewis® present pregsandiingn t he

fourth pr%ﬁpncghkkﬂgryL%bmeﬁi'gﬁﬁyéégﬂﬁﬁfcrmatiun items AD2,3 cur-
rently present on the address lines ADL2,3, a memory
module SM having the small capacity Kl is available at
one of the four insertion regions EPl..4.
Figure 6 shows four OR gates OD(1l..4), to one
15 input of which the respective output EN4(0..3) of the
first to fourth AND gates &(1..4) - see Figure 5 - is
passed and to the further input of which a respective
output EN1{(0..3) of the eighth to eleventh AND gates
&(8..11) is passed. The outputs of the four OR gates
20 OD1(1..4) are respectively connected to one input of four
. AND gates &{1..4). One of the four logical presence lines
LVL0..3 is respectively passed to the further inputs of
the four AND gates &(1..4). The logical memory selection
signal lsas is now present at the outputs LENO..3 of the
25 four AND gates &(l1..4). This logical memory selection
signal 1lsas indicates in binary form which insertion
regiocn EBl..4 is to be logically selected.
The conversion of the logical memory selection
signal lsas into the physical memory selection signal sas
30 is illustrated in Figure 7. For this purpose, the four
presence lines VLO..3 - see Figure 3 - are passed to a
third decoding unit DK-3, The four outputs Al..A4 of the
third decoding unit DK-3 are respectively connected to a
control input ST of four shift stages Sl..4.
35 The outputs LENO..3 of the four AND gates &(1l..4)
- see Figure 6 - are connected as follows to the four
shift stages S1..4:

- output LENO to one input of the fourth shift stage S4,



in the second shift stage S2, the information that is present is
shifted in the direction addresses |ess significant direction, since no
menory nodule SMis 5 inserted or plugged into the second insertion
regi on EB2. Consequently, a logical capacity information item
| ki formed by binary information itens is present on the | ogi cal
capacity linesgh S G .3)95 @ binary 110Q 4bit conbi nation. The | ogical
configuration rnformation item 10 |koi i's |ikew se present in binary form
on the logical_ outg@metbl 888 infhik o the BbwAfy aWklGrhiy cafkination.
FIG 4 shows, in a_ bl ock dlagranl the capacity correction stage KKS. In
this, each of t h&® ?Qﬁﬁ capacity lines LSZ0..3 is connected to a
first to fourth ke ANRWWALENE( to. dhe Fhpuf ook &hgﬁsaﬂongresbncé kRndes

LVO. . 3 are r gﬁg@ﬂlgﬂyfi cengest &5 1P adqurther input of the first
to fourth AND gates &(l..4) and respectlvel opnected to an input of a

fifth to ePghth R &t & cackapse) on¢pinpy '%/ﬁlf‘t a&i e fﬁ t RNB9G8te &(1)

is passed 20 tosa. farther input of the second and to a further inver-
ting input of the fifth AND gate &(2,5). The out put of t he second AND

gate &(2) is connected to a_ further_ input of the third and to a
further invertTRY TeRAiNIGE LpRuts of §P§t¥F§9&9iﬁﬁﬁef8F§ ¥puts, of FhRner
anal ogous to tbésar éllrﬂt?&tagubpel 0f de dduinedtANDtgad ept'&(a')tlals. connect ed

t th d f [
of the sebinth AND oatE (T aY. “PAECE.Fhit oy pibdrided BEREIRpee o' 5(4)

is passed to aw?ﬁrFﬁeF1FH95¥ 3fed in F1$¥ﬁﬁu3o?rtﬁe él&ﬁFHdANE é&?ée&(S)
The four outpukﬁoeollrééikatéa)(ﬁstdubrhauunANDegamﬂsd&@kcodéhgcnnstltute
capac- n ghel o, ion i;te Kl ki
referring to t%x % g q%t yrgage éa%%?% t%%zﬁw‘é ggié)éggs'tlca?*ed't:1 gﬁese
capacity IlnesaaVQYs d@@n@??°ﬁ%s$%}e°tl°n fagRYL o523 K4 9 PFesenthéout put s
of the fifikh tpighghtfoANRL32hedpdes c&(@ut&) ENGP! BSentitHen Farirt ¥hhiEBes

KI (0..3) which r fer 4t o fhe s or age ity. d,.qon_whi ch
Ioglcal capaC|Fy 77 ?o%hatlbn f%ensnglkl ref%grlng ?%iﬂfﬁ% A%p8ing
connected separately to an insertion region EBl..4. This

means that one of the four outputs ENO..3 has a binary 1
information item by means of which the memory module SM

