STORAGE DEVI CE | NCLUDI NG'STORAGE SPACE | NDI CATION  FI ELD OF THE | NVENTI ON
Tthpresent di scl osure relates to a storage device including storage space
di“cation. More particularly, the present disclosure relates to a storage
device that includes a nonvolatile display that indicates rage
space D{@ﬂzaazge gth t he storage device. BACKGROUND Wﬁl’l ON
Many 2% ﬂo vi ces such as notebook conputers, pers
di gi tal QMHnts (PDAs), digital caneras, etc. enploy renovabl e’ storage
devi ces that can d to store various different types of data. For
i nst ance, NNN@@ tronic devices are configured to receive flash
menory card roviding greater flexibility for the user, such
renovabl e storag@“WHeV|ces have sonewhat |imted storage capacities.
Therefore, it is conmmon for a user to possess several different
i nt erchangeabl e, renovabl e storage devices for one or nore electronic
devi ces. Because of this fact, the user nmay have several different storage
devi ces stored outside of an electrical device, e.g., in mniature jewel
boxes. Over tine, the user can easily forget how nuch space renai ns on each
of his or her renovabl e storage devices. Unfortunately, since the storage
devices do not conprise any form of storage space indicator, the only way
to determ ne how nuch

STORAGE DEVICE INCLUDING STORAGE SPACE INDICATION

EIELD OF THE INVENTION
5 The present disclosure relates to a storage device including storage space
indication. More particularly, the present disclosure relates to a storage device that
includes a nonvolatile display that indicates how much storage space is available

within the storage device.

10 BACKGROUND OF THE INVENTION
Many current electronic devices such as notebook computers, personal digital
assistants (PDAs), digital cameras, efc. employ removable storage devices that can be
used to store various different types of data. For instance, many such electronic
devices are configured to receive flash memory cards.

15 Although providing greater flexibility for the user, such removable storage
devices have somewhat limited storage capacities. Therefore, it is common for a user
to possess several different interchangeable, removable storage devices for one or
more electronic devices. Because of this fact, the user may have several different

storage devices stored outside of an electrical device, e.g., in miniature jewel boxes.



space is available is to activate the electrical device with which the
\sforage device is used, insert the storage device into an appropriate sl ot,
and determ ne the anount of space froma gauge, for instance shown to the
user on a display of the electrical device. Al though capacity indicators
have been provided for other devices, e.g., battery life indicators of
batteries, no such indicators have been devel oped for storage devi ces
because such storage devices typically do not include their own interna
power supply. Fromthe foregoing, it can be appreciated that it would be
desirable to have a storage device that indicates the anount of storage
space that is available for storing data. 15 SUMVARY OF THE. | NVENTI ON The
present di scl osur ©veeliat,abe t@r aarsdasitya fpeget bow omich Ispaco memany emepehrehbis t he
storage device conprises a nenory nodule, a controller, and a storage space
i ndi cator t hathef edvRyble tbrigadictiats. oUnbitubdidy,avimmarhe etbragt dedgs dopete t hat

is available. In sone 20 arrangenents, the storage space indicator

conprises a nQfyalaidy Brfiob BloA¥e spie indicamethe Bily GlagIuidetemhiad howlnaicks to a
met hod for indicating the anount of storage space available froma storage

device. |In ong,art aNgepB R wo dchieutd Bk RREicAQRPIcE $a8 viieh thé eRmgotedatier m ni ng
t he anbunt of storage space that is available in at 2
5  used, insert the storage device into an appropriate slot, and determine the amount of
space from a gauge, for instance shown to the user on a display of the electrical
device.

Although capacity indicators have been provided for other devices, e.g.,
battery life indicators of batteries, no such indicators have been developed for storage

10  devices because such storage devices typically do not include their own internal power
supply.

From the foregoing, it can be appreciated that it would be desirable to have a
storage device that indicates the amount of storage space that is available for storing
data.

15
SUMMARY OF THE INVENTION

The present disclosure relates to a storage device. In one arrangement, the
storage device comprises a memory module, a controller, and a storage space indicator
that conveys an indication of the amount of storage space that is available. In some

20  arrangements, the storage space indicator comprises a nonvolatile display.

