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5204163 ' SELF- | DENTI FYI NG SCHEME FOR MENMORY' BACKGROUND oF TR24N@® 1.
«Field of the ktnvention. This invention relates to conputer nenories, and
pore_specifically for a nenory to self-identify its access tine. 2. Prior
Art. i Jhe use of various nenory.devices for storing information is

wel I -known in the prior art. These kehory devices can be internal or

external devices and are csrip-ERENTIFYENG) SCHEMENFCR, MBIORY! as a centra
processing unit (CPU). ThETOST UNI T _provides tne adaressing, as well as

ot her cont Eﬂt&@&mﬁ.@%ﬂﬁml ocation in nenory for reading or
witing information to an rom such | ocation. Although various nenory
units can be configured with a given host hardware, the nenory unit nust be
configured to functRiemlidwofhtle pknventdbar host unit. At the tine a
~particular memory unit is configured within the system the host unit nust
be capabl e of ofpetatinygnkich ¥Hetesnbeycemruter pedpriesadddsmakeng and

synchroni zati op.are .essential el engnts r. informajion transfer to be
est abl i sheapﬁ‘é?f/\gcéaﬁllyh °Fwd Tﬁﬁ"t’é’@?ns {eﬂegﬁgﬁiﬁfaﬁc&ﬁ,sstﬁgﬂﬁmmry uni t
is configured t® amrey qusly deternmined host unit, such as a CPU, so that

the nmenory unit nust be specially designed to operate within certain
limted constrarwd udeTpEsedrbynd hembogtdevides Bog astssy idigf RAEephatIIOr Y

units operate at different speeds, each nenory unit nust be specially
conf i gur ediamdel ntkavoivac o the @udoat artn t IThesgi memoxGPdevigeh cam dvd aci ng
must be .acconplished at the tipe the nepory unit_is coupled to the CPU, or
tyQLpaIIy,inter“al or external devices and_are.coupled to a'host unit,
such as a central processing unit (QPU). The host unit provides
the'addfessing, as well és other control signals, to access a
location in mémory for reading or writing.info;mation to and
from such locatioh. | | |
ulAithough various memory units can be configured with a
given host hardware, the memory unit must be configured to
,.functibd wiﬁh a particular host-unit, At the time a particular
memory unit is configured within the system, the host unit must
be capable.of operating with the memory unit. Proper hand
shaﬁiné'and synchronization are essential elements for |
informﬁtion transfer to bé eétablished bet?een the two units.
'In.é.tyﬁical'siﬁuatidn, the:ﬁeméry unit is-cénfigured to a
previou#ly determined hoSt'unit, sﬁch as a CPU, so that the
_memofy unit must be speciaily designed to operate within certain
limited constraints imposed by the host unit. | | :
| Because different mémory units operate at different speeds,
each memoiy unit must be specially configuréd apd in;erfaced to

opérate with a given CPU. Such interfacing must be agcomplished

at the time the memory unit is coupled to the CPU, or typically,

.



the menory unit is predesigned to operate at a-given speed determned by *
the CPU. WWere a number of nenory units are coupled to the same CPU, a
further problemis encountered in that sone of the nenory units may operate*
at different speeds. Because random access nenories (RAM are capabl e ofi_
running at a faster speed than read-only nmenories (ROM, the CPU hust, Know
the | ocation or address of these vgrious nmenobry-units so that the host unit
can change its accessing speed if é€fficient use of these nmenories is

desired f sca el t{ St eFARBIat N | Sfer qenories, then
It nust tg%e?%@%utlﬁeggg%%%s{sﬁ nge%% ‘%f thg g{:oﬁeﬁ‘iefr?er?gr%duni t. In .
anot her deekghirted eyhereogyu. nodul i zed nmenory units are being designed for
various uses. In one area, nehory nodul es are designed to be plugged into
various i nt eWhexe iy ngshaecedrmemogyc ini timitaneacovpd edote | e sepec€R¥it i ng

di fferent nmenory tcges are interfaced with the sane_host unit. In the prior
art a giavéﬂrmﬁ%ﬁ?, ¥R HEsIRIPRREPESGeth TS 5OPR O S EE™PBEAt i on, SO

that  NGafEY 1P et heachel FARIIAL ! 5300l | NBLIRIBL e ilich B LLS | 003CTON

However, SucC eordai ne tem| S 't he exi bi fnodul i zed

desi gn. pMhiatiés @M el Sagdbi® b2SLENCEd att @ BaY¥EeR JPERr ¥naRit having a
capability of being plugged into any given nodule |[ocation and permtting
t he CPUread+omly infeyioichias (RON),y thei CPhymists khppethedlowztilon dbhe | ocati on
that it is plugged into.. In another application, a nmenory connection is

coupl ed a_tﬂsrasq_hm tﬁ'ﬁis?. vapiRue memeRE Wi F_%Gﬁﬁ%cﬂ?%rhqsé; __é'&_é_ﬁb?@ of L