20 inserted into the relevant insertion region EBl..4 is
selected, that is to say enabled. Together with the
address information items AD2-m of the remaining address
lines ADL2-m, the sub-memory area in the enabled memory
module SM is selected and data communicated from the

25 microprocessor MP are stored or data are read and
communicated to the microprocessor MP. Referring to the
exemplary embodiment, the memory module SM inserted in
the third insertion region EB3 is enabled, that is to say
addressed.



smal | storage c ﬁa0|ty are present. The information itens present at

t he ei ght ou 4" mmﬁl,ruﬂ"t AND gat es GR 95 P 2295
- 10 - epresent the corrected | ogical capacity

i nformation k|k|, onI y' t He I"ogi cal capacity information items kil ki
referring to the | arge nenory area being required in the exenplary
enbodi nent . | the 5 exempl enbodi nent, a binary 1100 bit
conbi nati on ﬁ%ﬁeigjﬂggég%t on the K4 I?ﬁ%s K4(0..3) prOV|ded for this. In
this correction stage KKS, furthernore, correction is effected to the
extent that egar the popul ati on conditions - insertion of nenory
nodul es SNIngT% ?% ™% th the addresses nost significant insertion
regi on EBI..4 - erroneous popul ation is corrected. If, for exanpl e,

ahrrermry rmdUie SM hayd tibd Rl Qwr&.t.ggalenversmpamﬁe&nﬁhbﬁ aeaﬁsted into
t he secon

t SM onl
havi ng (h8 | oWt b Rvb: 258 ERPUETTYAIcRRREY] AFEN 1915 TPoUREL oF) Lhe [h rd
and fourth | nfermedn bhyegaorsrEBdsdr-abthootledredevyice intodumemo®i havi ng

the large stogagecefmcgiynﬁﬂs affas) wROSS BLY bese{»aﬁsiatﬁlélmags a
storage capacit tion fron1actu tolo present storage

corr
capacity 20 ¥ cture and St°ra$ﬁeciﬁﬁﬁﬁﬁﬁuﬂ 3 PFB??Ya?%%yln Figure 5 and

- in which the memory (SP) is formed by memory modules

10 (SM) which have uniform and/or different storage
capacities (K1,4) and are each inserted into a physical
insertion region (EBl..4) of the memory (SP), the
memory (SP) comprising at least two insertion regions
(EPl..4),

15 - in which the capacity information items (ki), assigned
to each inserted memory module (SM) and one indicating
the storage capacity (Kl,4) of the respective inserted
memory modules (SM), and configuration information
items (koi), indicating the presence of inserted memory

20 modules (SM), of all the insertion regions (EBl..4) are
acguired in each case, and

- in which 1logical capacity information items (lki)
indicating the address space as a function of the
acquired configuration information item [sic} (koi) and

25 logical configuration information items (lkoi) indicat-
ing the wirtual configuration of the memory (SP) are
derived from the acquired capacity information items
(ki) and the configuration information items (koi),

- the logical capacity together with the configuration

30 information items (lki,lkoi) representing the conver-
sion information items.

2. Method according to Claim 1, characterized
- in that, in the case of an m-digit, binary memory area
address (ADO..m), n most significant digits are pro-

35 vided for the configuration of 27 insertion re jions
(EB1. .4),

- it being possible to insert memory modules (SM)- having
a total storage capacity of 2™ " addressable memory

areas into each of the 2" insertion region I[sic]



Figure 6 toget | e selection unit MAE - see Figure 2. In
Fi gure 5, thel B ﬁ! rcant address lines ADL2, 3 of the n+k
nost signific nes ADLO-3 are passed to a first decoding

unit DK-1, and the two nore significant address lines ADLO,| are
passed to a second decoding unit DK-4. In these decoding units DK-1,
DK-4, the twogadgsessztemes ADL), 1, ADLPs 3 are in each case decoded on

four output lines Al..4 30 respectively assigned to an insertion region
EBl..4. This (EBBan4) { hatd one of the output lines Al. .4 is actively

connect ed, thatlhstﬁQtSéag*EE?aézQ&”Qﬁ ond %%QEEB&&QElon lé&ﬁgﬂif nblnary 0

accordance with the bi nary dress or mat | on
or 1 informatioftFPerdis kBibsdft agguiggd; l“r@ra(fﬂrcé‘ss‘-”r%eﬁé'é-%DthFSmMDLZ
The out put |ine<EBL..4) of the second decoding unit DK-4 are

respectively gonnect eﬂeh]‘?o&’rkecc'c%ﬁhizf:ofé’ﬂm addl#gag@%ﬁ &1 .4). The

second to fourth output onal Ty respectlvely
connected to ond® that it is posgidle o oimgert memory maduiles (SM) | npput

of fifth to sevaatrlnné\NIngatdasf&&Ent7)sto“r'b§§f Q:ubac]g.tleb!t R!r!;tb.f,hwesth‘é' 814 OL
the first decod It e a first _shift st an
hggggp dg Qra1ereacﬁp'-=18i‘§§ g)&e) I np SRS SR8 muft | pl ex

in this are con- case' to
elem 5 ents I\/Rdd"l‘ﬁés?]%lﬁl FERGTYr c@Teputanst the f@mH\emmstma@e

