GR 95 P 2294 -1- Description Arrangenent for

determ ning the configuration of a nem ory 5 Menories are
usual ly fornmed by insertion re- gions into which nmenory nodul es can be
inserted. In this case, the insertion regions constitute plug-in |o-
catrons into which nenory nodul es of very diverse types 10 having different
storage capacities can be plugged. The I nsertion regions or the plug-in
| ocations are PR #HiB 2254 case coordi matted with comercially avail abl e
menory - nmodul es or nenory chips. The reading and witing of in-
formati on fronPamgriptidre menory is usually carried out 15 by neans of a
menory controller. In addition to the data lines required for the
conmmuni cation of the d has been read or is to_be witten, n
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15 by means of a memory controller. In addition to the
data lines reguired for the communication of the data
which has been read or is to be written, n address
lines - for example 13 address lines are passed from
the memory controller to the insertion regions or plug-

20 in regions. Voltage potentials are routed to these ad-
dress lines in the memory controller in such a way that
binary coded address information items pass to all of
the insertion regions or toc memory modules inserted or
plugged into the latter.

25 For error-free addressing, the memory control-
ler ‘must know the configuration of the memory of the
memory arrangement. This means that knowledge about the
presence of memory modules in the insertion regions and
knowledge about the storage capacity of the inserted

30 memory modules must be available in the memory control-
ler. This is usually achieved by information - for ex-
ample voltage potentials - applied to the terminals of
the memory controller or by programming of an internal
memory. This means additional adjustment and/or pro-

35 gramming complexity.

The object on which the invention is based con-
sists in reducing this additional adjustment ' and/or
programming complexity. The object is achieved by means
of the features of Cl§im 1.



progranm ng conplexity. The object is achieved by neans of the features

of Claim 1. GR 95 P 2294 - 2 - The
essential aspect of the nmethod according to the invention is to be seen
in the fact that at |east one of the control lines or address lines
passed to the I nsertion regions is used as an additional information 5
liné. For this purpose, coding neans are provided for formng and
communi cating €8pdei¥y23%¥ ormation item® - via a capacity line - Claim?2
- and presence inforna- tion itens via a presence line - daim3 -, the
pres- ence i nf or néfheesseaftal naspsat 7 wdeompthodAesndinght®0 have
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pacity line and presence line.
According to an advantageous development of the
method according to the invention, in each case at

20 least one of the further address or control lines is
determined as type lines for each of the insertion re-
gions. Additional, insertion region-specific coding
means are provided for forming and communicating memory
module-specific type information items, the type infor-

25 mation items in each case indicating the type of the
memory module which has been inserted. To this end,
additional assessment means are provided in the memory
controller for the purpose of insertion region-specific
assessment and storage of the type information items

30 communicated via the type line - Claim 4. This means an
extension of the method according to the invention for
communicating a type information item - for example
DRAM or SRAM - specified in the memory module to the
merHry controller.

35 According to an advantageous development of the
method according to the invention, as coding means, in
the memory controller a predetermined resistor, which
is connected to a predetermined voltage potential, is
connected to the capacity, presence and type lines, and



menory controller. 35 Accordi ng to an advant ageous devel opnent of

t he nmet hod according to the invention, as coding neans, in t he
menory controller a predeterm ned resistor, which Is connected to a
predet erm ned vol tage potential, is connected to the capacity, presence
and type lines, and GR 95 P 2294 - 3- I n each
menory nodul e, which has been inserted into an I nsertion region, a
resistor indi c&i A§ Pt32Pr esence an® its storage capacity and its type
I's connected to the respective capacity and presence and type |lines and
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during voltage potentials the storage capacity, the presence

and the type of the memory module which has been in-

serted are indicated to the memory controller. In order

to achieve an unambiguous voltage divider function, in

20 the memory controller the resistor is connected to the

voltage potential which corresponds to the voltage sup-

ply, and in the insertion regions to the earth poten-

tial - Claim 6. The resistor which is provided in the

memory controller for each capacity, presence and type

25 line is to be dimensioned in such a way that wvoltage

potentials for address and control information forma-

tion can be routed by the memory controller to the n

address lines and control 1lines, the control and

address information formation being deactivated during

30 the communication of the configuration information

items - Claim 7. This means that the resistors in the

memory controller and in the insertion regions are to

be dimensioned in such a way that the voltage poten-

tials for address rund control information formation can

35 be connected to the n address and control lines and

voltage potentials are achieved by which the memory can

be addressed and the corresponding control can be ef-
fected.