The present disclosure also relates to a method for indicating the amount of

storage space available from a storage device. In one arrangement, the method

comprises the steps of determining the amount of storage space that is available in at



| east one nenory nodul e, and updating a nonvol atile display of the storage
device so that it conveys the anount of avail able space. BRI EF DESCRI PTI ON
" OF THE DRAWNGS 5 The invention can be better understood with reference to
the follow ng drawi ngs. The conponents in the drawi ngs are not necessarily
to scal e, enphasis instead being placed upon clearly illustrating the
principles of the present invention. FIG 1 is a perspective view of an
exanpl e storage device that includes a storage space indicator. 10 FIG 2
is a schematic bl ock diagram of the storage device shown in FIG 1. FIG 3
is a flowdiagramillustrating an exanple of the manner with which the
storage device showmn in FIGS. 1 and 2 can be operated. DETAI LED DESCRI PTI ON
15 Di scl osed 1&gt @iefindnsora niole age ufdving @ nbinalatipr distilges tienstoragh &atceem as to
the amount of storage space that remains available. To facilitate
description aQhattitheniepy BRBhinéent@ENvageble s@abe.exanpl e device is discussed with
reference to the figures. Although this device is described in detail, it
will be appreciated that this device is provided for purposes of
illustration only and that various nodifications are feasible w thout
departing fromthe 20 in \ cwexeRrpl e devi ce has been
descri bed, an exanpl e of operatlon of the deV|ce wll be provided to

expl ain t '?Se ranne Fl'gé R0t Rard 138 e A6 Lh &Lst SRAMithEReE&To 1R M AR SheY age

space indication

The components in the drawings are not necessarily to scale, emphasis instead being

placed upon clearly illustrating the principles of the present invention.
FIG. 1 is a perspective view of an example storage device that includes a storage
space indicator.
10 FIG. 2 is a schematic block diagram of the storage device shown in FIG. 1.
FIG. 3 is a flow diagram illustrating an example of the manner with which the

storage device shown in FIGS. 1 and 2 can be operated.

DETAILED DESCRIPTION
15 Disclosed herein is a storage device that provides an indication as to the amount
of storage space that remains available. To facilitate description of the inventive device,
an example device is discussed with reference to the figures. Although this device is
described in detail, it will be appreciated that this device is provided for purposes of
illustration only and that various modifications are feasible without departing from the
20 inventive concept. After the example device has been described, an example of
operation of the device will be provided to explain the manner in which the device can

be used to provide storage space indication.



Referring now in nore detail to the drawings, in which |like nunerals
indicate corresponding parts throughout the several views, FIG 1
"illustrates a storage device 100 that can be used to store various data.
By way of exanple, the storage device 100 can be simlar in size and
configuration to a conventional flash nenory card. For instance, 5 the

st orage device 100 can have width, |length, and thickness di nensions of
approximately 1.75 in, 1.5 in, and 0.125 in, respectively. The storage
device 100 typically conprises a housing 102 that, for exanple, can
conprise a frane 104, and two opposed covers 106 and 108. Normally, the
frame 104 includes a connector 110 with which electrical comunication can
be established 10Rwefetringtroe igtnoradeait evthe dras@@s, inlwhichulghe rmumszals indigdtar t ype
of housing and a particular connector 110 are shown in FIG 1 for purposes
of i1l ustr at iceRespbddirigpattothhmghivat e sévert viead, FeG rlatlusretesna stangedored0&r e
feasible. Typically disposed within the housing 102 is a printed circuit

board (PCB) 1da@canttRaked s stBleBatisus Adh! By Gaybrshmplethe aoagedevitel @) darbor y
nodul es 114. Normally, the 15 nenory nodul es 114 are surface nounted to

the PCB 112 apgl£hPad itidohizfRBAAS heIntAas Al fashUfidindri @hrde F0R if¥RARY, y nodul e
isin electrical comunication with the other nenory nodul es on the board

to provide storage, . eguadansy cakFathe AlidiQefBRiOm BGKkedindshdiohy RECal Iy i's

extrenely sma In'size so that a plurality of such devices can be

provi ded mjt?kégﬁnﬁél p8s N1 302 anBY 1704, Rfpeet@npl e, the nmenory nodul es can

