Dat a Storage Devi ces RELATED PATENT DATA [0001] This application clains the
benefit of U S. Provisional Patent Application Serial No. 61/1 07, 969,

whi ch waswobibsd48xsvober 23, 2008, and which is incorpor &Cedshgosfoef’es ence
herein. TECHNI CAL FI ELD [0002] The present invention, in various

enbodi nents, relates to data storage devi ces. BACKGROUND OF THE | NVENTI ON
[0003] Situations often arise in which it nay be desirable to inexpensively

di stribute electronic data stored by a tangi ble object with the hope that
t he data@@é&lﬁgﬁ—bﬁﬁ%ﬁ‘ugi bl e object will be uploaded to a conputer,

whi ch may then present the data to a user. For exanple, when publishing an
advertisenent for an autonobile in a nagazine, it may be desirable to
distribute a CD containing a electronic brochure for the autonobile or a

vi deo fedkirAhgDtPaTRNTIMDBAI e. [ 0004] Unfortunately, known tangible
objects used to distribute electronic data have limtations. CDs, for

exanpl e, [8001EXpensihi€applidativn cidlthsshemanalit 6F 8@.|Roviciomee Patamal USB t hunb
drives are widely used to share data. However, these devices are expensive

and have ghdhuhitsh SRR 1807 ig80alunTIARSS kAl QERKEP 28 NamaINBREchds

enclose wth print nedia such as nagazi nes. BRI EF DESCRI PTI ON

DRA\A\V NGS"LQOQBgI]atgé S{/%{e?&ceenﬁ)&%i“{rent s of the invention are described bel ow
W t .

TECHNICAL FIELD
[0002] The present invention, in various embodiments, relates to data

storage devices.

BACKGROUND OF THE INVENTION

[0003] Situations often arise in which it may be desirable to inexpensively
distribute electronic data stored by a tangible object with the hope that the data
stored by the tangible object will be uploaded to a computer, which may then
present the data to a user. For example, when publishing an advertisement for an
automobile in a magazine, it may be desirable to distribute a CD containing a
electronic brochure for the automobile or a video featuring the automobile.

[0004] Unfortunately, known tangible objects used to distribute electronic
data have limitations. CDs, for example, are expensive, bulky, and somewhat
fragile. Conventional USB thumb drives are widely used to share data. However,
these devices are expensive and have a bulky, three dimensional shape that

makes them awkward to enclose with print media such as magazines.



reference to the foll ow ng acconpanyi ng draw ngs. [0006] Figure 1
illustrates a nethod of using a data storage device according to an

enbodi merw0 2p00A%439Fi gure 2 is an expl oded vi ew of a datraTAdisesagyel7devi ce
according to an enbodi nent. [0008] Figure 2A is an exploded view of a data
storage device according to an enbodiment. [0009] Figure 3 is a bottomview
of a data storage device according to an enbodi nent. [0010] Figure 3Ais a
bottom view of a data storage device according to an enbodi nent. [001 1]
Figure 3B is a bottomvi ew of a data storage device according to an

enbodi nment . 0012 Figure i_s an expl oded vi ew of another data storage
devi ce a&R I8 |QNHBE|T%E11DR/[\W¢N§]S Figure 5 is a bottom view of

anot her data storage devi ce according to an enbodi ment. [0014] Figure 6 is
a persped0D08] vi ew Rréfasrathembsdimnenje ofltha ineeatiamacs desaribearbelow with

enbodi ment. [ 0015] Figure 7 is another perspective view of a data storage

devi ce a¢éféﬁ'élrh¢lagtdme&OII@th(Hcﬁfeﬁtpan&Q@lcﬁhvdﬁi@lre 8is atop view of a data
storage device according to an

[0006] Figure 1 illustrates a method of using a data storage device according

to an embodiment.

[0007] Figure 2 is an exploded view of a data storage device according to an
embodiment.
[0008] Figure 2A is an exploded view of a data storage device according to

an embodiment.

[0009] Figure 3 is a bottom view of a data storage device according to an
embodiment.

[0010] Figure 3A is a bottom view of a data storage device according to an
embodiment.

[0011] Figure 3B is a bottom view of a data storage device according to an
embodiment.

[0012] Figure 4 is an exploded view of another data storage device according

to an embodiment.

[0013] Figure 5 is a bottom view of another data storage device according to
an embodiment.

[0014] Figure 6 is a perspective view of a data storage device according to

an embodiment.



enbodi ment. [0017] Figure 9 is a bottomview of a data storage device
according to an enbodinent. [0018] Figure 10 is a side view of a data
storage dwoi2ew/@80rdi ng to an enbodi ment. [0019] Fi gur @CTAA2008/061705e- up
view of a portion of a side view of a data storage device according to an
enbodi ment. [0020] Figure 10B is cl ose-up view of another portion of a side
view of a data storage device according to an enbodi nent. [0021] Figure 11
is a per ive view of_ one odi ment,. of .a data storage device in a
bar ¢ 011 OB ePhed o8l Bty e SRR LA R C D RRe Ry S 1A &
side view of a folded data storage device according to an enbodi nent.
[0023] Fidgeonming [q aBeMmResimgnt-end vi ew of a standard el ectronic

comuni cations receptacle and an end view of a standard el ectronic

communi cd0D86F pl udigwed i atppt vewrofentaidi sterage JdIBIcdardingls ans a
perspective view of one enbodi nent of a data storage device in another
parti al | ywnisddle@nst ate according to an enbodi nent. [0025] Fig. 14 is a top
vi ew of another enbodi mrent of a data storage device.[0026] Fig. 14Ais a
perspecti | ew Ofg; tder i f b hRna

parti al l prgﬂded stFalt Q%aéggoa} g?ﬁgrqt\g@\gtr?f%n%%%%ﬁder%?ékﬁgg%%&%@ﬁﬁ{%aps atop
vi ew of ae'ﬁ%&ﬁheﬁ?b()di ment of a data storage device.

[0018] Figure 10 is a side view of a data storage device according to an
embodiment.
[0019] Figure 10Ais close-up view of a portion of a side view of a data

storage device according to an embodiment.

[0020] Figure 10B is close-up view of another portion of a side view of a data
storage device according to an embodiment.

[0021] Figure 11 is a perspective view of one embodiment of a data storage

device in a partially folded state according to an embodiment.

[0022] Fig. 11Ais a side view of a folded data storage device according to an
embodiment.
[0023] Fig. 12 illustrates an end view of a standard electronic

communications receptacle and an end view of a standard electronic
communications plug according to an embodiment.

[0024] Fig. 13 is a perspective view of one embodiment of a data storage
device in another partially folded state according to an embodiment.