10 capacity (kl) comprising 2m-n-k [siec] (k,m,n = 1,2..)
addressable memory areas,

- in that the memory modules (SM) having the larger
storage capacity (K4) are, beginning with the insertion
region (EBl..4) with the smallest assigned memory area

15 addresses (ADO..3), progressively inserted into the
insertion regions (EBl..4) with the next more signi-
ficant assigned memory area addresses (ADO..3),

- in that the acquired capacity information items (ki)
are represented by a binary information item indicating

20 the small or large storage capacity (K1,4),

- and the configuration information item (koi) is repres-
ented by a binary information item indicating the
presence or absence of an inserted memory module (SM).

4. Method according to Claim 3, characterized

25 - in that following the insertion of memory modules (SM)
into the insertion regionsz (EBl..4), the logical
capacity information items (lki) are formed in such a
way

- that, starting from the insertion regions (EB1l..4)

30 having an inserted memory module (SM) and with the
assigned lowest memory area addresses (ADO0..3), given
the presence of a configuration information item (koi)
indicating an inserted memory module (SM), the respec-
tively acquired binary capaclty information items (ki)

35 are subjected to binary addltlon and represent a binary
number which indicates the usable address space of the
memory (SP) by the binary sum of the large storage
capacities (K4).

5. Method according to Claim 4, characterized



el ement MX is r otential 0. The output of t he | east
significant wﬂi‘lﬁ lg lBﬂH@\“BI@K I s connected to an input of an eighth
AND gate &(8) x Of the three further multiplex elenents

MX are connected to 10 in each case one input of multiplex elenents MX of

a second shift stage S2. The output of the |east signifi- cant
mul tiplex el egenés MX 3zmpassed to a ni ntgh -AND gat e &(9) and the
outputs of the two remaining multiplex el enents MX are in each case

gui ded to one-iibputhek,tvim lthe ¢tas¢hof ruwiserpion elegients (#81.wkich form a
third shift . &la0e 5% ﬂ&ﬁ%ﬁpﬂremeéytﬂsd&féé@gg't gah%aritogg%g;p' ex

el ement MX is connected to the input_of a tenth A and the

out put of the reMRAFHHY MAFtdRRe(dibhtand the)d eEicadn FEAEEFUES-an i nput
of an el event h #AiNh ghiforRhti®nl (lkoi) as a functildre dfurdHeeprespnteof the

fourth AND gate_g&(4) .l 0 f,qur I e s Ka( and a
further i ﬁput o‘% l%?égﬁ?adtﬂ??%ﬁ%‘g%t_ég 85%{% i:'% fggﬁggfgd?tgégfhgyfurt her
i nput of the se¥ehfriyNbhGaPEnRKY C2PRRALY HHH CRRLEgWER BEPR @BESPF™MagaNd to t he
control input SHied ibemshikd,sdi)f! indicatiiage thd dtudrageariagacagsl ogous to

this, a further j { t 0 ND | S 0 a
further input (kfptg)f_?%geglg.%hga%%%e%aggl‘% rngttt% %ég%%%%n%ﬁiigf%ne K4(1) -
and to the cont#dynifirantSRigh tshefs&bgnBusht fightaRingXY F@PARLLYr t her

i nput of 1bhe fissd AMEQA@t80h) iR86rHaCiviI@tens (kifk&M 10 a further input

of the fifth AND gate, & 5). th irst K4 1ine K4(0), and .a, control
I nput ST of thé fi rs'?A rz(ax'lg'ea,'elx:o% t fs ragéeoﬁngFu?cf%vee%ﬁﬁP é, Jtnafe%rgﬁttﬁﬁfls of the
fifth to isement(BkANDkght e§oR( BORYRrhiRd cOAPPTE KRR, AddresseR gate 35

OD1, the out pyapef .M €Brhéd COPNRCt BEbddbsdy-BabE811éPUbevice ENtof the
first decoding unit DX o faourth AND gates