AR R R LT SIS SR At T A
desired. If the CPU cannot differentiate among the different
memories, then it must operate at the accessing speed of the
slowest memory unit. | o

In another related technology, modulized memory units ére
being designed for various uses. In one area; memory modules
are designed to be pluggéd into'varibus interfacing connectors,
such'that various modﬁlés representing different memofy types
‘are interfaced with the same host unit. In the prior art a
given memory type must be plugéed into a predesigned location, _
so that the CPU knowé”the characteristicé of the memory unit by_'
its locatioh. Howevefg suéh a preordained system limits the
flexibility of modulized design. What is desired in this
instance is ﬁo haVe'; memory unit haviﬁg a capability of being
plugged into any given.module location and permitting the CPU to
identify that memory uﬁii by its type and hot'by thg loqation
that it is plugged into. | |
In another application, a memory cbnnection is éoﬁpled to a

hoﬁt unit. Howeﬁer, the.memory-connection'is gaﬁable:of
interfacihg with various gypes of memory units. For.examble, in

an automatic bank teller machine, or a security/identification



o

t 3+ machi ne, a nenory unit, such as a bankcard having a magnetic strip, is
“inserted into-the'connection for accessing the host unit. Al though the bank
feller machines of today read magnetic strips on cards, a nore
soph;gjicaied unit can access nenory devi ces whi.ch contain substanti al
menSry mass storage. Conpact and portable nass storage units are achieved
by utilizing integrated circuit sem conductor nenories. In the above
exanpl e, -the host unit nust be capa51%'bf identifying the different types
of NMemory pldehise M wWemBkYJuhit O $2f FBCY KinRA%a  Riv Al 12 naGhefRET AL T ON the
machi ne nmust be capabl e Of accessing these various nenpry units at

accessi ng sgpeprsisinslereedar esptthel @ohhécklidn oenace@sBing Whet Rosdherefore,
ininplenmenting nodul ari zed nmenory designs, it is appreciated that what is
needed i suaitel fAitdhonghf phecpandntey lenimacliines phirtoday seagemagyetis t

provi des cer%ain identifying information for its access by the host unit.
One such PRFOPHED? S2TH&r nd TRRe FORDLF Ltk MRt sERR P CCess. REMEKNVARY OF

THE | NVENEEWJQ%&%?S@Q:A%}’ ?gﬂég%g%?%i&%r%wsg &%&g@r 006@2%5!:?:0 system

including a variet _ I'e menory device épup ~a host
Processor anghpb£tdb1dN mass E56d riheS RALEs Odr & adhieVe Pt sda¥iiag by sai d host

processor varies according to the type of said given nenory device which is
coupl ed t dntegriated circuit semiconductor memories. In the above
' example, the host unit mnst be capable of identifying the
/ | different types of memory units which plug into the machine and
for efficient operation the machine must be capable of accessing
‘these various memorf units at a;cessiﬁg speeds thch correspond
to.the different memory units.
Therefore, in implementing modularized memory designs, it
is appreciated that what is.needed'ié a self-identifying memory,
'ﬁheréih a particular memoiy uni;”brovidés‘certain identifying
_iqégrmation for its access by the host unit. One such

information being its memory accessing speed.

]



proecessor, a self-identifying portable nmenmory card operated with said:
host processor, said nmenmory card conprising:- storage neans coupled to
sai d host processor for storing information, wherein said host processor
accesses said storage neans for transfer .of said informtion;

encodi ng means coupl ed to - said host processor, for |nputt|ng
encoded information to said host processor which identifies a partlcular
accessing speed of said menmory card, whergi# when said nenory card is :
sel ected by saé. Jht sgl d transfer of said information, said
encodi ng nmeans et &St stetrrred coded signal to |dent|fy sald
accessing speed of said nennry card to said host processor in order for

sai d host processor to pfﬂgu%ééé‘tma L¥n@96RS ggv:g@ggd tiq cQrr&seond to

said particul ar accessi ng speed ald nmenory card, and sald menory
devi ces can bePFRReEPING a%)’ﬁ‘i?%al &n&&&@é§9ng %peé@’ijrﬂfébenegntlgl‘ﬂgom

addr ess | ocat I@@npétmamemdrygdbeibbe Icrwgnud)rtd herfod® pf@desbslr in a
dat a pr ocessin % tem i ncl udi gg a vari.et &ft er 08 neous_ne deVI ces

coupled to a h B R8s BECERFINGH SRS Y J %r%Yn an
accessi ng speesaibd hogu/epraemqrdemzded)yasaozldhngt tor othesaypearo£s

according to tgﬁ%&y@rﬂqsi‘ ethod eaeb BRI VuHENKC c%l&ﬂ]_%dcoggl egaig sai'd

processor, ying, portable and Inser
processor, a6 self-identifying portable memory card

operated with said host processor, said memory card .
comprising: = = . g
storage_mgans_coupled to said host processor '
for storing ihformatiqn, wherein said host processor
accesses said storage means for transfer of said

~information; _
encoding means <coupled to ~ said  host

processor, for inputting encoded information to said
‘host'proceSSOf whiéh'identifies_a particular accessing
speed of said memory card, wherein when said memory
card is selected by said host processor for said
transfer of said information, said encoding means
generates a predeterminéd coded signal to identify said
accessing speed of said memory card to said host \;/
processor in order for said host processor to produce
its memory accessing speed to correspond to said
particular accessing speed of said memory card, and
said memory de#ices can be identified as to said
accessing speed independently from address location.