30 the comunication of the configuration information itenms -

Claim7. This neans that the resistors in the menory controller and in
the.insertion regions are to be di mensioned in such a way that the
vol t age poten- tials for address and control information formation can
35 be connected to the n address and control |ines and vol t age
potentials are achieved by which the nenory can be addressed and the
correspondi ng cEmtasolr zamd be ef - fecsed. GR 95 P 2294
-4- In order to identify the insertion regions, given. a
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whi ch together form)the nenp % P. InStead of _t I nsertion
regi ons EBL... %P§ tlnﬁgr‘ﬁ%%’s‘? 1T cSEAPTF TELY: 1BNESRTRASHSEON to
configure di ffer ent i nBerthen rdyeohageous WrieChineaentoe adaptkd tax- he

respective applfaf;%[elmgﬂt B%Cer %e%' At %&J&ﬁt%ﬁ‘”@%ﬂ”ﬁ %atvﬂ ng a 25

w il be as- t hat nenory nodu
storage capaci t’-’;h%fulftbﬁro‘ﬁ%a’é‘is four Mytes can be in- serted or
pl ugged i ntig t hese i nsehéi aprasgemdrse EBdcordidg to the invention is

explained in more detail below with reference to a
block diagram. The block diagram shows a memory con-
troller SAS and two of four insertion regions EBl...4,
which together form the memory SP. Instead of the four
20 dinsertion regions EB1...4, it is possible according to
the invention to configure different insertion regions
which can be adapted to the respective application. Re~
ferring to the exemplary embodiment, it will be as-
sumed, furthermore, that memory modules SM having a
25 storage capacity Ki,4 of one or four Mbytes can be in-
serted or plugged into these insertion regions EBl...4,
which are realized by suitable plug-in locations. In
the exemplary embodiment, the memory modules SM consti-
tute small printed circuit boards having integrated RAM
30 memory [sicl] (Random Access Memory), which are also
used, for example, in personal computers - indicated by
a word RAM placed in brackets in the block diagram.
The memory controller SAS contains a controller
ST, which contains the known fur~tions of a commex-
35 cially available RAM memory controller - known as a RAM
controller to technical specialists.
In each case two control lines SLl1...8 are
passed from each insertion region EBl...4 into the mem-
ory controller SAS. RAS signals RASO...7 {(Row Address



which are realized by suitable plug-in locations. In t he exenpl ary

enbodi nent, the nenory nodul es SM consti - tute small printed circuit
boatds having integrated RAM 30 menory [sic] (Random Access Menory),
whi ch are al so used, for exanple, in personal conputers - indicated by
a word RAM pl aced in brackets in the bl ock diagram The nenory
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output of &  gr3 . . 8. Furthermore, in the memory controller SAS a

respective line transceiving unit LSE is connected to

each control line SL1...8 - one of the eight 1line

transceiving units LSE is illustrated by way of example

20 in the block diagram. In each of the line transceiving

units LSE, the control line SLl1...8 is connected to the

input of one line amplifier LV and to an output of a

further line amplifier LV. The output and the input,

respectively, of the two line amplifiers LV are con-

25 nected to the controller ST. The voltage potentials

which have been received or are to be communicated are

forwarded unchanged by the line amplifiers LV, only im-

pedance transformation being carried out. During the

communication of the capacity, presence and type infor-

30 mation ki,vi,ti, the line amplifiers LV which act in

the direction of the insertion regions EBl...4 acquire

a high impedance, that is to say are deactivated. The

line amplifier LV which acts in the direction of the

controller ST remains active and forwards the wvnltage

35 potential occurring at the voltage divider point SPT to

the controller ST for the purpose of measurement and

assessment.
In each of the insertion regions EBl...4, one
of the control lines 8L1...8 is determined as the



further line anplifier LV. The output and the input, respectively, of
the two line anplifiers LV are con- 25 nected to the controller ST. The

vol t age potentials whi ch have been received or are to be conmuni cat ed
are forwarded unchanged by the line anplifiers LV, only im pedance
transformation being carried out. During the - conmuni cation of the

capacity, presence and type infor- 30 mation ki,vi,ti, the line anplifiers
LV which act i @8R 95 B9 recti on of t-h& i-nsertion regions EBlL... 4 acquire
a high inpedance, that is to say are deactivated. The line anplifier LV
whi ch acts in thepaditecliine ehdt e iscdrteohimed SHsr ébei mMresdenicee and
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pl ugged- 180 'ﬂn%&!‘yn%dhiesMNﬂ%dt§t§t§f:@9§g§a§§§é&i/ty Iifnao
menory nodule SMis pl ugﬁgg \Fgﬂ RnO s cond resisto