&(1..4) are cOEBred fsléégg%gnggtgggiss&Lﬁé?gw&ﬁ? ffkésit%c{/'@ﬁdllﬁlat%ﬁt put of
whi ch ar@5[ siwith a stomtagteedntdostorage rapeasd tyneff arpémery n{dR) .of the -
ei ghth - in which the memory (SP) is formed by memory modules
(sM) which have uniform and/or different storage
capacities (Kl,4) and are each inserted into a physical
insertion region (EBl..4) of the memory (SP), the
20 memory (SP) comprising at least two insertion regions
(EB1..4),
- in which capacity and presence 1lines (82,VL), via
[lacunal] the capacity information items (ki), assigned
to each introduced memory module (SM) and one indicat-
25 ing the storage capacity (K1l,4) of the respective
inserted memory modules (SM), and configuration infor-
mation items (koi), indicating the presence of inserted
memory modules (8M), of all the insertion regions
(EBl..4) are communicated in each case, are connected
30 to a shifting stage (VSl1l), and
- in which the shifting stage (VS1l) is configured in such
a way that logical capacity information items (1lki)
indicating the address space as a function of the
acquired configuration information item [sic] (koi) and
35 -ogical configuration information items (lkoi) indicat-
ing the wvirtual configuration of the memory (SP) are
derived from the acquired capacity information items
(ki) and the configuration information items (koi),

- the conversion information items representing [lacunal



GR 95 P 2295 - 12 - to el eventh AND gates &(8..11).
At the output suﬂm mlj ﬂllumll four AND gat es &l..4), a binary
information it i ndi cat es whet her, for the address

information itefrs & ‘ADd, 1 chrentIy appearing on the address |ines ADLO, 1,
a menory nodul e SM having the capacity K4 is avail able at one of
the four i nseygt is@npr egbons EBl .. 4. At fihe.outputs EN1(0O..3) of the
eighth to el eventh AND gates &(8. . 11), |l ogical information itens are

| i kewi se presenbgiegar deagadlty Whaidesther f eithhethedr essfigﬁﬁtrmiﬂ on itens
AD2, 3 cur - ol e 0 r

m)dul e SM havi ngftg Xl&ﬁ ftgéaﬁsac{hé Ef%gg g\%%?% FéSég_%é one 0 %/he four
i nsertion regi Gﬁf?eEPI [gic) ore °“tPut Blgdr e ShBwERiBtInOREYATSS

OD(1..4), to ongsi®b. input of which the respectlve out put EN4A(O0..3) of the

first to fourth AND gates. & 4 e gur assed and to
t he furthgt;r |nput of vvfﬁg aéLorres)°°nvz Emg e% ut aéﬁf(oad of t he ei ght h

to el eventh ARDCgamés formedygiy alprpsemwnm%leét Ve cef Jtﬁffé’ four OR
gates 20 ODIn(ekory“)seare%trieﬁp%%haeby GRARNEGHAGH Gaecd NPediafedour

AND gates &(1, t he four ical_prese l,i ne LVLO..3 is
respectively 6§§>sg‘dc?5u‘t:ﬁur? Lﬁn[dher gﬁtcsa c"ety Q%?hés f%lgjra W"d"é‘t es

&(1..4). The {s&di.cal nenory sel ectlon signal |sas is now present at

the outpig s LENG:. which tBe Zamor{oyspfNDsgabssed(dy - fldmorhpimodOGis£al nmenory

sel ection (sM) which have uniform and/or different storage

capacities (K1,4) and are each inserted into a physical
insertion region (EBl..4),
- in which a logical memory selection signal (lsas) is

15 derived in an insertion region-related manner from n
digits, referring to the configuration of the memory,
of a currently present m-digit memory area address
(AD0..m) with the aid of logical capacity information -
items (lkio) derived from capacity information items

20 {ki) which indicate the storage capacity (K1l,4) and
with the aid from [sic] logical configuration informa-
tion items (lkoi) derived from configuration informa-
tion items (koi) which indicate the wvirtual memory
configuration, and

25 - in which, with the aid of the configuration information
items (koi), a physical memory selection signal (sas)
is derived from the insertion region-related logical
memory selection signal (lsas) for the relevant inser-
tion regien.

30 8. Method according to Claim 7, characterized

- in that it is possible to insert memory modules (SM)
having a total storage capacity of 2™ " addressable
memory areas into each of 2® insertion‘regions 1..4)
[sic], .