[0025] Fig. 14 is a top view of another embodiment of a data storage device.



[0028] Fig. 15A is a perspective view of another enbodi nent of a data
storage device in a partially folded state according to an enbodi nent.

[ 0029] Fiwo 208)/G4843a top vi ew of anot her enbodi nent of aPdaES28006EQE
device. [0030] Fig. 16A is a perspective view of another enbodi ment of a
data storage device in a partially folded state according to an enbodi nent.
DETAI LED DESCRI PTI ON OF THE PREFERRED EMBCDI MENTS [ 0031] Data storage

devi ces scri hed ein. I n ope enbodi ne a _data storage device

"ol udes TR02EFG°T o il B & Snerebedfie TRare! SotharSmb3uins S 3 ¥ices
storage circuitry configured to store data. The card may include a USB

el ect ri cstoragesievicedn a paritinly fajded piate acePrAig Vs ambodiaerlt |y pl anar. A
user may fold portions of the card so that the fol ded card has a desired

t hi cknesqd0027RE f ol degl Caisch fpyvibw dfrs@thercembodinentsBarcada ptaiage dewicech nmay
then read data fromthe storage circuitry or wite data to the storage

circui tryooRs] t he ag.disA IdIBpetspettive dlew ot @idtAseembbeintentdf aeyathe attached
to a carrier such as a business card or advertising piece. [0032] Referring

to Fig. ILiodg TR alP4rtinfy fdIdas 5 Slcorintlor dfembBdiméntound wi t hin
B3R B SreoPT

magazi ne 104° The carrier nmay be a sheet o nted paper, such as an
advertis A dat. r i er. . 102.
The dat a BPBvhoe aicl i o0 FBYel ol TRt no S L 43 Sikle LBV
printing jedto the carrier. For exanple, the carrier may be a print
avert 1 SdBR0T 7 or ° S alS b bpisnaRtE HEWERl Al SaPBY o AXGRE1 or age
device may be a brochure for the autonobile or a video featuring the

aut onobi Iséoragadevige ingepartiaivfolded atate sceqyeing to an embodiment.

DETAILED DESCRIPTION OF THE PREFERRED EMBODIMENTS

[0031] Data storage devices are described herein. In one embodiment, a
data storage device includes a card formed of laminated layers of paper. The card
houses storage circuitry configured to store data. The card may include a USB
electrical interface. Initially, the card may be substantially planar. A user may fold
portions of the card so that the folded card has a desired thickness. The folded
card may be inserted into a USB receptacle, which may then read data from the
storage circuitry or write data to the storage circuitry via the card’s USB electrical
interface. The card may be attached to a carrier such as a business card or
advertising piece.

[0032] Referring to Fig. 1, a magazine 104 is illustrated. A carrier 102 is
bound within magazine 104. The carrier may be a sheet of printed paper, such as
an advertisement. A data storage device 100 may be attached to carrier 102. The

data storage device may, in one embodiment, store data related to printing applied



device 100 may be substantially planar so as to fit between the pages of
magazi ne 104. [0033] Upon encountering carrier 102, a person reading

magazi ne WO20rmeoss4set ach dat a st orage device 100 from carcCiras240®617IHhe
reader may then fold data storage device 100 as illustrated in Fig. 1 so
that a first portionl 06 is folded with respect to a second portion 108 and
a third portion 110 is folded with respect to second portion 108. As a

result of the foldi firs ortion 106 be .in contact with third

borti on_ 1a0Saamer Fat gl e saitay R P ity EdReRTans i por t i on 108
such that first portion 106, second portion 108, and third portion 110 are
par al | el auiorageile ang dhe daia YAy ie ﬂ%tﬁts,toﬁa@ﬁd@&q DY e Qﬂf‘tﬂifﬂéofdat a

storage device 100 may be printed on data storage device 100 and/or on
carrier 10Qaufdoddle dma vides fealudied thesiutéroabila. heaprarsi®2 ard/ot tata Storsget

fol ded data storage device 100 into an el ectroni c conmuni cati ons receptacle
112 of a deeeut®r mbhibeatbsigetiligntaiarsoldgid ft raresh th@@?gé@ of Aiaaeheby

data storage device 100. In sone enbodi ments, conputer 1 may al so cause
data to 3%4§tor ed in data storage device 100 that was not present in data
storage device 100 when data storage device 100 was attached to carrier

102 11 GBBaSI>% TRl o) RRRAAN SaORTHE SRHENE O RSk Ry >
exanpl o, JeGh UF Brtio g8 0aise | B EPRLE4 Teh 12ar HedePdooT By 108 KU 100 may
store a product catalog, resune, portfolio, and/or sales literature.

storage device 100 as illustrated in Fig. 1 so that a first portion106 is folded with

respect to a second portion 108 and a third portion 110 is folded with respect to

second portion 108. As a result of the folding, first portion 106 may be in contact

with third portion 110 and third portion 110 may be in contact with second portion

108 such that first portion 106, second portion 108, and third portion 110 are parallel

to each other. In one embodiment, instructions for folding data storage device 100

may be printed on data storage device 100 and/or on carrier 102.

[0034] In this folded position, the person may then insert folded data storage

device 100 into an electronic communications receptacle 112 of a computer 114

and use computer 114 to access the data stored by data storage device 100. In

some embodiments, computer 114 may also cause data to be stored in data

storage device 100 that was not present in data storage device 100 when data

storage device 100 was attached to carrier 102. In one embodiment, electronic

communications receptacle 112 may be a USB receptacle, such as a USB Series A

receptacle.



Alternatively, carrier 102 may be a postcard and data storage device 100
may store digital pictures. Alternatively, carrier 102 may be an event
ti cket swwb2am/@s843@vi e or concert ticket and data stora@eTdseeescd nay
store video or audio such as a novie trailer or nusic. Alternatively,
carrier 102 may be a greeting card and data storage device 100 may store
pi ctures or audio. Alternatively, carrier 102 may be bound in a book and

data stor evice,100 ma aore co t ent r he book, such as an
add ) ondPOFRE ! er RS Redfieghe Al eamsr | G2 206l sloang chuise T wé
enbodi nents are al so possible, [0036] As was nentioned above, data storage
devi ce 1GOSER|E-bEOLEXHBRAEH CRBieE d0RirBay e Rusiness edideast datagiomgeevice
adhesive or one or nore perforations. In the case of a perforation, carrier