20 conpri se ry nodul es, atom c resol ution storage (ARS) devices,

or magnetic randem agees . TR yhMMMondRsSe ousREA0P et ABSe AR VRAM

can comprise a frame 104, and two opposed covers 106 and 108. Normally, the frame

104 includes a connector 110 with which electrical communication can be established

10 with the storage device 100. Although a particular type of housing and a particular

connector 110 are shown in FIG. 1 for purposes of illustration, it is to be noted that
alternative arrangements are feasible.

Typically disposed within the housing 102 is a printed circuit board (PCB) 112

that is electrically connected to one or more memory modules 114. Normally, the

15 memory modules 114 are surface mounted to the PCB 112 and electrically connected

thereto such that each memory module is in electrical communication with the other

memory modules on the board to provide storage redundancy. Each of the memory

modules 114 typically is extremely small in size so that a plurality of such devices can

be provided within the housing 102. By way of example, the memory modules can

20 comprise flash memory modules, atomic resolution storage (ARS) devices, or

magnetic random access memory (MRAM) devices. Example ARS and MRAM

devices are described in U.S. Patent Application Serial No. 09/802,345, filed March 9,

2001, which is hereby incorporated by reference into the present disclosure.



devices are described in U S. Patent Application Serial No. 09/802, 345,
filed March 9, 2001, which is hereby incorporated by reference into the
present disclosure. 4 In addition to the features identified above, the
storage device 100 further conprises a storage space indicator 116 that,
for instance, is formed within or is nounted to the housing 102. Although
shown in a particular |ocation on the housing 102, persons having ordinary
skill in the art will appreciate that the | ocation of the 5 indicator 116
coul d be changed (e.g., through redesign) if desired. Preferably, the
i ndi cator 116 conprises a nonvolatile display such that the anmount of
storage space that remains on the device 100 can be indicated even when no
power is suppliedli additien todeheifeurefsdensfiéddaive.f the dtorage Fde@ce 1100 tthether ndi cat or
116 can take the formof a graphical gauge that conveys how cl ose the
storage devi Gembfsck @ 6iaf@ speidicatder 1 16 thhd fr imbure, 1B foanedwithiacwnpl i shed
wth several bars 118 that are activated (e.g., darkened) in sequence.

Al t hOU_gh i Uﬁ&fn_ﬁf&ieg tﬂemohbﬁ{lmrmﬁfoug}pﬁfo&@ﬂﬁ alpanticilgr Bedlion ah\theskdaukihg i n t he
art wll appreciate that the indicator 116 can indicate the anmount of

avai | abl e st OpagersoaP@&Eng BrddfaReikiNgY the drOwill sppteRatethatdiie PcANobMNGe an
i ndi cation of the nunber of bytes that are free for storing new data. 15

FIG 2 schemgldical! e Jo'ugisﬂéef BlafiSed ._g‘%%ﬁi%ﬁgr?re%ﬁ%}i)ti?aéﬁ%@ fppdferblg, @i OF age

device 100. As indicated in this figure, the storage device 100 further

netudes Al ligaskorON8 cofiBAld Al dailoiaHo dfspyg shofPth&ahd ¥mGATRE s e dpace

sem conduct or devi ce I's electrica connected to the nory nodul es
114 through ttpaef\ rel?ncz:ll%nslojr‘xzthé c'i:elv%e 16% tanq}é i\rll\@IXaté)J even when no power is supplied to the

device. As is identified in FIG. I, the indicator 116 can take the form of a graphical
gauge that conveys how close the storage device is to being “empty” or “full.” This

10 can be accomplished with several bars 118 that are activated (e.g., darkened) in
sequence. Although illustrated in this manner, persons having ordinary skill in the art
will appreciate that the indicator 116 can indicate the amount of available storage
space in other ways, for instance, by providing an indication of the number of bytes
that are free for storing new data.