35 - in that logical ..emory selection signals (lsasl,lsas4)
are derived from the n-digit memory area address
{(aD0..3) with the aid of storage capacity-specific
capacity information itemsz (klki), derived from the

logical capacity and configuration items (1lki,lkoi),



signal [sas
to be | ogical
sel ection

VLO. ..3 - see Figure 3 - are passed to a

ndi cat ' y formwhich insertion region EBl..4 is
”m N F‘“@L \m‘\ The conversion of the |ogical nenory
' | Rt o t he physical nenory sel ection signal sas 30

is illustrated in Figure 7. For this purpose, the four presence |ines

The four out@§t§5Ab.2§g50f t he thigd. decoding unit DK-3 are

respectively connecte

S1..4. 35

- see Figure
S1. . 4:

GR 95 P 2295

fourth and thingdeshihbtion items$St@ERY) P3and?,

I nput of the

second, third and fourt.h shift stages S2..4, and 5
LEN3 to ih ezicﬁ‘ncég’eatorﬂe &hﬁhca&f BEWOTY, {18 nstszi'&@g(i (35) 3f . 4.

10

15

20

25

30

35

third decoding unit DK-3.

to a control input ST of four shift stages

for eiBR euUbpads ddpdity3 (&, theptouidddD Hd efisk( kL . . 4)

0 one |npqu

P

6.,- are.connected.as follows t he four shi ft, stages
LogRPRArSTERD (6 SRE PRpTTIH. « oSy e s s Aedss 5o

formed with t3e. aid of opkputlasEelt oceonéigwatias the

formed from the logical memory selection signal (lsas),
with the aid of the configuration information items
((koi)) for the insertion region (EBl..4) determined
and is forwarded to the memory module (SM) of the
relevant insertion region (EBl..4).
9. Method according to Claim 8, characterized
in that, from the logical capacity and configuration
information items {(lki,lkoi) for every possible storage
capacity (K1,4), logical capacity information items
(klki) specific to the storage capacity and one respec-
tively indicating the logical total storage capacity
thereof are formed.
10. Method according to Claim 8 or 5, characterized
in that logical memory selection signals (lsasl,4)
derived from the currently present address information
items of the m-digit memory area address (ADO..m) for
every storage capacity (Xl1,4) provided are mapped onto
the 1logical configuration information 4items (lkoi),
thereby forming a logical memory selection signal (lsas).
11. Methed according to one of Claims 8 to 10,
characterized
in that the configuration information items (koi) con-
trol, after having been decoded, the 1logical memory
selection signal (lsas) on the relevant insertion region
(EBR1..4), the controlled logical memory selection signal
(lsas) representing the ph?sical memory selection signal
(sas).
12. Arrangement for converting memory area addresses
(ADO0..m) formed by a processor-controlled device into
memory selection signals (sas) v .iich are co-ordinated
with a structure and storage capacity of a memory (SP),
- in which thé memory (SP) is formed by memory modules
(SM) which have uniform and/or different storage

capacities (X1,4) and are each inserted into a physical

- the output LEN2 to one



The remaining, jnputs of the respective four inputs of the four shift
stages Sl1..4 EM mmﬂmmmo potential. 10 The shift stages Si1
way as illustrated in Figure 3 or 5. A

4 are reali
decodi ng tabl e (not i 1 uStrated) is stored in the third decoding unit
DK-3 and is used to drive the shift stages Sl1..4 in such a way that the
menory sel ecbgog %95151% sas is presenty4n 15 binary format the four
out put s ENO. 15 our shift Sstages Sl1..4, in each case one

out put ENO. .3 bgkBgtion r&HHILqERE.Sgparately to an |nsert|on regi on
EBI..4. This ans that .one of.  the four qu u binary 1
i nformation it &M R @R hel ‘?é’rﬁi'ﬁ?%ﬁﬁg‘u r§\ﬁ 26LSZ atsrst‘grted into
t he rel evant | nrsemtnbpationg dogkBhl .chpasity infetmxtiom itkas (lkilo say

enabl ed. Toget Qﬁ&cﬂ"tﬂz&i&te £h@ddiessud nf %@Biia'g‘é” ELEQ@;APQ L the
remai ni n% addr es ADL2-m, the area i.n the enabl ed

su
menory no BP'écSM angb?‘é'fﬁte‘(?na&&fd’mt?ﬁ?mhﬁ?%%t P lom e 25

m croprocessor ikRiaate Storddtual memdey emfiguradicandare commwruni cated

to the mcropr cgggs,s_gral\@onmsqrcg ggvg_get h@v afxenpl ary enbodi ment, the

menory nodule SMinserted in |nsert|on region EB3 is
enabl ed, that & Whighythe °°‘é‘6?ﬁsés°§’edie"1°e (KVE) is copfigured jggs

-14- such a way that an insertion region-related logical
10 memory selecticn (msas) is derived from n digits,
referring to the configuration of the memory, of a
currently present m-digit memory area address (ADO..m)
with the aid of from [sic] logical capacity information
items (lkio) indicating the storage capacity (Kl,4) and
15 with the aid from of [sic] 1logical configuration
information items (lkoi) indicating the virtual memory
configuration, and
- with the aid of the configuration information items
(koi), a physical memory selection signal (sas) is
20 derived from the insertion region-related logical
| memory selection signal (lsas) for the relevant inser-
tion region (ER1l..4), and
- in which an output (EN0..3), which communicates the.
memory selection signal (sas), of the conversion device
25 ({KVE) is connected to each insertion region (EBl..4).