Also according to the invention there is
provided, in a data -processing system including a
variety of heterogeneous memory devices coupled to a
host processof through an 'interface connector and
wherein an accessing speed of a given memory device by

said host processor varies according to the type of said
Qiven memory device which is covpled teo >aul processer; a

f
sd-(:-i'denhfym; , portable and insertable



-4A-" integrated circuit menory-card operated with said host processor, said
menory card conprising: an-integrated circuit nenmory coupled to said ho
processor fior storing digital data, .wherein said host processor accesse
said.emtegrated circuit nenory for transfer of said data; encoding neans

coupled to said

host processor inputting an encoded information to said

host processor which identifies a particular accessing speed of said
integrated circuit .menory, said encodi ng -res- capabl e of being | ocated

any. menory nodul

predet er mi ned coded signal stored
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when sai d host [RYRIBIZNT <A engry |awst camprisimgst her according to the

i nvention there

is provi desh imcégetea PEPEEeEt NHeh¥EyCBbIBYRATLE HaSla

devi d a plyrality_of tahl e, int t ed dul es,
of sai d nodul es MAHPFEESHERE | Aobnstor 1a%IdeTal SthenBhprineseite

slots, a nethod
nodul e, conpri si

hstsepfocelssdr f yecogssas agsatdsingegpacddotieenl tnmemory
tﬁear?é &soq_f :sﬂtf-dea%\ao'di ng each of said nmenory nodul

to generate a coded Signal when said mendry nodule is sel ected; selecti
a certain nenory nodul encadingmeanshgaupled o saidhositypriodessorsai d

host “device 10 SpighGOAddh EHEYdedOHEEmANEH Hd Maid

dbt PRoRiEssH

from said certain, elgg ed Pﬁnnrg nodul.e, . wherein §a|3icoded si%pql
provi des. i nf or S 1 TIeRELE 193 agPRrEdcudar, accessing speed of said

A\

integrated circuit memory, said encoding means capable
of being located in any memory module slot, and said
encoding means having a fixed predetermined coded
signal stored therein and generating said coded signal
when said host processor selects said memory card.

Further according to the invention there is

- provided, in a data processing system having a host

device and a plurality of portable, integrated circuit
memory modules, each of said modules being located in
one of a plurality of memory interface slots, a method
of self-identifying an'accessing speed of eaéh memory
modﬁle, comprising the steps of:

pre~encoding each of said memory modules to
generate a coded signal when said memory module "is
selected;

selecting a certain memory module by
imputting a memory select signal from said host device
to said certain memory module;

generating said coded signal £from said
certain selected memory module, wherein said coded
signal provides information to said host device as to
the accessing speed of said certain selected memory
module and wherein said information from said certain
selected memory module is not dependent on which of
said memory interface slots said certain memory module
is locatedin. |

each
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the accessing speed of said certain selected nenory nodul e and wherein said
information fromsaid certain sel ected nenory nodul-e i s not dependent on |
which of said nmenmory interface slots said,certain menory nmodul & is-located =
n. -5- BRI EF DESCRI PTI ON OF THE DRAW NGS Figure 1 is a bl ock dlagraﬁk
showi ng the interfacing of various nmenmory nodules to a host unit.” Figure 2
is a schematic diagramshowi ng a self-identifying encoding feature of a
menory nodul e shown in Figure 1. .Figure 3 is a schematic di agram show ng

one exanpl e of using diodes to eacode the self-identifying feature. Figure

4 is a pl e o) integrated circuit nmenory nodul e

whi ch |§hgggég£$%§%yp§e$érradggggéggﬁe Figure 5 is a bl ock diagram
showing the interface of a host CPUto a modul i zed menory interface
connector which permts various honbgeneous nmenory units-to be plugged into
it. - 6- DEIgUidNR RDsSeERbPddiON i@ rdnEs REINE heNYRDE £A¥ iHge ofpr esent
invention provides for an apparatus and a nethod for self-identifying an .
accessi vgripne remarygimodnlem toy @. host turiti.ol | owi ng descri pti on, nunerous -
specific details are set forth, such as specific nunber of bits, nenory
configuration, etc., in order to provide a thorough understandi ng of the

Figure 2 is a schematic diagram showing a self-identifying

encoding feature of a memory module shown in Fzgure 1,

Figure 3 is a schematic diagram-showing_one example of

using diocdes to encode-;he self-identifying feature.

Figure 4 is a pictorial representation of an integrated

circuit mémory module which ié used in the preferred embodiment.