102 and d#&lamaystagea producecdia®gmegsunoe pdrdoliaraneidorf sades litesatogg.e sheet of
| am nat ed card stock and data storage device 100 may be delimted from

carrier WKrvatved)eadiernmyema 9rtfeoan§téakd aﬁédafé)%7égé|'bQV|f:§$menﬁa¥l gryeal | ow
data storage device 100 to be easily renmoved fromcarrier 102 w thout

damagi ngoq*% %&%@9%@%}%& mé:rofOZEPf%gFHeean elebtorkbast@ngs ad Mol 8oy

adhesi ve st orage device 100 may apart fromcarrier

W t hout e th t e e 100.

i m | ar | yOREPRTRCTA Bt il B Ty BFHREPR Qﬁﬁﬁﬁ?ﬁ%ﬁ@g&% 48 or age
device 100 may be carefull ted fromcarrier 102 r|n al ong the
per o at MGAME Niads! PoDBEIC. AUNBRGNE UATeE DYS Ty A AUoAB F40 AL 4fiPat od ac
bei ng | ocated al ong an edge of carrier 102 in Fig. 1, in other enbodinents,
dat a st orsigyagasiaviee 1M stoe Rictusehedaddibs tAliernalively, DayigietQ2 eayd ri er

102.
bound in a book and data storage device 100 may store content related to the book,

such as an additional chapter or a preview chapter of a sequel to the book. Other
embodiments are also possible.

[0036] As was mentioned above, data storage device 100 may be attached to
carrier 102 via a fastener such as an adhesive or one or more perforations. In the
case of a perforation, carrier 102 and data storage device 100 may both be formed
from a single sheet of laminated card stock and data storage device 100 may be
delimited from carrier 102 via one or more perforated lines.

[0037] The fastener may allow data storage device 100 to be easily removed
from carrier 102 without damaging data storage device 100. For example, if the
fastener is an adhesive, data storage device 100 may be peeled apart from carrier
102 without ripping, tearing, or otherwise damaging data storage device 100.
Similarly, if the fastener is one or more perforation lines, data storage device 100

may be carefully separated from carrier 102 by tearing along the perforation lines.



[0039] Referring to Fig. 2, an expl oded view of one enbodi nent 100a of data
storage device 100 is illustrated. In the illustrated enbodi nent, data
storage dw0i2e/83a i ncludes a first |ayer 204, a secon®CrapeenIdOB?25 and a
third | ayer 208. These three layers are |am nated together to forma card
200. The three layers may be nade froma paper containing material (e.g.,
paper, card stock, etc.), flexible plastic, or other material that can be

easily f The three ers need not all. hav h me thi ckness, but
Chey. oy INGFE ¢ ne” AboTEnIEERS E%rager eVgr B0 s dfisfitoitad BRE 19PREE A RIe
fromthe sanme material, but t hey be made fromthe sanme material. [0040]
I n one er%b%ﬂgfbﬁftcaff'ﬁ@@%iﬁ hige éd”’b@ ar QU‘@Oﬁﬁ?e%§v€a@tﬁ5§E3&ﬂ¢%}4'¢@1QQ@%’arre

t hi ckness as common card stock. For exanple, |am nated card 200 may have
subst ant itedl dtjachied ssmstarttilailylangwbe&soracatrimd@m busi ness card. [0041] First
layer 204 and third layer 208 may be nmade of a material that readily bonds

wi th ink [8039hat prRéfeiring tweSigb2, &Pekpleded vidvnerenéd apdiodlimént 1G0@RoPd&ausi ng
an ink-jet, laser, or offset printer. Printing nay be applied to first

| ayer 204;&4 tdé'v[dé %rllll?sq 1081 M fheANdéiPatedidno Fn%ﬁ¥d or§ 4 devigeond
Snd 50 d 45 i

| ayer 206, third layer are [am nated toget O a storage

device 1 I st or age
cireult rﬁ%%?r“ﬁwé%é LR %@%&%%#m@‘*?xé 3T %w?Fhe'@?%P?%”?ﬁ%S%t ori ng
and accesgsi data. For exa storage circuitry._20 i ncI ude
eadiw | SRR SaUAMABIE IRIPGTIG 0T ARASH A0Baalh TySamasrs ey be
Storagecircuitry 202 may include connection points that may be electrically
connect ednade KA apapeace)taiirg Mmaderial USE- Mane!, dsStoc, et g(ﬂ@xltée eastiei bed
in further detail bel ow.

or other material that can be easily folded. The three layers need not all have the

same thickness, but they may have the same thickness. The three layers need not
all be made from the same material, but they may be made from the same material.
[0040] In one embodiment, the laminated card 200 may have substantially
the same thickness as common card stock. For example, laminated card 200 may
have substantially the same thickness as a standard business card.

[0041] First layer 204 and third layer 208 may be made of a material that
readily bonds with ink so that printing may be applied to these layers, for example
using an ink-jet, laser, or offset printer. Printing may be applied to first layer 204
and third layer 208 before and/or after first layer 204, second layer 206, and third
layer 208 are laminated together.

[0042] Data storage device 100a also includes storage circuitry 202. In one
embodiment, storage circuitry 202 may be a semiconductor chip comprising circuitry
for storing and accessing data. For example, storage circuitry 202 may include

read/write memory such as flash memory and/or read-only memory. Storage



[0043] In one enbodi nent, storage circuitry 202 may be programmed with
desired data prior to being lamnated within card 200 (e.g., between first
| ayer 204wendiovdas43d | ayer 208). |f storage circuitry 20PCruskesd®s172s

read/ wite nmenory, the data stored by storage circuitry 202 nmay be changed
after storage circuitry 202 is lamnated within card 200. [0044] In one
enbodi nent, storage circuitry 202 may have a capacity substantially sinilar
to a capacity o conventi ona ive. For exa stor

N N AU I I L AT R A e R
tens of glgabytes [ 0045] In one_enbodi nent, a wi ndow 2 10 may be forned

within séts aceawh 208 =B glug. bvhlsmvaﬁgl%dwrhegnnéwtw@qm gelody. of

second | ayer 206 to forma void in second | ayer 206). Wndow 2 10 may have
t he sane [6048hr ger ldiomeresnioodiment,sttoraggecicuitou2@2 agie pograsimedt withge
circuitry 202 fits within wi ndow 2 10. Wen |aninating card 200, storage

circuitryesfiddmaya peoploassag WrhimafedviviiBioveazd P00 (bry. obstwesspditsnenes 26econd
| ayer 206 nay have substantl al | y the sane thickness as storage circuitry

202. 1n IH*P%Q! | rs ; IfLé‘?&% GeuRE SAPMRARICS r%g}v&rftédn?&ﬁow the Raty ndow 2

10 and Iam nat l'ayer 04, second | ayer | ayer 208

he 1 act SR PRED ditbinl 809 nt b Beni aflan Mt BO2% 0360, °

[0046] In other enpodi nents, second |ayer 206 nay be slightly thinner than
st or age é@mmt%wfngm%fe 400at card 200 is thicker in regions of card 200
where storagecircuitry 202 is present than in regions of card 200 where

st or age dpﬂg@] try d02npsmediment, storage circuitry 202 may have a capacity

substantially similar to a capacity of a conventional USB thumb drive. For example,
storage circuitry 202 may have a capacity of up to hundreds of megabytes or up to
tens of gigabytes.