‘Ratent C ai ns 1. Met hod for form ng conversion information itens
‘5 (I'ki,lkoi) for converting nenory area addresses (ADO. .m formed by
a processor-controlled device into nmenory sel ection signals (sas) which
are coordinated with a structure and storage capacity of a nenory (SP),
- in which the nenory (SP) is fornmed byjnmenory nodul es 10 (SM which
have uniform and/or different storage capacities (K1,4) and are
each inserted into a physical insertion region (EBL..4) of the nmenory
(SP), the menory (SP) conprising at |east two insertion regions
(EP1..4), 15 - in which the capacity information itens (ki), assigned

to each inserted nenory nodule (SM and one indicating t he storage
capacity (K1,4) of the respective inserted menory nodul es (SM, and
configuration information itens (koi), indicating the presence of
inserted nenory 20 nodul es (SM, of all the insertion regions (EBlL.. 4)
are acquired ]E$GFCh case, and - in which |ogical capacity
information itens E‘ ) i ndi cating the address space as a function of
t he acquired configuration information item[sic] (koi) and 25

| ogi cal configuration information itens (lkoi) indicat- SPing the
virtual configuration f he

acquired capacity inf 883 andBB® confBir afi on
information itens gikal 1 i cal capacit ogether/with the
configuration 30 i i I~ T, TKpi) [k serfi+~rRg] t h¢ conver-
sion infornation kbe accofdin 4im 1
characteri zed - f anfmd bilnknyt meqrory ar ea
address (ADO..n), n s arg prjo- vi dgd for the
configuration of 2[err]. = 4) | =X
ADLO-3 ) N
- SM SM
(ADO-3) L \
ADL2-m | —/ ENO..3
— (sas)
(AD2-m) '
FIG 2
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~ It being possible to insert nmenory nodul es (SM having a total
storage capacity of 2[err] addressable nenory areas into each of the
2[err] insertion region [sic] GR 95 P 2295 - 15-
(EBI..4), and - in that one capacity and one configuration information
item (ki,koi) is acquired for each insertion region (EB1..4). 5

3. Met hod according to Claim2, characterized - inthat it is
possible to insert nmenory nodul es (SM having two di fferent storage
capacities (Kl ,4), the | ar ger storage capacity (K4)

conpri sing 2mn addressabl e nenory areas and the snmaller storage
10 capacity (kl) conprising 2mn-k [sic] (k,mn =1,2..)

addr essabl e nenory ar eas, - in that the nenory nodules (SM having the
| ar ger storage capacity (K4) are, beginning with the insertion
region (EBl1..4) with the snmall est assigned nenory area 15 addr esses
(ADO. . 3), prog:;?id y inserted into the insertion regions (EBL..4)
wi th the next isgni - fi cant assigned nmenory area addresses
(ADO. . 3), - in that the acquired capacity | N@E{mti on itenms (ki)

are represented by a bi naryIJ.n.far.qa.ti_on. j_t.qm LAdIC l-ng 20 the small or

| ar ge storage capac'kly (K1, 4)83 Sand tlhg-ponfi gur ati,an i nformati on
item (koi) is repreBL : . Iki

i ! ey

}
— i ! )
' ' ! 18
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ented by a binary information itemindicating the presence or