15 FIG. 2 schematically illustrates an example architecture for the storage device
100. As indicated in this figure, the storage device 100 further includes at least one
controller 200 that typically comprises a semiconductor device that is electrically
connected to the memory modules 114 through the PCB 112 (FIG. 1). By way of
example, the controller 200 can comprise an integrated circuit (IC) that includes

20  control electronics 202 and firmware 204 that together are used to interface with the
memory modules 114 and a host electrical device (e.g., notebook computer, PDA,

digital camera, etc.). Normally, the connector 110, memory modules 114, storage space



exanpl e, the controller 200 can conprise an integrated circuit (1C) that
~i'ncludes 20 control electronics 202 and firmvare 204 that together are used
to rnterface with the nmenory nodules 114 and a host el ectrical device
(e.g., notebook conputer, PDA, digital canera, etc.). Normally, the
connector 110, nenory nodul es 114, storage space 5 indicator 116, and
controller 200 are connected to a nenory bus 206 that is formed wthin the
PCB 112 (FIG 1). As identified above, the storage space indicator 116
preferably conprises a nonvolatile display such that the avail abl e storage
space can be indicated even when 5 power is not provided to the storage
devi ce 100. Several different nonvolatile displays are suitable for the
const ruct i on i@ficatdid 16t adagatrdjeaced aradooated tddenByy twasy206f thaxahpined t he
storage space indicator 116 can conprise a cholesteric liquid crystal
di spl ay (LCD)withirASe PSBHIDWIGI 1. t he display arts, cholesteric LCDs are
reflective LCDs that conprise pixels that are stable in tw states (i.e.,

that are bist ab! ens i@enﬂh_@dﬂ'ﬁﬁov_é,t &E%tdr&e%ﬁ&hinﬂieﬁ&dem prefrdbly soragrRey £f | ect ed
and a focal conic state in which indicated rays are transmtted and

absorbed by gniEhibot fbk P Ale Adildble §t$}§%e|-§§:ea&g/&rin§@ﬁ$é Skedviey the

LCD. In the planar stat'e, a pixel appears bright. In the focal conic

state, hO\@BV wet i@%otﬁ!}rm&edqg BRalovage qg\rl&' 10D es58%) c@ff&)ﬁit%%ﬁ%lﬁ@?{ﬂ%@

h
contrast to convey Information to a user. Although an electrical voltage is

required to sayg s%ﬁgblé)fo)xg ﬁlle o Eruaioﬁ %Plh§§{0%%é gpabecpdicgtéf lf 169 @YQ&? o?%;?atrrﬁlet, 0
edto

anot her, no power 1S nee mal ntal n-a current state”of "the pixels.

\'i;ﬁl(:f)red![ Egl Y, tl?ens(iaeraéehs%acaerlrr?&f&ttorqfl6 %n&)%rigesa &%}eg‘\tgn(! ﬁ'qu’icr'&yétﬂ%sﬁﬁgl ?IECI%)].'G (e.g.,
As is known in the display arts, cholesteric LCDs are reflective LCDs that comprise
pixels that are stable in two states (i.e., that are bistable): a planar state in which incident

10  rays are reflected and a focal conic state in which indicated rays are transmitted and
absorbed by a non-reflective coating of the LCD and/or scattered by the LCD. In the
planar state, a pixel appears bright. In the focal conic state, however, the pixel appears
dark, thereby providing adequate contrast to convey information to a user.

Although an electrical voltage is required to switch pixels of a cholesteric LCD

15 from one state to another, no power is needed to maintain a current state of the pixels.
Accordingly, once the amount of memory is noted in the indicator 116 (e.g., while the
storage device 100 is powered by a host electrical device) the indicator will display an
indication of the amount of storage space available indefinitely, even when not powered
by another device (e.g., after being removed from the host electrical device). Suitable

20  cholesteric LCDs may be obtainable using techniques developed by Kent Displays, Inc.
of Kent, Ohio.