connect ed fron"tHe hedS t 4Ge P 1hgg 8te1rﬂ|a}1° @ecoﬁﬁ p‘?%?’@'tSteg earth
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representing 1 otéﬂ&é’f es@nce id “ﬁraé@i% BedHID! Yo ﬂ’@}gﬂ'aq SM t§ icpgerted,
a second resistor , , arraj[]gflnes ghe circuit board or .the nenory
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control |ine SkBedpfedence line. When a memory module SM is inserted,

a second resistor R2,4,6,8 arranged on the circuit

board or the memory module SM is connected from earth

potential -V to the respective control line SL2,4,6,8

representing the presence line. This means that in the

20 memory controller SAS the voltage level at the voltage

divider point SPT for the respective control 1line

SL2,4,6,8 drops to a low voltage level provided that

the line amplifier LV which acts in the direction of

the insertion regions EB1...4 1is driven to a high

25 impedance by the controller ST. The low voltage level

consequently indicates to the memory controller that a

memory module SM is plugged in the respective insertion

region EB1 and a high voltage potential indicates that

no memory module SM is pluggéd in the respective

30 insertion region EB1l...4. In accordance with the

voltage level measured by the control unit 8T, =&

presence information item vi - advantageously repre-

sented by a binary information item - is formed in the

said control unit and stored. The controller ST

35 switches the line amplifiers LV which act in the direc-

tion of the insertion regions EBl...4 to a high imped-

ance only for the purpose of measuring the communicated
capacity, presence and type information ki,vi,ti.



representing the presence line. This nmeans that in the 20 nenory

controller SAS the voltage | evel at the voltage di vi der point SPT for
the. respective control |ine SL2,4,6,8 drops to a | ow vol tage | evel

provi ded t hat the line anplifier LV which acts in the direction of

the insertion regions EBl1...4 is driven to a high 25 inpedance by the
controller ST. The | ow vol tage | evel consequently indicates to the
menory control leer 96 hat2ap4 menory nodW e SMis plugged in the respective
i nsertion region EBL and a high voltage potential indicates that no
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4oy Oy BccordqeEes ot Ehgsdiiersy VP! LERE LeXRladasad, by dagngent T o
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menory controller ferent _vol g evel s occur t he voI t age
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function ofist heohbiguratficgur afi Cﬁ’heof fihet friessstor eRilsBOB, R, Sdﬁpn whi ch

voltage levels are forwarded to the control unit ST via
the line transceiving unit LSE and measured there. As a
function of the magnitude of the measured voltage lev-
els, capacity information items ki indicating a large

20 or small storage capacity are formed for each insertion
region EBl...4 and stored in an insertion region-spe-
cific manner. The two resistors R1l...8 can each be con-
figured during the production of the memory modules SM
or of the circuit boards, that is to say can be incor-

25 porated in the latter in an economical manner from the
point of view of production engineering.

In the exemplary embodiment, furthermore, issu-
ing from the control unit ST of the memory controller
SAS, 13 address lines ADL1...13 are connected via a re-

30 spective line transceiving unit LSE in parallel to each
insertion region EBl...4. The address lines ADL are
connected to the memory modules SM in the insertion re-
gions EBl...4. It will be assumed for the exemplary em-
bo'iment that an additional configuration information

35 item, namely a type information item ti, is to be com-
municated via in each case one of the addresg lines
ADLl1...13. For this purpose, the first to fourth
address line ADL1...4 is determined as type line for
the first to fourth insertion region EBl...4. As type



voltage |levels are forwarded to the control unit ST via the line
transceiving unit LSE and neasured there. As a function of the
maghi t ude of the measured voltage |ev- el s, capacity information itens
ki indicating a large 20 or small storage capacity are formed for each

I nsertion region EBL1... 4 and stored in an insertion region-spe-

cific manner. The two resistors Rl... 8 can each be con- figured during
t he production Gif S5h& 28%bry nodules SM8 - or of the circuit boards, that
is to say can be incor- 25 porated in the latter in an econom cal manner
fromthe pdinfioreht yorvi tfm grioddoti erample neerliigy. voltage poten- n the

exenpl ary embod Nt eptUcLies @refagts%%énr ry_nhBdLLs O e sQptyle unit ST

of the memor y cont r ol I nes .. 13 are connected
via a re- 30 SEcPPyETidk TePTRSERFTi fg  THA “‘ESErer“?jid’rlﬁ l'el to each
insertion region EBL..In4a iﬁmadohrmgidueemABheabennectmnrteﬁ:ttﬂﬁb to the