Figure 5 is a block diagram showing the interface of a host
CPU to a modulized memory interface connector which permits

various homogeneous memory units to be plugged into it.



present ‘invention. It will be-obvious, however, to one skilled in the art
"that the present invention nmay be practiced without these specific details.
kn ot her instances, well-known structures, such as control |ines, have not
"been.iget forth in order not to-unnecessarily obscure the present invention.
Referring to Figure 1, a circuit block diagram 10 of the present invention
I's shown. Crcuit 10 is conprised ofg a host hardware 11, interconnections
and various nenory units 13-16 of the present i nvention. The host hardware
of the presemH DRECRIP 108 08 CBHIE d BiviRiy a variety of other

har dware control | ers can prOV|de eqU|vaIent functions in communicating and
controlling nenories 13-16. Each of the nenories 13-16 are coupled to an
address bus 20 and data bus 21. Address bus 20 and data bus 21 nay be of a
variety of pr| G'F‘eaPFeﬁﬁfifesi"fVGPt&%e%’sqweﬁeﬁﬁﬁ a Qgpagﬁ&vpdw@ an address

on address and r,witin dat fron1an nDr es 13-16 on
data bus ﬂe R&d 8EsS {fai% gﬁg yipg i’f"loﬁgcﬁis g e dat% ?ﬂa"IEPB’Xz but
can readi |y ReeC eUPL SR AL SRS IpCAIH %ﬁ@@ “Qp 'fti% dék‘&{% %&egggers
wel | . Al though four nmenories are shown In |gure , er can be .

utilized viddthyt sdepads ish@ciELs aibeiC oBELOES | hﬁélﬂd}\&eabhﬁ uratiof, Each of
the nmenories 13-16 are coupled to a nenory identification bus 25 which is
then couplet® toinherdesitoprovide Biho2dughnuirerstapkdédgdef cthd y to t he CPU
12 or to interfaci means wWi.thin host 11, such as the earlier stated

decoder, RFSSEPH f?é@q?k¥&faEFnﬁﬁHbéﬁt°EHn°?§wthﬂ&eVGEcoH% areyfkid1efd bus
ZSK/BUS ZgnOfthrehgrP rﬁtaq:r %Q S@ggn nvenéior? @53} %eedp(r):faclc:gced without

these specific details. 1In other instances, well-known
structures, such as control linés, have not been set forth in
order not to unnecessarily obscure the present invention.

| Referring to Figure 1, a circuit block.diagrém 10 of the
preSent'inveﬁtion is shown. Circuit 10 is comprised of a host
hardware 11, interconnections and various memory units 13-16 of
‘the present invention. The host hardware of the present
invention includes a CPU 12; however, a variety of other
hardwﬁre conttollers_can'provide'equivélent functions in

— communicating and controlling memories 13-16. Each of the

memories 13-16 are coupled to an address bus 20 and data bus 21.
Address bus 20 gnd data bus 21 may be of a variety of prior arﬁ
buses for accessing memories by providing an address on address
bus 20 and reading or writing data from and to memories 13-16 on
data bus 21. Address bus 20’ and data bus 21 are coupled to the
CPU 12, but can read11y be'cou§led to other data éxchanging
units, such as decoders, as well. Although four memories are
shown in Figure 1, any number can be utilized without departing

from the scope of the invention. °



| i nes | abel ed ACCO, ACCl, ACC2 and ACC3, which -designate bits 0- 3 for

i dentifying the various accessing tines of nenories 13-16.
enbodi ment, bus 25 is conprised of four lines for carrying fouf bits

In the preferred

ACCO- ACC3 such that 16 possi bl e encodi ng conbinations are avai | abl e to;g,
sel ect 16 possible nenory accessing speeds. It is readily possiblé to. have

| ess or

conbi nati ons for

nore lines to bus 25 to prgvide other than 4-bit encodi ng

i dentifying the various nenories 13-16. Each of the nenory

units 13-16 Eaeh mﬁjﬁhedmemxm QRU1§22tsy cowpledi vodaigkensiviyp sel ect |ine,

wher ei n CSO
Cs3 to rHERBE

? pled to nmenmory 13, CS to nenory 14, CS2 to nmenory 15 and
§7 °I“t bps 23, Whdchai 8 (themcoyphed Tﬁrﬁﬂey hosterpit chenes,

[l -k f t h ,of t
13-16, %ygo%%r%%”. 58" bonPly "l [ O A KT 1000 ?#%n&?veaﬁff?{‘g’“lésto be
act i vat gdand! wAHIG HbLEELONGRh bUCLESLdA1IRE SPiEaPRAARg, L0 the -

unit which i-s to be activated is pul
any gi vehepein atheofintesfacitiee mahecéad mmex detdde Gigmal1Busn Asug or

menory

Only one nennry Is selected at

provi di ng coded signals onto bus 25 for coupling to CPU 12. The unsel ect ed
nmenori e$5wi | Puh @S afcthe prefexrsepnembortimentt i§oc¢mleirsfe@r efwfeurt he properly