In another arrangement, the storage space indicator 116 can comprise a zenithal

bistable display (ZBD). As is known in the display arts, ZBDs incorporate carefully



storage device 100 is powered by a host electrical device) the indicator
“wi Il display an indication of the amount of storage space avail able
indefmtely, even when not powered by another device (e.g., after being
removed fromthe host electrical device). Suitable 20 chol esteric LCDs nmay
be obt ai nabl e usi ng techni ques devel oped by Kent Displays, Inc. of Kent,
Chio. In another arrangenent, the storage space indicator 116 can conprise
a zenithal bistable display (ZBD). As is known in the display arts, ZBDs
incorporate carefully 6 designed grating surfaces that induce two
different orientations of liquid crystal nolecules: parallel and

perpendi cular to the surface. By adjusting the orientation (i.e.,

"pi nni ng") ofdetifted nErhagubieticest wat didiee tentdifdred| @iestaadnssof{ iqhtcratadl dar k)
can be induced to provide the contrast needed to convey information to the
user. Nor mal Inyoledule® @faRtli dAg pBrpSididuie & B s@faéBDBe aditing el ariatiadontigs 0oved
surface fabricated using photolithographic techniques. The state of any

gi ven pixel capnie)DMileGROctuRY, R RiiYdrdg sable 8RS g%m @dedarlglc@tbe intuckd el d
e

(i.e., applied voFtage) to the pixel. Once plac in a particular state,
hovever, the (phxeide Wie c'ontfa‘:s‘{'ifble&d't@ SR8} infirRhfoneY 8 Bé! Norhils ﬂfe?eﬁlh c field
i's rennved Suitable ZBDs may be obtai nabl e usi ng technlques oped by

ZBD Displ g éltntf;gse off zBB%o h@hé’e@%@mcrygroobéh ﬁﬁgéetfh&f&a&@ust kﬁ‘ahﬁﬂﬁﬁﬂy pied

nonvolatlle I spl ay fechn ogl es rious technol ogies curren bei ng

ggx§L?5§?|Lg o ﬁelgﬁgﬁgggﬁgé e P%ﬁgggFg%QN%gﬁgggﬁq§§8%$ ?%gﬁfndicator
116 electric field (i.e., applied voltage) to the pixel. Once placed in a particular state,
however, the pixel will remain in that state even after the electric field 1S removed.
Suitable ZBDs may be obtainable using techniques developed by ZBD Displays Ltd. of

10 Malvern, UK.
In addition to the above-noted nonvolatile display technologies, various
technologies currently being developed for so-called electronic books can also be used
for the construction of the storage space indicator 116. For example, the indicator 116
may be arranged as a rotating ball display such as those currently being developed by
15 Gyricon Media of Palo Alto, California. This technology incorporates a plurality of
microscopic beads (e.g., 100 um in diameter) suspended in oil and sandwiched between
two thin sheets of material such as a plastic. Each of the beads has a light (reflective)
hemispheré and an opposed dark (absorptive) hemisphere. When exposed to an
appropriate charge, the beads can be controlled to rotate such that the color seen by the
20  viewer changes from light to dark or vice versa. Because the balls and the oil substrate
have nearly matched specific gravities, the balls do not easily move once positioned by

an electric field. Accordingly, like the other technologies described above, information

can be accurately conveyed even after power is removed.



may- be arranged as a rotating ball display such as those currently being
~devel oped by 15 Gyricon Media of Palo Alto, California. This technol ogy
incorporates a plurality of mcroscopic beads (e.g., 100 gmin dianeter)
suspended in oil and sandw ched between two thin sheets of material such
as a plastic. Each of the beads has a light (reflective) hem sphere and an
opposed dark (absorptive) hem sphere. \Wen exposed to an appropriate
charge, the beads can be controlled to rotate such that the col or seen by
the 20 viewer changes fromlight to dark or vice versa. Because the balls
and the oil substrate have nearly matched specific gravities, the balls do
not easily nove once positioned by an electric field. Accordingly, like
t he ot her technol agbter pdesiislé ieblemlogh thaemay bé oiitatie fopconsaactiobef the staragt el y
conveyed even after power is renoved. 7 Another possible technol ogy that
may be suit abbgefifdic&aNBli6r ¥ Gbicalledodledbphosdtiorialg ealsoskaoa dsndimkatuichid6 i s
so-cal l ed el ectrophoretic ink, also known as e ink, which is currently

bei ng devel oRgdedly deingMevdise@bp A akatcRforka bl CAGRidgd/BASBLRLEaS. t Fhis Thi s

technol ogy uses nicroscopic, transparent spheres that, |ike the rotating
bal I's descri hggln@od) ¥§9mi<§(§s€ocp§@,‘rﬁqmp%ﬁdspgé?&s"‘ﬁﬁﬂliﬁe"‘@e S8k %a0f ddBbed i al . The
spheres contain posSitively harged (e.g., white) and negatively charged