remory modubes iy the gserrion 66 e 85005 Eikiminds Hagidds be

assunmed for "t he éxenpl ary bodi nent I'onal ~con |gurat|on
i nf ormation 35 llinteémAQiérreﬁy aget yprieetednsdi okrbe t BATSYY Fent¥ebercom

rruhm cated via 'Sﬁse?‘@q t@asgofgﬂeueé s 13ddiasagkl meSV.-LalaABbipgctlé»% For g
this pur pose, the [ St (0] | term ne
as type line for° SSist %\9 %}La’ltcgthuPYh%%s“éﬁlls&ﬁr i o1 Eﬁﬁ.l?sl?cj(. As type
GR 95 P 2294 dlagram -Irg- the ingduiriem | owgionsn tBBL.f.0k, exanpiy®@e a hi gh

vol tage pohgn- res:.sEbﬁ' RT EPRRSED! 5 ac :{rf&tte&e%r ¥hEDEHL-€n ﬁ@gezﬁ:laﬁw vol t-
age potenti al g)present " a _manner

g a "slow % gg 3 4
anal ogous to t he*cofftectForf B FHE ?olaﬁsilﬁgg gi3fdregs (}ines,
determ ned add®®34.-4 FinésddBated4 hye cvomnedfleduna) t helmmay:asi)nt rol | er

SAS to the posiddgiersipPRY Wﬁitéﬂg $Y6¥kadﬁa§§§ﬂecﬁbfﬁrrln%r%é'ﬁﬁﬂ{ RV -
I ndi cated by the | st or i n the bl ock d ram he insertion

regi ons EBL. e’“ﬁ?ﬁ%e’a‘i}(’.? iMsStst G RESIGRPER RT REANSFLHSS the earth
pot enti al 15 -t%,e esente abnrfastedmenote msdhilgmed SMddhasing | ibeen

inserted and resistors RT are connected in the event of
slow memory modules SM having been inserted. The
voltage potential at the voltage divider point SBT is
communicated and measured analogously to the
20 communication and measurement of the capacity and
presence information vi. Incorrect population of the
insertion regions EB1l..4 can be ascertained by these
measurements, that is to say all of the insertion re-
gions EB1l..4 must be populated with slow or fast memory
25 modules SM, since memory modules SM having different
access speeds do not interact. In the respective inser-
tion regions EB1..4, the unconnected address lines
. ADL2-12..A1-3/5-13 - that is to say those having no re-
sistor circuitry - are connected to the plug-in devices

30 of the memory modules SM.
In the case of a plurality of address lines
ADL, a type information item ti to be communicated is
alternétively specified by a binary coding of the
address lines ADL - not illustrated -, a non-connected
35 resistor RT denoting a high potential and thus a binary
.1 information item and a connected resistor RT denoting
a low voltage potential and thus a binary 0 information
item at the voltage divider point SP {[sic). The type
information item ti specifies, in particular, the type



'ADL1..4 - indicated by one [lacuna] illustrated resistors RT in
the bl ock diagram Referring to the exenpl ary enbodi nent, no resistors
RT are connected in 15 the event of fast menory nodul es SM havi ng been

i nserted and resistors RT are connected in the event of sl ow nmenory
nodul es SM havi ng been inserted. The vol tage potential at the voltage
di vider point SBT is comuni cated and nmeasur ed anal ogously to
the 20 communi && iénPak@®4reasurenent of % he capacity and presence
information vi. Incorrect popul ation of the insertion regions EBl..4
can be ascert aiofedhey inkested memmasumocdmdet SM what the addsens dlinesf t he

insertion re- apy QiRseEBl. .4 R4St Q@:aﬁ@@lé' aleduW L shawyor _f ast, menory
25 nodul es SM since mam)%i nodul es SM hav| ng di fferent access speeds
LeRBined

do not interactreAR SFHRRAE | Rfer -address onlinggi oMPLEBREIAY t he
unconnect ed addespectively assihedt 1P0. Al 3ideehd iont hadgiion tERIS.AW.t hose
havi ng no reg- : i | | t - € O C t . i evi ces
30 of the ngmrsﬁ'nﬁ%dﬁfl[}%; @ﬁé‘ﬂ) hdauled ?lﬁng?ﬁeh%gggggf %""gk‘g% :i’ y of
address |ines VeryAQivezseyshipsf ainvatFlolp | Fpea. commmiceing ddred is
alternatively spepei Ehﬁdrbatibrbii&@w§§0&bnghef cbg_ﬁ}rol uraiddreas o Itmﬁsh f\DLt_- |
not illustrated - Qn-.connect esi stor .denoting.a hi potenti a
and thus a bi na%frei/nbr9 %fnitﬁ?gg%%t ?gsn F‘?féﬁ?af‘ig §°€8&%§%t§8 %@?th %\heRT '
denoting a epERNY olttagenisdt evnd farmanmendiys ehip naypes iowf eemeriyon
item at theovolchage dipéseryIQint cSBplsied - ithe dribeice hd¥fedr MRlnON item