[0045] In one embodiment, a window 210 may be formed within second layer
206 (e.g., by removing a portion of the material of second layer 206 to form a void in
second layer 206). Window 210 may have the same or larger dimensions as
storage circuitry 202 so that storage circuitry 202 fits within window 210. When
laminating card 200, storage circuitry 202 may be placed within window 210. In one
embodiment, second layer 206 may have substantially the same thickness as
storage circuitry 202. In this embodiment, upon placing storage circuitry 202 within
window 210 and laminating first layer 204, second layer 206, and third layer 208
together to form card 200, card 200 may have a uniform thickness despite the fact
that storage circuitry 202 has been laminated within card 200.

[0046] In other embodiments, second layer 206 may be slightly thinner than

storage circuitry 202 so that card 200 is thicker in regions of card 200 where storage



present. In yet other enbodi nents, wi ndow 2 10 m ght not be present in
second | ayer 206 and as a result, card 200 nay be thicker in regions of
card 200 wberw/@sgpage circuitry 202 is present than i npcegiseers/oef72eard 200
where storage circuitry 202 is not present. [0047] Simlarly, in other
enbodi ments, second | ayer 206 may be slightly thicker than storage
circuitry 202 so that card 200 is thinner in areas of card 200 where

storage circuit 202 is esent than jn areas 200 tor

ol routtr rsasy 405 pres Sulhen i tnaiels ol Sl BrmBorer Shtada el 202188y
be |l am nated to second | ayer 206 using adhesive, second |ayer 206 nmay be

| ani nat edreéeenthiln yet ather emﬁ@d@%@ W@éoé'ﬁiﬂhbﬂ@tr%éfeﬁeﬂbm $eGPNE02 may
be lamnated to first layer 204 and/or third | ayer 208 usi ng adhesi ve.

[ 0049] | hayere0éndnndiasrarresuly, card @0@ raayl Perthigkeinfregiong oficand 200 kvhette| ayer
208 (e.g., by renoving a portion of the material of second |ayer 208 to

forma veisrags ciea dageire2dthaimsylors dLcara20xRReR SoRrRye ¢irouithf
storage circuitry 202 and in particular may expose the connection points of

storage GigpGHInoE ¥reddpr descri bed above. [0050] In one enbodi ment, a wi dth of
card 200 Pr f phe second | argest di nensi on of card 200) may be

e a”“@é@héf‘?e?&ﬁaﬁnﬁ et SREbhMT SO b6 .5, e

formed when card 200 is
thicker than storage circuitry 202 so that card 200 is thinner in areas of card 200

where storage circuitry 202 is present than in areas of card 200 where storage
circuitry 202 is not present.

[0048] In one embodiment, first layer 204 may be laminated to second layer
206 using adhesive, second layer 206 may be laminated to third layer 208 using
adhesive and storage circuitry 202 may be laminated to first layer 204 and/or third
layer 208 using adhesive.

[0049] In one embodiment, a window 212 may be formed within third layer
208 (e.g., by removing a portion of the material of second layer 208 to form a void in
second layer 208). Window 212 may expose a portion of storage circuitry 202 and
in particular may expose the connection points of storage circuitry 202 described
above.

[0050] In one embodiment, a width of card 200 (i.e., the second largest
dimension of card 200) may be substantially the same as a of a standard electronic
communications plug (e.g., a USB Series A plug).

[0051] In one embodiment, carrier 102 may be formed when card 200 is

formed. For example, a first layer sheet, second layer sheet, and third layer sheet



formed. For exanple, a first |layer sheet, second | ayer sheet, and third
| ayer sheetmay be | am nated together to forma card sheet. Carrier 102 may
be cut frem2ptve4empd sheet and data storage device 100 may/usecodabintt ed
fromcarrier 102 by perforating the card sheet. In some configurations, a
plurality of carriers and data storage devices may be fornmed froma single
card sheet. [0052] For exanple, twelve business cards (carriers) attached

0 e oS PR S BN A R ORI e B

circuitry within three | ayer sheets to forma card sheet, cutting the card
sheet t o Ca&d pheet Akoaia Paaosdayicat P mayde delimied fem earrigail P2 byand
perforating the twelve business cards to delimt the data storage devices

f r om t he pevforaiersthearald sheeholnt sahee aohiiguratioes, daplaraity obgarrides/acaé slafa om t he
busi ness cards. [0053] Various nethods may be used to form data storage

devi ce 1%%a9é@e®lt§és&ﬁ§@dbﬁ6ﬂhe@frﬁm Agthg@yaionstasie formng first layer
204, second layer 206, and third | ayer 208, cutting the three |ayers so

that th | ' i j , [ i
a erP,?ﬁfn ay ¢lop fgé S &WehRAbHiRBRSEA1a8 (c?ﬁggéj'dg%gﬁteg? EWQIOleaééO aygr

206 to for dow 2 10, renoving a portion of [a orm w ndow
L2, Pl OB A B i 20hcheL le LPhpd R5 R AN O Laver
e oA Ak P S AL s ot LS TP e "
| am nating storage circuitry 202 to first |layer 204, |am nating storage
ci r cui t r ghgets todotmia errdghect, Todgingine cardshagt wedelingititwirlve buainessr age
circuitry 202. These net hod steps nay be

card/data storage device pairs, and perforating the twelve business cards to delimit

the data storage devices from the business cards without detaching the data

storage devices from the business cards.