138 a0 02 APty PEBE o ik whben i sipafRobit s 4 ' °

preferr %dePbP&Hd{‘i g ga% YaiBE s "ELBL I C?.‘x’z@' L$nd3-dP n?eﬁu%r'igseﬂﬁﬁiee.d. ci fcui_ t_

encoded
vari ety

nodul es and nore sp

l'y, 1ntegrate circurt semcon

uctor nenory

modul es Inl\/bli@rpz%feikiieaﬁeﬁdﬁﬂm%hegrBﬁ@chsilirsCldbhpﬁBé’édiQﬁ wouehignes forned O/
from a sem conduct or .

for carrying four bits ACCO-ACC3 such that 16 possible encoding
combinations are available to select 16 possible memory
accessing speeds. Itlis_:eadily possiblg to have less or more
lines to bus 25 to_p:ovide-other than 4-bit encoding
combinations'for identifying the various memories 13-16. Each
of the mémory units 13-16 are coupled tb the CPU 12 by an
individual chip select line, wherein CSO is coupled to memory
13, CTS1 to memory 14, CS2 to memory 15 and C53 to memory 16. It

is appreciated that other memory select schemes, well-known in

the art, can be used for activating each of the memories 13-16.

In operation, CPU 12 will select one of the memory units

13-16 to be activated, at which time one of the CSn lines

. corresponding to'the'memory-unit which is to be activated is

pulled low. Only one memory is selected at any given period of
time. The selected memory will access bus 25 for providing
coded signals onto_bus 25 for cbnpling to CPU 12. The
unselected memories will not access bus 25 in order not to
interfere with the properly encoded signal.

Functionally, memory units 13-16 may be qomprised of a

variety of memory units and devices; however, as used in the
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devi ce and may i nclude main nenory for conputers, read/wite mass storage
“units, or read-only mass storage units. Menories 13-16 may be conprised of
any or. all. of ;these various integrated circuit nodules. To optim ze the
_acce_gg- ng 'speed of the CPU 12 to each of the nenories 13-16, each nenory
13-16 rust self-identify its accessing speed by the CPU 12. For exanpl e,
RAMs typically.operate nuch faster than ROV and therefore, RAM accessing
speed by the CPU 12 should be at a-fg@ster rate than that of a ROMto take

advant age of%t he faster data transfer rate of RAMs.. That is, if nenories
13-16 contBHSTBEEH FRRAILMFILRARRCH GF thesmememm Wnige 13-k A¥es ROV at a
first spe RAYE sec Lch i aster than the first. For
each mem)(ra%l 16 toc%n‘?‘fgirtmﬁlt8 ﬁggg%%%mggét%eﬁsisé&égggsi sgratedrenever
its approptiridtCBeni SolRict ot Semdry oaGlibyat Qf&notrlﬂgscﬂj-rfbs@}%di ng menory
unit will provide a coded signal to bus 25 to informthe CPU 12 as to the
type and albdegsiahgdspbomhitf devicemmhiyh &nét frmedDEEaNSE Sl cORABENORINI TS
13-16 are self-identifying, if they are constructed honbgeneously, then
they are Cfy#5ec28f MY Adclude rpain memgry £9r tdeaphbers/ oead/emétehown in

Figure 1. Referring to Fiqure 2, a portion of a nmenory unit 30 is shown.
Menor y uni"ﬁsfo s%grgg%e%tlgéd°ﬁe§?ﬁq'ﬁ{’i18n'“6?s arpraget weiti npMpmories 13- 16

of Figure 15-16°mad he SIBT 584 I i I 0 uni t. 30 and
a supply vol tage ?/cc, V\h"?)c%s%%n el e%grg%fe?#?r??g?%a %€P°()"‘L£eg>%é?ﬁ%¢?‘§/ to
menory 30,cirguit m&dulesupl ed to nmenory 30 al so. ACCO- ACC3 outputs from
meory unit 30 are coupled to bus 25 of Figure 1. In this particular

To optimize the accessing speed of the CPU 12 to each of
the memories 13-16, each memory 13-16 must self-identify its
accessing speed by the CPU lé. For example, RAMs typically
operate much faster than ROMs and therefore, RAM accessing speed
by the CPU 12 should be at a faster rate than that of a ROM to
take advantage of the fasfer data transfer rate of RAMs. That

. is, if memories 13-16 contain both ROMs and RAMs, it is an
advantage to access ROMs at a first speed and RAMs at a second
speed which is faster than the first. For each memory 13-16 to |
inform the CPU 12 as to its accessing time whenever its
appropriate chip select signal is activated, the corresponding
memory unit will provide a coded signal to bus 25 to inform the
CPU 12 as to the type and accessing speed of its ﬁemory.

Further, because the memory units 13-16 are self-identifying, if
they are constructed homogeneously, then they are capable of
being-insérteo in'any of the four locations shown in Figure 1.