absence of an inserted nenory nodule (SM. 4, Met hod according to
Claim 3, characterized 25 - in that following the insertion of nmenory
nodul es (SM into the insertion regions (EBL..4), the |ogical
capacity information itens (lki) are fgrned in such a way -
that, starting fromthe insertion regions (EB1..4) 30 havi ng an inserted
menory nodule (SM and with the assigned | owest nenory area
addresses (ADO..3), given the presence of a configuration information
item (koi) indicating an inserted nenory nodule (SM, the respec-
tively acquired binary capacity information itens (ki) 35 are subj ected
to binary addition and represent a binary nunber whi ch indicates the
usabl e addr esstfgacg of the menory (SP) by the binary sum of the
| ar ge storage capacities (K4). 5. Met hod according to Caim
4, characterized . GR 95 P 2295 kiki- 16- - in that,
in the case of inserikion regjons (EBl. .4) wi ttroo®™ any i nserted
nmenory nodul es_(SM —Ti® I%Si ¢ capaci ty i nfor nmat hga ki) and the
| ogi cal confié}S -1 t]i rnformation (I1Kol) as a'fqu {@n of the
presence 5 of inserte rﬁ—ﬁg tl es (SM is effected [sic] by
shifting the besary_clapacity antliedafiti guration infornn-
P52 ¥erf &  KA)
- 1@
RS o
LSZ2 , o~ K4)
1 14
LSZ3 - & g K43)
IKOi e |
VL1 0
&l
W2 = - K1(2)
(
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tsion itens (ki,koi), indicating the storage capacity (K1, 4) of nenory
nodules (SM, in the direction of |ess significant digits of the
mutti-digit binary capacity 10 and configuration information itens
(ki, koi). 6. Arrangenent for form ng conversion information
itens (lki,lkoi) for converting nenory 4area addresses (ADO..m forned
by a processor-controlled device into menory sel ection signals (sas)
whi ch are coordinated 15 wth a structure and storage capacity of a nmenory
(SP), - in which the nmenory (SP) is fornmed by menory nodul es
(SM whi ch have uniform and/or different storage capacities (Ki,4)
and are each inserted into a physical insertion region (EB1..4) of
the nenory (SP), the 20 menory (SP) conprising at |east two insertion
regi ons (EB1. . 4), - in which capacity and presence |lines
(SzZ,VL), via | acuna] the capacity information itens (ki), assigned
to each introdude ry nodule (SM and one indicat- 25 ing the
storage capacity (K1,4) of the respective i nserted nenory nodul es
(SM, and configuration infor- mation itens (koi), indicating the
presence of inserted menory nodules (SM, of all the insertion
regi ons (EBl. DK-4are comuni cated in each case, ardggggnected 30
to a shifting stage (VSL in which the shiftimg—s®age (VSl) is
configured in such IA | 1(4) i nformation itens
(1ki) i ndARE® 14 ?rgqu%&?ess spacle as ¢ AL f EN4(3)
acqui red conf |%ﬁ%f ion itemy sic]|{(k (3nd] 35 . ogi cal
configuration i n{AD®i itens (| koi}) indicati- gEHM(zoirtual
configuration of the mofP1P0R) are deéri i(é Etlt he acqw red
capacity inf orr;ra i |t (K 1and thé ¢ L r?or mat i on
items (koi), ﬁe cqro@®C¢i o | it primat | orp I 1) apresentl g [l acuna]
AOD AT EN4(0)

@ H o

K4(3)—

K4(2) ' =2
o - OD2
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GR 95 P 2295 - 17 - | ogi cal capacity together with the

configuration information itenms (lki,lkoi) being present at in each
case at [sic] one output (AL, 2) of the shifting stage (vVsy). 5 7.
Met hod for converting nenory area addresses (ADO..m forned by a
processor-controll ed device into genory sel ection signals (sas) which
are coordi nated wth a structure and storage capacity (Ki1,4) of a
menory (SP), 10 - in which the nmenory (SP) is formed by nmenory
nodul es (SM whi ch have uniform and/or different storage
capacities (Kl ,4) and are each inserted into a physi cal i nsertion
region (EBL..4), - in which a logical nenory selection signal (Ilsas)
is 15 derived in an insertion region-related manner fromn digits,
referring to the configuration of the nenory, of a currently present
mdigit menory area address (ADO..m wth the aid of |ogical capacity
i nformation items (lkio) derived fromcapacity information itens 20
(ki) which indicate the storage capacity (Ki1,4) and with the aid from
[sic] logical configuration infornma- tion itens (lkoi) derived from
configuration infornma- tion itens (koi) which indicate the virtua
menory configuration, and 25 - in which, with the aid of the
configuration information ) itenms (koi), a physical nmenory selection
si gnal (sas) is derived fromthe insertion region-related |ogica
FIG 6
lsas1 4
EN4(3) :j ‘(4)
EN1(3) aF Y iens
EN4(3) '(3) @)
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senory selection signal (lsas) for the relevant inser- tion region.