[0053] Various methods may be used to form data storage device 100a. In

one embodiment a method may include forming first layer 204, second layer 206,

and third layer 208, cutting the three layers so that the three layers have desired

dimensions, removing a portion of layer 206 to form window 210, removing a portion

of layer 208 to form window 212, placing storage circuitry 202 between first layer

204 and third layer 208, locating storage circuitry 202 within window 210, aligning

window 212 to expose a portion of storage circuitry 202, laminating first layer 204 to

second layer 206, laminating second layer 206 to third layer 208, laminating storage

circuitry 202 to first layer 204, laminating storage circuitry 202 to third layer 208, and

storing desired data in storage circuitry 202. These method steps may be

performed in various orders and need not be performed in the order specified

above.
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performed in various orders and need not be perfornmed in the order
speci fi ed above. [ 0054] Although the enbodi nent of card 200 descri bed above
i s descriwedons4Bes9i ng three | ayers, other enbodi nents ace/yse@miobi7es i n

whi ch fewer than three layers or nore than three layers are used to form
card 200. For exanple, in one enbodinent, first |layer 204 and second | ayer
206 may be used but third |layer 208 may be omtted. [0055] Referring to

Fig. 2A pl od Vi e f anot her odi t 10 f data storage, device
T00 i o IPSFT By ea MnpuBHet et EeatohriH P obarscraad 20605 fe BeSRce oo
includes first layer 204, second |ayer 206, third |ayer 208, storage

ci rcui t r psAmvinGittieqilawessy atheoembopineris are possigle navhiek fawenthen thigg 2.
However, instead of using window 2 12 to access connection points of

st or age dayargior nyoreGRanshreedaykys @ré biedd ab daren cardr 20(Gt Fonexampliegin @ne a
plurality of holes 226, 224, 222, and 220 may be fornmed in third | ayer 208.

Hol es 22GmizadimedE dirstange 22 any sbeom®Riyer 206 dnay bbiudet ibut thifchlpger 208 so as
to be directly bel ow connection points of storage circuitry 202 so that

when the iy ggoln:m,{g?_s and storage circuitry 202 are |am nated together, the
connection points of storage circuitry 202 are exposed through hol es 226,

228, 222 p835h 320, QSR B ol o PSP g

S AT R R et AT

visible tdrérv%égroé'f“ ir?cﬂl?c\zll\(/asz firls?iaygtr %BiggeggnrdclgiyérrgOGZ,q[ﬁircii ?;)Jel#%%s& storage
circuitry 202, and window 210 as in data storage device 100a of Fig. 2. However,
instead of using window 212 to access connection points of storage circuitry 202 as
was described above in relation to Fig. 2, a plurality of holes 226, 224, 222, and 220
may be formed in third layer 208. Holes 226, 224, 222, and 220 may be positioned
within third layer 208 so as to be directly below connection points of storage circuitry
202 so that when the three layers and storage circuitry 202 are laminated together,
the connection points of storage circuitry 202 are exposed through holes 226, 224,
222, and 220.
[0056] Referring to Fig. 3, a bottom view of the embodiment of data storage
device 100a depicted in Fig. 2 is illustrated. Storage circuitry 202 is shown in
phantom since storage circuitry 202 is behind third layer 208. However, a portion of
storage circuitry 202 is visible through window 212. Storage circuitry 202 includes

connection points 310, 312, 314, and 316. These connection points, in one

embodiment, may be conductive pads formed on storage circuitry 202.
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connection points 3 10, 3 12, 3 14, and 3 16. These connection points, in
one enbodi nent, nmay be conductive pads fornmed on storage circuitry

202. [ 0O05AvOAbtOMmasph storage circuitry 202 is shown as o®CHfBERIVY/ 061725
relatively small area, in some enbodi ments, storage circuitry 202 nmay be
| arger than illustrated in Fig. 3 and may extend toward the right side of
Fig. 3. [0058] An electrical interface 301 may be formed on card 200.

El ectric Lbierface,301 i_nclud nore el ectricall onductive
regi ons. 895 angditionoh SRraeP et A BLaHi e ap U e R R
regions 302 depicted in Fig. 3 are arranged to have |lengths, w dths, and
posi t i onRreddn sofieaRodineentsi %thaQ%@'éQUﬂt’ék‘:g()%ma)bbe larger inagr iustesteddn i es A
pl ug. [0059] Conductors 304 electrically connect conductive regions 302

wi t h conrfégt3 and praynexteBd 10Owar the, right sitle afrfdig3316 as illustrated in Fig. 3.
I n one enbodi nent, conductive regions 302 and conductors 304 nay conpri se

conduct i @058k pri mredleotrical ingsrthcz080 LRidydbe foPmeek@Darg, 2601 ERktrical or
of fset printer |oaded with conductive ink. In some enbodi nents, portl ons of

conduct | \ikefBgh 303 mRPIRNM e BPATL I AO BB fébﬁfﬁéog(g?g

portion o storage citcuitry 202 expose ow 2 12 rr|ng

Egpr :(:?ed%rfﬁ ‘%Slﬁ% %E?éhiﬂWPﬁsug%ﬁmﬁ?g %ﬁ\?’l’C@%%ﬁﬂ%ﬁzwﬁg’gﬁﬁ%ﬁbcﬁgl 8Lmad
oY naeci e sgmncedio Peve lorghs suielS. afid nootioraihat S 4 LaPREIRL GIcAS

storage device 100f. In sone enbodl ments, a conductive materi al (e. g.,
conduct i 39 1iofig stanglasUSB Series A plug.

[0059] Conductors 304 electrically connect conductive regions 302 with
connection points 310, 312, 314, and 316 as illustrated in Fig. 3. In one
embodiment, conductive regions 302 and conductors 304 may comprise conductive
ink printed onto card 200 using, for example, an ink-jet or offset printer loaded with
conductive ink. In some embodiments, portions of conductive regions 302 and/or
conductors 304 may be printed onto the portion of storage circuitry 202 exposed by
window 212.

[0060] Referring to Fig. 3A, a bottom view of the embodiment of data storage
device 100f depicted in Fig. 2A is illustrated. In this embodiment, vias may be
formed by aligning holes 226, 224, 222, and 220 of layer 208 respectively with
connection points 310, 312, 314, and 316 prior to laminating data storage device
100f. In some embodiments, a conductive material (e.g., conductive ink) may be
printed or deposited surrounding holes 226, 224, 222, and 220 and/or within holes

226, 224, 222, and 220 after data storage device 100f has been laminated to
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printed or deposited surroundi ng holes 226, 224, 222, and 220 and/or w thin
hol es 226, 224, 222, and 220 after data storage device 100f has been

| am nat eawoaprooss4se r obust el ectrical connecti ons bet weeoTaspeawostes 304
and connection points 3 10, 3 12, 314, and 3 16. [0061] Referring to Fig.
3B, a bottom view of another enbodi nent of data storage device 100 is
depicted in which storage circuitry 202 is shifted as conpared with Fig. 3A

and conductar,s 360 el ectrically connect vias escrihed above in relation
P Rt S e RS o e R
connection points 3 10, 3 12, 3 14, and 3 16. Conductors 360 may conprise
conduct i ROINtERB10r BhRedlbransl 36-upper surface of |ayer 208 (the surface
opposite that on which electrical interface 301 is |ocated) and nmay not be
vi si bl e i[A061]. 3B.Réfarring to Fghdij arbnttomstiewaranctheriembgdia@pt o datat
exposed by hol es 226, 224, 222, and 220. [0062] Referring to Fig. 4, an