Referring to Fiéure 2, a portion of a mémo:y.uniﬁ 30 is
shown. Memory unit 30 is a detailed déscriotion of Ahy of the
memory units 13-16 of Figure 1. A chip select signal T3n is
coupled to the memory unit 30 and a supply voltage Vcc, which

can be generated internally or externally to memory 30, is



enbodi ne
to Vcc,

nt, pull-up resistors 40-43 are utilized to couple ACCO ACC3 |ines

respectively. Alternatively, any, all or none of the resistors

40-43 can be coupled to other state levels, such as ground. It’is to be
appreci ated that although only one voltage source i s shown, any nunber\ﬁmy

be utili

conponents besides pull-up resistors can be utilized to provide coded

signal s
wherein
encoded
particul
is coupl

zed with the configuration of the present invention. Further,.

ot her

.onto |ines ACCO- ACC3. Refé?rlng to Figure 3, one exanple i's shown

whi ch f , -
FRI% R meMRET 30 R 58 REET e BRFBWYY roRmpnditroriy ,° b <
3 £X&upied ede&uévhsa%@ 95?@;@ 1C0URhegh{H AAQEQ E@Q ACC3. Diode 44

ed having its anode coupled fo ACCO and di o

aving its anode

coupl ed embddiEkntTheul btbw dess ik odk 04@s4 1 drandt 451 AF toOuplple tatdore chip
ine CSn. In operation, when nenory 30a is not selected, line CSn is
i n a hi gACE3 alineshspreVacal fespeqsd valyn- Adterastiyrily,cdnyp abltdre hi gher

| evel . of Vcc throug 4é; |l-u reS|stors 4l1a-43a. When nenory 30a is

sel ect |

vol t age
sel ect ed;
45 to co
causi ng

t he code

30a provides the self-identifying feature for each of the nenory units

whi ch ar

RORG i Qf dheZpsis

ﬁ3gﬁ R, RUPAAA SERRENELAEERRY di odes 44 and

d |
?%%%%s SRS Sl ) 30°8s o T PR Aeed RERLSIRRSHA [T 0"
then coughegd dre G%Qtageo;oﬁw&a Qhowﬂ_,hlb‘hy hifb&P HayBet uddig&fl only know

d interpretation of the coded signal generated fromnenory unit
30a. Thewhth chieer eopfbyarhtipn o€ phedetevenitnddvenmeciash ng Fukthérn, reamery unit

eompRApindg besiyes pull-up ygsistors can be utilized to provide
coded signals onto lines ACCO-ACC3.

Referring to Figufe 3, one example is shown wherein memory
30a, which is equivalent to memory 30 of Figure 2, is pre-
encodéd to provide a four-bit coded signal onto lines ACCO-ACCBf
In this particular example, diodes 44 and 45 are coupled to ACCO
and ACC3. Diode 44 is coupled having its anode coupled to ACCO
and.diode 45 having its anode coupled to ACC3. The cathodes of
diodes 44 and 45 are coupled to the chip select line Cs8n.

In operation, when memory 30a is not sélected, line C%n is
in a high state wherein all lines ACCO-ACC3 are pulled up to the
higher voltage level of Vcc through pull-up resistors 4la-43a.
When memory 30a is selected, chip select signal T3n goes to a
low state, causing diodes 44 and 45 to conduct. COnduétion of
diodes 44 and 45 pull lines ACCO and ACC3 low causing those

lines to generate coded signal of 0110 onto bus 25 which is then

coupled to CPU 12 of Figure 1. 'Thus, the host unit 11 need only

know the coded interpretation of the coded signal generated from

memory unit 30a. The hardware providing the predetermined

encoding within memory unit 30a provides the self-identifying

feature foy each of the memory units which are coupled to CPU 12
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of -Figure 1. In this preferred enbodi nent, the encoding is utilized to
~informthe host unit 11 the desired nmenory accessi ng speed for accessing
£each of the nmenory units for data transfer. Further, because the chip

sel ect, signal selects this particular nmenory and not others, the ACCO ACC3
output fromthe unsel ected nenories are in a high state, thereby not
interfereing wwth the coded signal- g -t he sel ected nenory. Referring to

Figure 4, a pictorial representation of an integrated circuit sem conductor
menory mo®fl E198T%1l t hdnptBizRrefeFERti eFPedimeRSnntheansodisgog@neousl y

t t dul. i it ; b de rt | id | | h
Chat t hesSHHREFD T veoRRn it HeskufRge  Fr dien aRSLeedinamcry, Posessing. °°
bot £ om cosbe P ags R e e ahana] of e S, SRbRCed GBI RnataY. o1

al ter nat i varenbpdi evdusel théechifeselect Ny jHa108el8ct @MLs pArt Desliar
enbodi nent, CPU 50 is coupled to a connector 51, which operates as an

i nt er f aci mgmeEMnand pak ethery, (hhet AGCO-ARCH optpnt t £55 the anseléckpdont act