(e.g., bl %Ck>339{§359§ Und/NEPF berl B BRShdct: i natfal. 11 BRUBScMabYoictlle Spher es

can be change he application of an appropriate voltage such at the

opneres o S Al o P L A b o
3 provides ans E(\ﬁ(ea(r:mfl)sewl(gl{in ttltéespﬁgrgsngz{n liaenchvawﬁ'ée%}])yt &g agﬁlggt%eofdﬁvgp%ﬁ)pgigg can
voltage such that the spheres can appear light or dark to the viewer. Again, bistable
operation is provided in that neither state requires power to be maintained.
10 FIG. 3 provides an example of the manner in which the storage device 100 can
be used to convey storage space information to a user. As identified in block 300, the
storage device 100 is connected to a host electrical device such that the storage device is
powered and available for writing and reading of data. As mentioned above, the nature
of this data typically depends upon the nature of the host electrical device. By way of
15 example, this data can comprise text and/or images. With reference to decision element
302, when data are written to or deleted from the storage device 100, i.e. one or more
memory modules 114 under the control of the controller 200, the controller updates the
storage space indicator 116, as indicated in block 304, so that the indicator conveys
accurate, up to date information about the amount of space that is available within the
20  storage device 100 for storing data. As is known in the art, the controller 200 is capable

of updating the indicator 116, i.e. controlling the state of the indicator, in this manner in

that the controller regularly determines how much storage space is available.



be used to convey storage space information to a user. As identified in

bl ock 300, the storage device 100 is connected to a host electrical device
~such that the storage device is powered and available for witing and
readi ng of data. As nentioned above, the nature of this data typically
depends upon the nature of the host electrical device. By way of 15
exanpl e, this data can conprise text and/or inmages. Wth reference to

deci sion el enent 302, when data are witten to or deleted fromthe storage
device 100, i.e. one or nore nenory nodul es 114 under the control of the
controller 200, the controller updates the storage space indicator 116, as
indicated in block 304, so that the indicator conveys accurate, up to date
i nformati on about Withaefarsatertiaclofo depisioeeleheatt 30% ifawandrabdtearaitd e wintteher 20
storage device 100 for storing data. As is known in the art, the controller
200 i s capabldeleteaftheipoagé 8/ideN@0icadbe diks@hinek 8 from the hooriecwicdlidagced, ke st ate
of the indicator, in this manner in that the controller regularly

det ermi nes hgyiéat@hn 16K 3L THIAGiScohSecBM ik BbranstihcdNcbhprigfrehentef thack to
decision elenent 302, if no nore data are to be witten or deleted, the

storage devi %rég@geﬁ&nlob%ﬂi SGRINIGGE 84 hbdt e tibe dbast @k@&%@dnﬁ@teddﬁw ce, as
indicated in block 306. This disconnection may, for instance, conprise

renoval ofs t Qg)lra LA gRId gf%y{s%@t | frnQ)me?-v&Bﬁig%%ﬂa@the%torﬁg@%pz{&@%{dlﬁﬂo?m rical

devi ce. Cnce necte the 5 storage space indicator is set. Stated in

ot her words, 'lg' n%ﬁ\golgt Eﬁlt% 8‘[@19&03@%&% th@ﬂét%gﬁ? dav;ﬂlagle's %W&h@t{ det€, it

continues to I cate t ast avali | e space I catl on set by

t he. control| thzoc(())ntreo fp 2(%&16(%619{%011391 %Drrrlc?f: E? ué]?‘”?g SUC% sgors V\ﬂ@e fijoor age

devi ce 100. |ca 1on w returning

to block BOO’ThEshu?dlgz}tlgn %91? be static until such time when, returning to block 300, the storage

device 100 is reconnected to (e.g., reinserted into) the host electrical device.