30 8. Met hod according to Caim?7, characterized - inthat it is
possible to insert nmenory nodul es (SM having a total storage
capacity of 2[err] addressable menory areas into each of 2[err]
insertion regions 1..4) [sic] 3B - in that |ogical nenory
sel ection signals (lsasl,|sas4) are derived fromthe n-digit nenory
area address (ADO..3) with the aid of storage capacity-specific
capacity information itenms (klki), derived fromthe | ogi cal capacity
and configuration items (Ilki,lkoi), GR 95 P 2295
- 18- for each storage capacity (K1,4) provided, and also a
| ogi cal menory selection signal (lsas) is subsequently formed with
the aid of the |ogical configuration information itenms (lkoi), and 5
- in that a physical nenory selection signal (sas) is formed from
the | ogical nenory selection signal (Ilsas), with the aid of the
configuration information itens ((koi)) for the insertion region
(EBL1. . 4) deterninFﬂ and is forwarded to the nenory nodule (SM of
t he 10 rel evan ﬁa§Zrtion region (EB1 ..4). 9. Met hod accordi ng
to Caim8, characterized
koi - £ DK-3
VL3 -5 A4
VlZ‘ﬂTr-‘AKS
VL1 =g A2
VLO =51 At
Isas
—_— sas
LEN3 0 _—
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kn that, fromthe |ogical capacity and configuration information itens
(I'ki,l koi) for every possible storage capacity (K1,4), logical capacity
information itens 15 (kl'ki) specific to the storage capacity and one
respec- tively indicating the |logical total storage capacity
thereof are forned. . 10. Met hod according to Claim8 or 9,
characterizedgr g5ip 44wd | ogical nenory selection signals (lsasl,4) 20
derived fromthe currently present address information itens of the
mdigit menory area address (ADO..m for every storage capacity (Kl,4)
provi ded are ﬂggg g%gnto the logical configuration information itens
(I koi ), theréby formng a |ogical nenory selection signal (lsas). 25
11. Met hod according to one of Clainms 8 to 10, characteri zed
ih n that bt he gnatiég%r aﬁ%oalri_—aﬁgéﬂlmm Ofbd tme(ﬂelain)g eRfory adlaz?:ssea;ter )
avi ng been decpded. the [ [ sel ection signa sas) on the
rel evant i nse%??%nm?né%%rfeg%&gfﬁg%%l,s the controlled | ogical nenory
sel ection signal (I sas) representing the physical nenory sel ection

si gnal (Rafidry modullds (sMY I RGENBal fri¥eréeAveihtdg iHNBRIY oAl €2
addr esses %1ADO . g% {or‘gedopy a &gocesgéy- CC;’P#; ocl Ii%%ldew c%.ltnt o 35
menory sel ect FERTRGnal Rt (s4s) oMt AFE B5dr FtaSF WiFRCA €t ructure
and storage capdci egndiguratsing y ipgPymation .- itemshi chlkihdkeddor preSP) is
formed by nmengLyiyodubfsn capacitySthevbhedidaverand f o) andieaedhbf er ent
storage capacities 1,4 a&&_ire ach inserted into a ggg5|ca

the storage capacity +4) of the said memory mod s

and from configuration information items (koi) indicating

the presence of the said memory modules. With the aid of

these conversion information items (lki,lkoi), a current

address information item (ADO..3) is converted into a

physical memory selection signal (sas) which enables the

relevant memory module (SM). Flexible memories (SP) which

are co-ordinated with an application can be configured by

this means.

FIG 2

eet Has Been Replaced
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&R 95 ﬁ?ﬂ‘}ﬁ@ABS - 19- - 1nsertron region (EB1..4), - in
whi ch—capacity a lﬁArnnfiaurmjnn Li i i

| ogi cal capacity i nformation itens (I'ki), whi ch indicate the virtual
storage capacity, and 5 I 0| cal conf| gur ati on infor matl on itens

(1 koi ), METHOD AND ARBANGEM EB¥(G Y MIDREBSESr e conned
ted to a conversion deW’E@M&Yz&BLECTIONSIGNAhSCh t he conversi on devi

(KVE) is configured in such a way that an insertion region-rel ated
| ogi qdk dfdtem pPHEUREY conQbSiohl MTorndifons [1ki| Ikei§T foy eebniédinl mE@diy Szone
ref eqhiReel QADTS.. ﬁx‘?%gﬁ%ﬁﬂ&érﬂf&c@ss iEndF5 TRP mtefmé}nory controF:‘%hﬁQt (5%) pr eser

mdl gglit) ggéggg%tﬁlre%& L&3d & tyg}t e ug(lflv\ﬁﬁ: gxoﬁh 3 orage

h
capa "23’ q@] ) fE L‘L*\an?fﬁsenffsé’féli’edp '8 'Y “1"' %“f ’?eg’a?’é’a?me 18
conf ng configuratiqgyigforma 1B‘hﬂﬁ Pems (I koi) indicating the virtual menory
conf il§arcapaeity, ofithe plug-in modyle s indicatadgbyp mwcemqpapge%atm formatigmotkiat i on
i t emgonverted iptedoic configyeation landwapacity defosvationn usidytogether asathy conwersion

der i wefdrmdtiomm the insertion region-related | ogical menory
selection signal (lsas) for the relevant inser- tion region (EBL..4)
and - in which an output (ENO..3), which communicates the

menory sel ection signal (sas), of the conversion device 25 (KVE) is

connected to each insertion region (EBl ..4).
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