53 for plugging into connec£or 51. Address bus 54 and data bus 55 couple
CPU 50 to"t%g‘ﬁﬁgﬁ ATS LD BRIEY StRfPentherehyuingl trterienedaaonith teure 1,

al so- COUplc%?egpyiirgaVé[t £CPR0eSE Vel ?@“C ted 1ine 57 separates CPU 50 from

connect or to's at’ connector H_be | ocated a significant
di stance from fPEbPPingl@cCHNGEEL W, alpi¥edriQUS rEBERESntlYilch 82 gAN be

coupl ed, wherein these various nmenory units can be of different types of
nmory hadnnggdatédreircuit cassicoydapeer]smendryumbduXe Mp iofethel present
i déntifying encodi ng scheme of the present invention, the CPU 50 can
i dentify dR¥enyden ofs shawny LRiess helpenequslyonerstmicted mpgukirsd ng t he
type of rr?nrergga\f/yu&]riiftsS%’an éJ n?aodec%grgg'bafgeanidt S;‘.wll.uggable such that these
memory units can be readily interchanged with various
interconnecting means. The prefefred.module 46 has a frame 47,
top and bottom coverings 48 and connection 49.

Referring to Figure 5, an alternative embodiment of the
present invention is shown. 1In this embodiment, CPU 50 is
coupled to a connector 51, which oﬁerates as an interfacing
means to a memory unit 52. Memory unit 52 has a mating contact

U 53 for plugging into connector 51. Address bus 54 and data bus_
55 couple CPU 50 to connector 51. Bus 56, which is equivalent '
to bus 25 of Figure 1, also couples CPU 50 to connector 51. A
dotted line 57 separates CéU 50 from conhector 51 to show that
connector 51 can be located a significant distance from CPU S50.
To connector 51, various memory units 52 can be coupled, wherein_
these various memory units can be of different types of memory
having different accessing speeds. By utilizing the self-
identifying encoding scheme of the present invention, the CPU 50
can identify the type of memory being coupled to connector 51.

By knowing the type of memory unit 52, CPU 50 can change its .



- 11 - accessing speed to a particular interchangeable nmenory unit being
inserted into connector 51, so that a nuch nore efficient transfer of _
informati on can be achieved. It is also appreciated that althotigh the .-
present invention is utilized to provide coded signals to deternlne t h§, /.
acce55|ng speed of nenories, other information, such as nenory size, can be
encoded as well. Further, the i dentifying schene can be used with

peri pheral units as well and is_nE{_Jinited for use with menory units only.
Thus a self-identifying nenory schene for use in a nodul arized nenory is
descri besbcessing18peed ltdl WBpdrticular intéfclarbiablpl AERSE ALty St em
including a variety of plug conpatible nmenory devices coupled to a host
processdreinghdnaented iatoesonnectniedd, oso athaty @n mushorgrel@fifdeibyt sai d host

processor varies according,to the type of said given nenory device which is
coupl ed ¥5As4rY 15?&6&56? ign ¢ hl%@ﬁf‘g?‘ﬁ‘ﬁg portabl e menory card operat ed

W th said host R ‘f’é r%@'igt% %iEﬂo&% :pQQseRE Of fiine TBAS

coupled to said SCessor oring I wherel n-sai d host
processofs ¥%&343568 téqszd;via&oem s'I%i\Eis £OTdetiertlnbCtne Hccerdiflg

i nformation; encoding ‘nmeans -coupled- to said host
speed of memories, other information, such as memory size, can
be encoded as well. Further, the identifyin- icheme can be used
with peripheral units as well and is not limiaad for use with

memory‘ﬁnits only.

Thus a self-identifying memory scheme for use in a

modularized memory is descrxbed.



%rocessor, for inputting encoded information to said hast processor which
“dentifies a particul ar accessing speed of said menory card, wherein when
sSaid menory card is selected by sai.d host processor fo f
sai d, |J1f ormation, said encoding means generates a pr edl“ﬂ“‘”ﬂlﬁzlﬂﬁﬂ@i Im
S|gn§T to |dent|fy sai d accessing speed of said nenory c¢aré to sui ost

processor in order for said host processor to produce its menory accessing

speed to correspond. to said particular arct3si ng speed of said nmenory
card, and said nenory devices can be identified as to said accessing

speed. i ndependent|ly from address | ocation__ 2. The nenory card
defined in claim1, wherein said storageCLAdM8s is a sem conductor
integrated circuit menmory. - -13- 3. The nenory .card defined in

claim 2, whereinssaid menory d_i d | Z nd_i u t
host processor t%?ough a connect of §§§%t égéﬁégiﬁg ngFgﬁd&é§#¥§%¥€dgfor
portability. 4. variety|pf pluaammpprtdbéssmorgystmwm@wm to a

variety of heterpggpepidcial), Wherdih nPhEleksi hgabeaprdic%sgiven
through an interfacé connector and wherein an ac ESSI¥é%S peed

gi ven nenory devPeBOBY Qévécmmﬂy;ﬁ%ﬁ%sgePtv§F989%ﬁﬂﬁwYﬂ ?039ﬁ9r9§5$ of
sai d gi ven menoryodeshée Wpé:hdfs saig! egliv‘ronsameh@mcmﬁrce awhich is

ey deont 1 1Y N9 oRRLAA"kS dd YU, U S B SHaGhL £ Lng"PBEYaB L]
memory card operated with said host processor, said
L - memory card comprising: ' .
storage means coupled to said host processor
for storing information, wherein said host processor
accesses said storage means for transfer of said-
information; o '