ti specifies, i,n partrcular, .the type . . . GR 95 2294
Do of CHEBPhed TSP Rt FreNERRie dRRSTRIOR IS BER  nek: ADL
present - for exanpTke BRENgepent DRAMWrding &o thepiwvetteron meth- nunber

of address | is@?ﬁenf@ ndd1dt posEESPECd W immadsheRetbd G, idaser tion
regi on EBL. . 4. Si nce.t he nenor ggdul es Stl}{i/l, usual Iy real’i zed by

. are
very diverse cRRFSTENEPLBIPISHGEs IRESHIM Shtting it KBt alse @8 dfor nat i on
itemti tolfhefoomatiddn uhtemSTtdf anle further configuration informa-

tion items not described, as a result of which ex-

tensive knowledge about the storage capacity and the

presence of wmemory modules SM and knowledge about the

memory chip types used are present in the control unit

20 ST. In this case, the voltage potentials present at the

voltage divider points SPT of the address lines ADL

which represent the type lines are forwarded via the

line transceiving units LSE to the control unit ST. In

the latter, the voltage potentials are measured ang,

25 following decoding, are stored as type information -

advantageously in a binary form. It should be taken

into consideration here that in each case sgpecific

address lines ADL are assigned to specific insertion

regions EB1..4, taking account of the addressing

30 procedure or addressing method used, in order to

achieve unambiguous assignment of the communicated type
information items ti to the insertion regions EB1..4.

The measurement of the voltage potentials pres-

ent at the voltage divider point €PT can be carried out

35 by means of an externally arranged analog/digital con-

verter chip or by means of an analog/digital converter

chip which is integrated in the control unit ST or al-

ready present in the latter - not illustrated. In the

case of external arrangement, the line transceiving



menory controller SAS nakes it possible to check the extent to which
uni form menory chip types or nenory 10 chip types which cooperate in

practice have been inserted into the respective insertion regions
EBL. 4. The arrangenent according to the invention con-
sequently makes it possible to communicate not only ca- pacity and
presence information ki,vi but also type in- 15 formation itens ti and
further confi gusRat4so® RRSHr ma- tion L0ens not described, as a result of
whi ch ex- tensi ve know edge about the storage capacity and t he

presence of nmenoritsmidE esmsEMbend-daldebddgataboally,hechat inermy yeaphi p types
ool 2 D eseitiod Nal RAeCABRLAY WlidroiderStns! %glmtgs t§@SBroblg Jaltage

potentials present at t Vi ol n e address
| i nes ADL vﬁﬂwaﬁésaes%ﬁm%qﬂyﬁémﬁnhs ‘éﬂwénffortﬁﬁr geatyeh WHe line
transcei vi ng urg? sof Sthé Qnérﬁlﬁ:}cw’tixfﬁilolllart SRE. ckn autoﬁﬁeléa'mnyerde-t he

vol t age pOt%ﬁtlé%f%f% nggﬁg BﬁeaQQ?tﬁé %J(g@f@g ecog#gg zﬁﬁg%ored as

type informatio fageous i nar e taken
into consi der atmmmem@duhas $M1, eﬁmn@a@éyw@mml@er SA&dbem ¢9mes ADL

are assigned t hegde@l filhCal l;tascvhl f8nner &Gk qmﬁcfe%&océsséﬁkmg weraunt  of

achi ove unani GBS OHSFORRRLKGFS, hE© BTN SRPEASYTe 8- i nf or matton

itens ti to the insertion regions EBL..4. The neasurenent of
the voltage potentials pres- ent at the voltage divider point SPT can
be carried out 35 by neans of an externally arranged anal og/digital con-
verter chip or by nmeans of an anal og/digital converter chip which is
integrated in the control unit ST or al- ready present in the latter -
not illustrated. In the case of external arrangenent, the line

transcei ving GR 95 P 2294 - 10- units LSE nust
be realized externally, that is to say not in the nenory controller SAS.