10 With the storage device 100 operating in the manner described above, users can
determine the amount of memory space that is available within the storage device even
when the storage device has been disconnected from a host electrical device or other
power source for days, weeks, or years.

While particular embodiments of the invention have been disclosed in detail in

15  the foregoing description and drawings for purposes of example, it will be understood
by those skilled in the art that variations and modifications thereof can be made without

departing from the scope of the invention as set forth in the following claims.



device 100 is reconnected to (e.g., reinserted into) the host electrical
~device. 10 Wth the storage device 100 operating in the nmanner descri bed
above, users can determ ne the anmount of nenory space that is avail able
within the storage device even when the storage device has been
di sconnected froma host electrical device or other power source for days,
weeks, or years. Wiile particular enbodi nents of the invention have been
disclosed in detail in 15 the foregoing description and draw ngs for
pur poses of exanple, it will be understood by those skilled in the art
that variations and nodifications thereof can be made wi thout departing
fromthe scope of the invention as set forth in the following clainms. 9
CLAIMS What is clalned is: 1 1. ArddeMMS e storage device (100),
conprising: 2 menory nodule (114); 3 a controller (200); and 4 a storage
space |nd|catorWT%f6?mFH§% conveys an indication of the anount of 5
storage space that is available. 1 2. The device of claim1l, wherein the
storage device conprises a nenory 2 card. 1 3. The device of claim1,
wherein the nory Pndule conp rlsesdav1ce %iﬁffcpra ry nodule, an atomc

. removable stora
resol uti on storage RSf‘ evi ce, dom
2 a memory module (114);
3 a controller (200); and
4 a storage space indicator (116) that conveys an indication of the amount of

S storage space that is available.

i 2. The device of claim 1, wherein the storage device comprises a memory
2 card

1

1 3. The device of claim 1, wherein the memory module comprises a flash

2 memory module, an atomic resolution storage (ARS) device, or a magnetic random

3 access memory (MRAM) device.

1 4. The device of claim 1, wherein the storage space indicator comprises a

2 nonvolatile display.

1 S. The device of claim 4, wherein the display is a cholesteric liquid

2 crystal display.

1 6. The device of claim 4, wherein the display is a zenithal bistable

2 display.

10



3 access nenory (MRAM device. 1 4. The device of claim1l1l, wherein the
~storage space indicator conprises a 2 nonvolatile display. 1 5. The device
of claim4, wherein the display is a cholesteric liquid 2 crystal display.
1 6. The device of claim4, wherein the display is a zenithal bistable 2
display. 10 1 7. The device of claim4, wherein the display is a rotating
ball display. 1 8. The device of claim4, wherein the display is an

el ectrophoretic ink 2 display. 1 9. A nethod for indicating the anmount of
storage space available froma 2 storage device, conprising: 3 determ ning
t he amount of storage space that is available in at |east one 4 nenory
nodul e (114); 5 updating a nonvolatile display (116) of the storage device
so that it cbnveys 7.6 t ke dempeoftclagh 4,axhaieinaly dspbpre eotatipg p@l disPlag  net hod of
claim9, wherein the step of updating a nonvolatile 2 display conprises
updating a cholesteric liquid crystal display, a zenithal bistable 3

di splay, a rPtatinggbaII di spl ay, or an electro&horeti? inhﬁdiﬁﬁlay. I 1

The device of claim 4, whercin the display 1s an electrophoretic

[\

display.

1 9. A method for indicating the amount of storage spacc available from a
2  storage device, comprising:

3 determining the amount of storage space that is available in at least one
4  memory module (114);

5 updating a nonvolatile display (116) of the storage device so that it conveys

6  the amount of available space.

1 10. The method of claim 9, wherein the step of updating a nonvolatile

2 display comprises updating a cholesteric liquid crystal display, a zenithal bistable

3 display, a rotating ball display, or an electrophorctic ink display.
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