-encoding means . coupled to said host
prcceésor, for inputting encoded information to said
host processor which identifies a particular accessing
speed of said memory card, wherein when said memory
card is selected by  said host processor for said

transfer of said information, said encoding means
generates a predetermined coded signal to identify said
accessing speed of said memory card to said host
processor in order for said'host processor to produce
_its memory accessing speed to correspond to said
‘particular accessing speed of said memory card, and
said memory devices can .be identified as to said
accessing speed independently from address location.

2. The memory card defined in claim 1, wherein
said storage means is a semiconductor integrated
circuit memory.



processor, said nenory card conprising: an integrated circuit nenory
coupled to said host processor for storing digital data wherein said host
processor accesses said integrated circuit nmenory for transfer of said
data; encodi ng neans coupled to said host proces encoded
i,nformation to said host processor which identi fﬂmmmm“mﬁ“l accesS| ng
speed of said integrated circuit nenory, said encbdihg thedinsscapabl e of
being located in any menory nodul e sl ot+ ®8d-sai d encodi ng means having a

fi xed predeterm ned coded signal stored therein and generating said coded
si gnal when said host processor selects said nepory card. 5.

menory card deftned in cFREnMEMOFHeGALA Jefined odnnGlaimns2i n%h%%%na

plurality of bséldlﬁeﬁor9a&|araalﬂ hidaulldrieed® aﬁmlpi@dcé@pfeéuwlyaml t age
t hrough a reslstOé on each said bit.line; and wth thhéﬂg preselected bi t
d

lines being coapPEIPFBCESARRLHPrONER. A |donnechan & $ card
is selected readily bemowed fostpprtabiltity.said sel ect I|ne causes sai d
preselected bit lines to change to a |low state to generate said coded
signal. 6. " I'n a data processing system having a host device and a
plurality of pbstable, if&RegRat@@tai rprpceasingy ayatems ingiudingsand

modul es bei ng y@ppbe§ I0F OREtefodenednd! menody ra’éﬂaes nbeupiea Yots 2

met hod of seIf-ldentlf ng_an accessi spee ach nenor
ost pr cegs hrougﬂg ag gnter ace conngctor and

wherein an accessing speed of a given memory device by

said host processor varies according to the type of o/

said given memory device which is coupled to said
processof, a self-identifying, portable and insertabie
integrated circuit memory card operated with said hoét
processor, said memory card comprising:

_ an integrated circuit memory coupled to said
host processor for storing digital data, wherein said
host processor accesses:séid integrated'circuit memory
for transfer of said data;

encoding means coupled to said host processor
inputting-an'encoded information to said host processor
which identifies a particular accessing speed of said
integrated circuit memory, said encoding means capable
of being located_in any memory module slot;'and said
encoding means having a fixed predetermined coded
signal stored therein and generating said coded signal
when said host processor selects said memory card.

S. The memory card defined in claim 4, wherein
said encoding means includes a .plurality of bit lines,
each said bit line is coupled to a supply voltage
through a resistor on each said bit 1line; and with
certain preselected bit lines'being coupled to a memory
select line, wherein when said memory card is selected

i
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m;;dul'e,' 'corrpri sing the steps of: pre-encoding each of said nenory nodul es
to generate a coded signal when said nenory nodule is selected; selecting
a®certain "nmenpry nmodule by inputting a nenory select signal from said—

host dev¥ice to said certain nenory nodul e; generating saj ' I
fromsaid certain selected nmenory nodul e, wherein said mﬂm@ﬂ’ﬂﬂlﬂ’
provides information to said host device as_to the accesst ng Sp d
certain selected nenory nodul e and wherei T 44 o i nformation from said

certain selected nmenory nodul e is not dependent on which of said nenory

interface slots %%" dsgfétglogtn%r;%réésg%%u,l esafdl gg teg Ilr}.'ne causes said

preselected bit 1lines to change to a low state to
generate said coded signal. .

6. In a data processing system having a host
device and a plurality of portable, integrated circuit
memory modules, each of said modules being located in
one of a plurality of memory interface slots, a method
_ of self-identifying an accessing speed of each memory
\— module, comprising the steps of: .
pre-encoding each of said memory modules to
generate a coded signal when said memory module is
selected; '
selecting a certain memory module by
imputting a memory select signal from said host device
to said certain memory module;
generating said coded signal from said
certain selected memory module, wherein said coded
signal provides information to said host device as to
the accessing speed of said certain selected memory
module and wherein said information from said certain
selected memory module is not dependent on which of
said memory interface slots said certain memory module
is locatedin. '