Using the stored con- figuration information itens ki,vi,ti, the control
uni t



ST of the nenory controller SAS can automatically de- 5 teir
setting for addressing the inserted menory nodul es SM n“m'ﬂmﬂw ﬁ”",
$ *

controll er SAS bei ng con- nected in a known manner to a m CrOpt 0QES
MP, whi ch controls and nonitors the nenory controller SAS.
GR 95 P 2294 -11- Patent C ai ns 1. Arrangenent for

determ ning the configuration of a nmenory (SP), which is fornmed by
insertion regi a3k 95 P QEB4..4) which aecbpnmbdate nenory nodules (SM and to
5 which address lines (ADL1l..13) issuing froma nenory controller
(SAS) are passephtientpalabiihel , and having at | east one insertion

regi on-specific, contr L C a nory
controller (SA S‘L:ra}l%&?en%ter %njdr"a gé}miﬁ' rg Qh% %%fg 18{:{]:59:?01{\/\% ch at
| east one of tr@famd?@wyoﬁseént WbPCh is ormq%éy (W_ﬁ_eftl% regIony) is
<(1Ieterm)ned as tt@:. N4) which sHcebimbéate | hagoformeddes NGt iaid regi on
EBL..4), Vi n COdI rrean f rgr\ a

muni cati ng |nse"F}H n rcgdgﬁeosn eceﬁl c@(f %&rR%%ssfu%?Sq ga E n’%’nl}on
itens (Vvi,Ki t¢C)ntm0éﬁfﬁtChéSﬁf§ aye pmmed in pargldelheand hé‘alsmgﬁié

i nformat i ?n i nfeats%_l_; r&aé‘fhnﬂﬁé(ertlon M%théélfﬁé\s) coﬁﬂﬁb&s) line PﬁVi ng
assessment mean in_the menor e
i nsertion regi oﬁglé"pegl)f Y §§§ge§aséo 20 ﬁé m%{?ﬁfyst(?r’%é?& Pt %}%)

configuration it earht iopertion regiengEBKi,4li.ti) comunicated via the

informationg . 4yl iuﬂﬁcﬁ at 2least bh&aRgenBY ACHULH NGt eoftAbI 1,
characterized at at least In each ase one of the address or 25

control |ines (SLilneﬁ ABPEL - 153, cBhed®ed heftiiypined as 4% IRgory
controller (SAS) atidrasatidssdrineoforegacin insertion(E83ionl)(ERIS .4det er m ned

as the capacity hgbgﬁg C?Flng dednk IrY, K1, &S fﬁyﬂfdrﬁ§§§thﬁa E&fL on

(EBL..4), and nsertion’ region-specif coding neans 30
(RL,R2, RV) for fomﬁvphgaw céﬁﬁﬁﬁ?%?&hﬁﬁ%%ibaﬁﬂ%flc configuration
15 information items (vi,ki,ti) from the memory (SP)

via the at least one information line to the memory
controller (SAS), and
- having assessment means (ST) in the memory control-
ler (SAS) for the insertion region-specific assess-
20 ment and storage of the configuration information
items (ki,vi,ti) communicated wvia the information
line.
2. Arrangement according to Claim 1, characterized
- in that at least in each case one of the address or
25 control 1lines ({(SLi..8,ADL1..13}) connected between
the memory controller (SAS) and an insertion region
(EB1..4) 1is determined as the capacity 1line
(sL1,3,5,7) for each insertion region (EB1..4}, and
- in that insertion region-specific coding means
30 (R1,R2,RV) for forming and communicating capacity
information items (ki) wvia the respective capacity
line are provided, the capacity information items
{ki} in each case indicating the storage capacity
of the inserted memory modules (SM}.
35 3. Arrangement according to Claim 1 or 2, charac-
terized
in that at least in each case one of the further
address or control 1lines (SL1..8,ADL1..13} con-
nected between the memory controller (SAS) and an



information itens (ki) via the respective capacity
provi ded, the capacity information itens (ki) in eac g@ﬂt!w”m“”m
i ndj cating the storage capacity of the inserted nenory

(SM. 35 3. Arrangenent according to Claim1l or 2, charac-

terized in that at |east in each case one of the further

address or control Ilines (SL1..8,ADLl1..13) con- nect ed between
t he nenory contGRoBEeP EBAS) and an - 12 - GR 95 P 2294