expl oded syorage @fevieot (BIs diictdd il whickOdbraje cleduatry LOL agshifted iasecohibared
illustrated. In the illustrated enbodi nent, data storage device 100b

i ncl udes dﬁth‘( FingA' a%beéc]grﬂﬁ%t@rg%@ aég@egw g&erﬁhcggflas (EB@érgéésdé‘?b Wi s are

| am nat ed t og er toforma card 4 ayers I bed above in
rel ation FI Ny e n e I > made froma
paper corﬁ%%}t'ﬁb ﬁ% F@atgﬁ)ﬁﬁm%@y”gﬁo'égéﬁgr ,gzi’a?‘%)é]’g"}ngiﬁ reet%g)%fwy Q‘Eﬁhm e
plastic, or other materjal_that can egsily folded. The two | ayers of
Par . 400 ROBRCHR PHBISS Howt 2 Bl 4sane 31 B daanelistoT B0 CREPTREYE ¢ he same
thi ckness. The two |ayers of card 400 need not be made fromthe sane

mat er i al copductiveeipkrpsiyitetontgorn tppen suttacssefdayer 208 (the surface opposite that

on which electrical interface 301 is located) and may not be visible in Fig. 3B. In
this embodiment, storage circuitry 202 is not exposed by holes 226, 224, 222, and
220.

[0062] Referring to Fig. 4, an exploded view of another embodiment 100b of
data storage device 100 is illustrated. In the illustrated embodiment, data storage
device 100b includes a first layer 402 and a second layer 404. These two layers
are laminated together to form a card 400. Like the layers described above in
relation to Fig. 2, first layer 402 and second layer 404 may be made from a paper
containing material (e.g., paper, card stock, etc.), flexible plastic, or other material
that can be easily folded. The two layers of card 400 need not both have the same
thickness, but they may have the same thickness. The two layers of card 400 need
not be made from the same material, but they may be made from the same

material.
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material . [ 0063] In one enbodi nent, the | am nated card 400 may have
substantially the sane thickness as commopn card stock. For exanpl e,

| am nat eawoant/i4839may have substantially the sane thi cleoeds2e9/06173% andar d
busi ness card. [0064] First |layer 402 and second | ayer 404 nmay be made of a
material that readily bonds with ink so that printing may be applied to
these layers, for exanple using an ink-jet, |aser, or offset printer.

Printing e applied to fi.rst | r 40 nd nd |l.ayer 404 hefore
ond or " orBBF3F T oF T P Srlessitiint oBY e Pareb A At SR sttt her
[ 0065] Data storage device 100b al so includes stor a?e circui tErsﬁl 202. In
t hi s enbdd® same thicknesage conaan cald siogkmi@r exempit: laminated cawsk40@may 14
conprising electronics printed directly onto a bottom surface 4 10 of first
| ayer 40havsisufpstdntiatly iteasayeftbicknésmas aistdndaydribusmeassaasd.st or s,
capacitors, conductors, etc. First portion 414 is shown in phantom since
first porfodea] 414 st RyepuDDtRd sHtobatihysn 404 fnagdeimibe oMl mhAtdrial thelt
visible in Fig. 4. In sone enbodi nents, storage circuitry 202 may al so
i ncl ude ' BEhS| : O [ ' Iy Ont o
ﬁ‘eé&f}PcSOS%chO\é/Fth Hk éc?&a&%ﬁljghéh% 5 %Fbﬁéﬁ‘tcﬁﬁleleé @P&Q, ot (e&‘?:tnipﬁ_ o

top surface econd | aye 47usi'ng electrically functiona

sone enbodi . e ci i . i ncl ud L oftd ons
orint od SRER TRy of bfiSdhdrnier Bl hlbis SraEs DBt Bt ot o
together via aligned connection points and/or electrjcally conductive vias
formed | ANOHS O daLer o4 e AT go0l OF AL Op Fishlaer BDE A ACOsbdRUD A HERE of
storage circuitry 202 may provide sonme or all of the functionality of

st orage damingated yogrdizerdescri bed herein, such as

Q

[0065] Data storage device 100b also includes storage circuitry 202. In this
embodiment , storage circuitry 202 may include a first portion 414 comprising
electronics printed directly onto a bottom surface 410 of first layer 402 using
electrically functional ink forming transistors, capacitors, conductors, etc. First
portion 414 is shown in phantom since first portion 414 may be printed on bottom
surface 410, which is not visible in Fig. 4. In some embodiments, storage circuitry
202 may also include a second portion 406 comprising electronics printed directly
onto a top surface 408 of second layer 404 using electrically functional ink. In some
embodiments, storage circuitry 202 may include additional portions printed on
additional layers. The portions may be electrically connected together via aligned
connection points and/or electrically conductive vias formed in the layers of card
400. The printed electronics embodiment of storage circuitry 202 may provide
some or all of the functionality of storage circuitry 202 described herein, such as

read/write capability.

14



read/wite capability.[0066] First portion 4 14 may conprise connection
points that are exposed via a window 4 12 formed in second |ayer 404 (e.g.,
by renoviwg 2ai0pas43von of the nmaterial of second | ayer 4@¢Tius26090m7asvoid in
second | ayer 404). [0067] In one enbodinment, first |ayer 402 may be

| am nated to second | ayer 404 using adhesive. Although the enbodi nent of
card 400 descri bed above is described as having two | ayers, other

enbodi e e possible.in jch fewer.than t | ayers.or. nore than two
Cayer s alBOBBEG Fo Trist ppeion bty GRRsa Eiriston SbRLE LS barbedivis
form data storage device 100b. In one enbodi nrent a nethod may i ncl ude
forning faWwihdonwed 12 foroeddnsesend yar Pdr(e4naby ermeving a pertionef thgers so
that the two | ayers have desired dinmensions, renoving a portion of |ayer
404 to f onateviahalosecontiaygrr4Q4 iorigrria waid posecand layen404).f i rst | ayer 402,
printing second portion 406 on second | ayer 404, aligning first |ayer 402

with secqodevpyer 4@4neeribédinRinedirst lagér 40NARGbORSniIAARITBARCOAHGRIT i TSt
portion 4 14 and second portion 406, lamnating first |layer 402 to second

| ayer 4040485h 5 hahé40e ARRhbACh i BribBaRh&ias afl ueYidekiBld andiiere. et hod

steps may be pe ornede]n vartous orders and need not be perf in the
A T L e T S T R
o oA b BB Gy R B8 i BB ) S o
4 14 is visible through window 4 12. First portion

[0068] Various methods may be used to form data storage device 100b. In

one embodiment a method may include forming first layer 402 and second layer

404, cutting the two layers so that the two layers have desired dimensions,

removing a portion of layer 404 to form window 412, printing first portion 414 on first

layer 402, printing second portion 406 on second layer 404, aligning first layer 402

with second layer 404 so that electrical connections are made between first portion

414 and second portion 406, laminating first layer 402 to second layer 404, and

storing desired data in storage circuitry 202. These method steps may be

performed in various orders and need not be performed in the order specified

above.