-12- insertion region (EBl..4) is determ ned as the

presence |ine (SL2idsétonf oreghah i (RPArtkdN iggidetermined g£Bthed), and
- in that inserti 0&&%&“1&8@“(&5 £081d19 f@:a'é%chS:msert:(&{L i)  for

form ng and comun atlng; presenc Information itens (Vi) via the
respective presenc » @fne are provi ded, the presence information
item [ sic]lifVvighdth caglercass |ﬁdg;tzat-lspgctiIﬁEcprers@mge afeans a

rerory modue (S i £ 35 RS2z Ol MhBeekdysco e SESARE Ve

i nsertion reglon ( gerent accor one of
Clains 1 to 3, ll@fmfﬂe?étle"pl iggms (vi) Vhat ﬁé? rASRecH W Rrefenceast one

of the further line aelérg;&@v@aeapntuh@l ﬁrdﬁéﬁncéAﬂ-rﬂﬁorixﬁ,tlShl it$h i s de-

15 term ned as type es 0, |nsertion
regi ons (EBL..4), y& lvzﬂ Jtrhaeta el)d‘r?gll sée}% r%reser%cgel gn specific
codi ng nmeans (RV a'RytemgrYfmCﬂnlﬁg éﬁ!@ cmﬁlhlh,%ﬂ?@en insertede ity

nodul e- spegpfic typge 'ﬂéﬂe@%&b@nmé&rﬁ‘adnt rbg26n (EB1 ar4ey provided, the type

Information itens (ti se indicat] h t of the
menory nodule - %@i@nﬂmeeﬁ ﬁﬁgoﬁéje?saﬁ%e?qee(fta 1 t%r)ﬁ’t hat
addi ti onal assedsmeotenems (ST) are pro- vided in the nenory

controller (SAY) for thee! E]ﬁe'éacﬁ5 case att' AR 28 JiRR- TG CrdsgRgsMent and

storage of the type inf or ti.qQ ti co ni ated V|athe
g addres or contr llnes %ADL& 23, égnj %

15 termined as type lines (ADL1..4) for each of the
insertion regions (EB1..4),

- in that additional, insertion region-specific
coding means (RV, TR) for forming and communicating
memory module-specific type information items (ti)

20 are provided, the type information items {(ti)} in
each case indicating the type of the memory module
{sM) which has been inserted, and

- in that additional assessment means ({ST) are pro-

vided in the memory controller (SAS) for the inser-
25 tion region-specific assessment and storage of the
type information items (ti) communicated wvia the

type line.
5. Arrangement according to one of Claims 1 to 4,
characterized

30 in that, as coding means {(RV,RT,R1,2),

- in the memory controller (SAS) a predetermined re-
sistor {(RV), which is connected to a predetermined
voltage potential (+V), is connected to each capac-
ity, presence and type line, and

35 - in the [sic] each memory module (SM), which has
been inserted into an insertion region (EB1..4), a
resistor (R1,2,RT) indicating its presence and its
storage capacity and its type is connected to the



type |ine. 5. Arrangement according to one of O ains llﬂmmmm“'!”"m“"l
characterized 30 in that, as coding neans (RV, RT, Rl, 2), - 118

menpry controller (SAS) a predeterm ned re- sistor (RV), which i%s ¢ *
connected to a predeterm ned vol tage potential (+V) , is connected

to each capac- ity, presence and type line, and 35 - in the

[sic] each nenory nodule (SM, which has been inserted into an
insertion regi 6B PEBR.2294 a resil$toer (RL,2,RT) indicating its

presence and its storage capacity and its type is connected to the

GR 95 P 2294

respecti¥8- capacity andspeztdnce eagaciypg didepeedence and

type line and to a‘ﬁ}eﬁegéfﬁﬁﬁéﬁ'Udﬂ%gg¥0§$ jRatgofial (-V). 6.
Arrangenent according to Claimb5, characterized , in that in the nmenory
control l er (SA8y the rQﬁﬁ%ﬂﬂSF§nt5a%?Rﬁd%ﬁgét@bﬁﬂé&?eﬁftﬁbﬁ?ﬁ?ﬁﬁﬂlFﬁge~

potential (+V) inhittat in icherwemsed dontddldevol (Sage siheplyesiandrsn t he

i nser - i o
nected to the
Claimb5 or 6,
whi ch are

the nmenory con
di mensi oned in

QR’(!?%PQScéﬁ%Tte@ \%oh%t{eeﬁﬂ?f&%é é&ler?ui'gﬁ) W Sllen

earth pot e Frrangenment accor

gto

draPxevided ferithel Yoltagh TuRPlVesid®forl® (YR¢ RRESRZ-RT),

REGHI Hedidns EEEIN .eapadet YesPEESENC R RIYParel ROn-Ii
hEQLLETed SAR) Landnths dpsent oy regions - (EBL.. 4)
a way that "vol tage po-