[0069] Referring to Fig. 5, a bottom view of the embodiment of data storage

device 100b depicted in Fig. 4 is illustrated. First portion 414 of storage circuitry

202 is shown in phantom since first portion 414 is behind second layer 404.

However, a portion of first portion 414 is visible through window 412. First portion

414 includes connection points 510, 512, 514, and 516. These connection points,

in one embodiment, may be conductive pads formed as part of first portion 414.
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4 14 includes connection points 5 10, 5 12, 5 14, and 5 16. These
connection points, in one enbodi nent, may be conductive pads forned as part
of first woroiooms#914. El ectrical interface 301 (descri bedTalsens/ 051725 el ati on
to Fig. 3) may be forned on card 400. [0070] The enbodi nents of data
storage devices disclosed herein may use any of the various enbodi nents of
storage circuitry 202 and the various enbodi nents of electrical connections

et heen 55685 Bl ARRca LB GoE AR Y R Bl

perspective view of a top surface 6 12 of data storage device 100a is

i |lustratcééd 408t e that data storage device 100a is substantially planar and
conprises a first end 608, a second end 6 10, an upper surface 6 12, and a
| ower sur[08¢@] 614 (Tietembediniants of Batp stéjagelee \dacas disalgseddnereie Ma@Peusal so

i nclude two guides 604 and 606. Cuide 604 may indicate a |ocation where a

first folaghyaff tﬁ@pari(sms)éﬁmmdﬁyme)fb&ﬂagm%cbmyrmteamdwegv&rﬁm&% may
indicate a | ocation where a second fold of data storage device 100a may be

made. w%?@tlcg)dﬂnteﬂg’ogpel L8 b cBBAs B@@}{é’é@st@?ﬁ%{;i%i 2?2%&%@%0@ 9. 7,

a guide may be e died in one or nore many eren ornms. For exanple

e U dooein R IL TSy ERRORN 8 JRIISIEUY, @ crosse, of o
b R I o
a perforation, when data storage device 100a is folded, the perforation my
force thétoraga deyidee! Gl igiilpatraied.obiote that @iaga stosageidewce 100a is

substantially planar and comprises a first end 608, a second end 610, an upper

surface 612, and a lower surface 614 (not visible in Fig. 6). Data storage device

100a also include two guides 604 and 606. Guide 604 may indicate a location

where a first fold of data storage device 100a may be made and guide 606 may

indicate a location where a second fold of data storage device 100a may be made.

[0072] Although guides 604 and 606 are depicted as grooves in Fig. 7, a

guide may be embodied in one or more of many different forms. For example the

guide may be a printed line, a groove, a perforation, a crease, or some other device

that indicates where a fold is to be made. In addition to indicating where the fold is

to be made, the guide may help facilitate the fold and/or ensure that the fold is

straight. For example, if the guide is a perforation, when data storage device 100a

is folded, the perforation may force the fold to be straight across the width of data

storage device 100a at a desired location.

[0073] In one embodiment, a guide may be placed along a second longest

dimension of data storage device 100 (e.g., along a width of data storage device
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storage device 100a at a desired location. [0073] In one enbodinent, a
gui de may be pl aced al ong a second | ongest dinension of data storage device
100 (e.g.woabomgss9w dt h of data storage devicel00a) asPCriusgtmwasteds by

gui des 604 and 606 in Figs. 6 and 7. Alternatively or additionally, a guide
may be placed along a | ongest di nension of data storage device 100 (e.g.,
along a length of data storage device 100e) as illustrated by guides 1602

and 1604 i ig.,16. 74] . Referrin .FLa. Z, a perspective view of a
ot t om sciiPat aduueSrasd Bl cliBR LA abP ub Hisof ard 7 AIBRENER ac"depi ot ed
in Fig 7, g[ui des 604 and 606 extend across a width of data storage device
100a. [ o@msitionailerd pHigletrparpg. placechalppg a/oagesidimengion ofrdaja stfadee 100a is
illustrated. Referring to Fig. 9, a bottomview of data storage device 100a
i s ill ustdextoed O0RE. @, alang a erigitly of data stoxagdedanieavi 00e)das Hustrateddy devi ce

100a is illustrated. Referring to Fig. 10A, a close-up side view
i |1 ustratguides0166teand4 604 ifl&ig 15t or age device 100a is illustrated.
Referring to Fig. 10B, a close-up side viewillustrating guide 606 of data

storage C{\?W?Ef 108$é§érrin‘g‘ tlefigaf,eéj gell[s%%ﬁ\}e RIS 4 BEtOM ﬂrfézc}ggﬁhge data

per spective vl ew ata~storage device 100a in a partia state is

al ong. guiRaG00 il R il PAGIbod 0B 72 Epies e Bl BRER P2

third portion 1104 of, card 200 has, been fol ded al ong gui de 604 towards
second p@ct9SHA MM@b of fiada siorage B@Y'P?dﬁ’oéxtends fromend 6 10 to gui de 606,

the second gorti on extends from guide 606 to guide 604, and the third
portion [0073] Referring to Fig. 8, a top view of data storage device 100a is

illustrated. Referring to Fig. 9, a bottom view of data storage device 100a is
illustrated. Referring to Fig. 10, a side view of data storage device 100a is
illustrated. Referring to Fig. 10A, a close-up side view illustrating guide 604 of data
storage device 100a is illustrated. Referring to Fig. 10B, a close-up side view
illustrating guide 606 of data storage device 100a is illustrated.