SUC “tentials forned for

n
are
t he

purpose of conffrol andizriddensntsaceprdinghticorCiadmmet i¥h arfliggacout ed by

the menory;gonterized’ oh! €had SAR #dbildtRreONRyOkL | RNGEN)( SlvhicB) agad address
Qrmati,on bei ng

3 | d add i nf f
BFR 0RO SR AR L6T PEORRea A st raRe B ot i oo

lines (ADL1..1
deacti vated du
items (Ki,vi,t

the memo8y contrglkexngEihsiit astorhi ninsertClomi megions

characterized (gpiinsf Nate \BleRGCoRSS S RN REARS (0 $tRS@esi Ng the
lal s, present o he ggpaC|t , prgsence %Pd égpe lines are
éeﬂﬁﬁ%{? g‘??‘%ﬁ%eﬁ[?éntt e purpoSe of control and a ess

vol t age pot ent
provided in th
15

20

25
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35

information formation can be routed by the memory con-
troller (SAS) to the control lines (SL1l..8) and address
lines (ADL1..13), the control and address information
formation being deactivated during the communication of
the configuration information items (ki,vi,ti}.

8. Arrangement according to Claim 7, characterized
in that voltage assessment means (ST) for assessing the
voltage potentials present on the capacity, presence
and type lines are provided in the memory arrangement
{SAS) and configured in such a way that, as a function
of the voltage potential present, a capacity, presence
and -type information item (ki,vi,ti) indicating the
storage capacity, the presence and the type, respec-
tively, of the memory module (SM) which has been in-
serted is formed and stored for each insertion region
(EB1..4) in a manner appropriate to the memory, the
means (LV) for communicating the control and address
information items to the insertion regions (EBl..4) be-
ing switched to a high impedance.

9. Arrangemer* according to Claim 8, characterized
in that the capacity, presence and type information
item {sic] {(ki,vi,ti) are represented by binary
information items and stored. '

10. Arrangement according to one of the preceding
claims, characterized in that in the case of a



(SAS) and configured in such a way that, as a function 25 of the volt
potential present, a capacity, presence and type inf ou Hi [I E [jill
(ki,vi,ti) indicating the storage capacity, the prese

respec- tively, of the nmenory nodule (SM which has been In- serted
is forned and stored for each insertion region 30 (EBL..4) in a manner
appropriate to tgg_, mem)rg t he means (LV) for communicating the
control and addt €ss nformatlon ifeht to the insertion regions (EB1..4)
be- ing switched to a h| edance. Arrangenent. accordi ng
to Claims8, cHa @ﬁéFVzé%F 35 P"i“hl %atp’c"ﬁ%ert%?paﬁ’i‘@y}'—ypﬁr dsldifSe aFRE t ype

information cagalcdmy, [ sprdser(de , whdt i fypear dnfoepatekent ddemby {sbélnary
i nformation |t§ggqungl§to E formég Arhrl%g%neggﬁggcoegbggnép one of

t he preceding aracteri ze Yin e case 0

GR 95 P 2294 Presence analWPe inforprbieR \it&Mscapacity, presence and type
lines, thes 1icapaci hyraffesancecacdulrdiyie o f OLamd | 00, | chaY&sSt&d- g
(kiviti) are d i c i e and type
ot or mat i on § (iAs Logehgy aBilVighar 8L SN (om) oRE TRERER

charact er - ing &dre pinpay sededi vobt aﬁmmlﬁéangz‘esﬂr}t fer whsess-

ing the bi ngr w@a@edyvdnuag&d%hegt iaglgs ﬁ%%semnecw dhe prmgﬁi%{ﬁaciﬂ 3(/822;1 g
presence an t 1N ar e Lde IEE coQniro er an
o ‘J‘e‘“"% °°ntprt \é{ d‘g )t &‘ﬁc i0 °r€‘ %‘3 B ndry’

configured in SucH cStied
vol tage pd0 wawn &hetal aﬁr%s@ncm&ncaéa§h§yblipﬁlasmdaﬁéltm parf or ma-

tion item (ki oénthi) pﬂébéﬁél ng ddpRacstgl agﬁemléma ype the€oRfg£sence and
the type, res&eﬁcﬂtg i‘l%l 1 f.‘L tvtlgltgg :Ln%lcatlng ELe (sQMrLge L;pg@:{é:}b, has been

inserted is fo
the presence and the type, respectively, of the memory

module (DM {sic]) which has been inserted is formed and
15 stored.