[0076] Referring to Fig. 11, a perspective view of data storage device 100a in
a partially folded state is illustrated. In Fig. 11, a first portion 1100 of card 200 has
been folded along guide 606 towards a second portion 1102 of card 200.
Furthermore, a third portion 1104 of card 200 has been folded along guide 604
towards second portion 1102. The first portion extends from end 610 to guide 606,
the second portion extends from guide 606 to guide 604, and the third portion
extends from guide 604 to end 608. The two folds described above may be
continued beyond the state illustrated in Fig. 11 to a fully folded state in which third
portion 1104 physically contacts second portion 1102 and first portion 1100. As a

result, first portion 1100, second portion 1102, and third portion 1104 may be
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extends from guide 604 to end 608. The two fol ds descri bed above may be
conti nued beyond the state illustrated in Fig. 11 to a fully folded state

i n whi ch wbi2ot/@@e®i on 1104 physically contacts second pomttiseerwIndn2s and
first portion 1100. As a result, first portion 1100, second portion 1102,
and third portion 1104 nmay beparallel to one another; surface 614 of third
portion 1104 nay be in physical contact with surface 6 14 of second portion
1102; and s ce 6 12 of third n 1104 e in physjcal con t

W th sur Pacdies i ng anprfar; Sads SR o B feston Y adresy pRAY BV SOHAR
side view of data storage device 100a in a fully folded state is

i |1 ustratvétn sygace @ Hhef srpancdrrition 30 0212100 sueia@e ©18#f Hied pentign|1di04trpapne

anot her. Small gaps between portions 1100, 1102, and 1104 are illustrated
in Fig. DYeAnfphysicaheontact with seﬁaceﬁ,Mtdhéirsgaqmtiwri yhd0.not be present. As a
result, portion 1100 will be in direct physical contact with portion 1104

and portl[oo711102 WiRdfelrng to FIgr €TA, #biiei i@l of elatastoragd Hevioe tioon idd04. 1n
the fully folded state, the conbination of portions 1100, 1102, and 1104

mey have iy iRt Petaldistiingited 1 Mo | o aTa g, éﬁgqgﬁﬁ%?eb%%lemy be

bet ween a mm and about 2 078] 1n one’e i nent, one or

ol ded staene abter, AT 0abe P'éﬁ&%'?a§ﬁ'gﬁs%@@§‘*’ﬁgfe%®ﬁ? &7 3fs labaBet ace”s

12 of porti on 1 04 t? sur[ace 4 of portion 1100. Furthernore, a second
f ast ener ! @é&%f LeHiYs (e g@es B1ight gt oﬁ”@%ﬂt 1192 VF%U'ELHOFM 6 14
of portion 1102 [0079] In one enbodinent, the fastener may conprise an
adhesi ve t1Rgtwidedrelirest plysicaltoontans vétheprstion 916K ansl partior dd ORwikkhedn opes.
I n anot her

direct physical contact with portion 1104. In the fully folded state, the combination

of portions 1100, 1102, and 1104 may have a desired thickness 1106. In one
embodiment, thickness 1106 may be between about 1.8 mm and about 2.35 mm.
[0078] In one embodiment, one or more fasteners may be used to retain data
storage device 100a in the fully folded state. For example, a first fastener may be
used to attach surface 612 of portion 1104 to surface 614 of portion 1100.
Furthermore, a second fastener may be used to attach surface 614 of portion 1104
to surface 614 of portion 1102.

[0079] In one embodiment, the fastener may comprise an adhesive that
becomes sticky when moistened, such as is used in envelopes. In another
embodiment, the fastener may comprise a sticky adhesive protected by a cover
when data storage device 100a is in a substantially planar state prior to folding.
During the process of putting data storage device 100a in the fully folded state

depicted in Fig. 11A, the cover may be removed exposing the sticky adhesive.
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enbodi ment, the fastener may conprise a sticky adhesive protected by a
cover when data storage device 100a is in a substantially planar state
prior to woladiongs43Buri ng the process of putting data stecags2aewsoes 100a in
the fully folded state depicted in Fig. 11A the cover may be renoved
exposi ng the sticky adhesive.[0080] In another enbodi nent, the fastener may
conprise a clip such as a paper clip. The clip nmay be positioned so as to

partially ound ,a crgss sect rt ions 1100, 1102

et o n pdoDBBher 108 Rodts chiiuritesh e s omay Pmieg el Such 2€ anot her
enbodi nent, the fastener nprise a band, such as a resilient rubber
band p03|PcaiPGh§HP afl BeFhP anay %@@0%@{1?6@0&3 thPQrI'@WsSlMWd a emss @edonds to
retain portionsi 100, 1102, and 1104 in the fully folded state. [0081]

Q her faﬂoehhinagﬂiﬁil,ﬂd@&ahdt110éttaireta|hbp0|itions1b@O,dla]t(E,andHa@é idélve bdly100 in
a fully folded state may alternatively or additionally be used. [0082]

Ref er ri ndoldedfstate. 12 anathe? kinydciiicdf, the $aa80@ thaglcenigrizai £ bgadButhcas 4 ons
receptacle 1220 is illustrated. Recept acle 1220 may be a USB Series A

recept acly ﬁsulu&%’é?bé%&n&éé’&ghﬁﬂi WetfihcPa BRSS! se%%gﬁu‘g‘@bﬂibn% ﬁquaélnd

electrical Intertrace 122 1222 may be con ive eI I
| ncl udes 1&?#3@5%%9%Sﬁﬁ%mﬁzﬁr@%ﬁﬁr o SRR, "oF receptact e
di st ance 1908Fben | TBPF BsiSng deticasanaeiai sogonsid I da sisaoriuiee B 1234
is a distance between conductors 1226 and retention devices 1230. [0083]
Fig. 12 &nadully foldeq staés may alidnatively of addigonallypelusedct r oni c
[0082] Referring to Fig. 12, an end view of a standard electronic
communications receptacle 1220 is illustrated. Receptacle 1220 may be a USB
Series A receptacle. Receptacle 1220 includes a shell 1222 which surrounds an
electrical interface 1224. Shell 1222 may be conductive. Shell 1222 includes
retention devices 1228 and 1230. Electrical interface 1224 includes conductors
1226 which may be forced toward the top of receptacle 1220 when a plug is
inserted into receptacle 1220. Dimension 1232 is a distance between interface
1224 and a surface of shell 1222. Dimension 1234 is a distance between
conductors 1226 and retention devices 1230.
[0083] Fig. 12 also illustrates an end view of a standard electronic
communications plug 1200. Plug 1200 includes electrical interface 1204 in which
conductors 1206, 1208, 1210, and 1212 are embedded. Plug 1200 also includes a
shell 1202 and a void 1214 between electrical interface 1204 and the top of shell

1202. Dimension 1216 is a distance between a top surface of electrical interface

1204 and a top surface of shell 1202. Dimension 1219 is a distance between the
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comuni cations plug 1200. Plug 1200 includes electrical interface 1204 in
whi ch conductors 1206, 1208, 12 10, and 12 12 are enbedded. Plug 1200 al so
i ncl udes wo=huld484202 and a void 12 14 between el ectri caCTiust@vfares 1204
and the top of shell 1202. Dinension 12 16 is a distance between a top
surface of electrical interface 1204 and a top surface of shell 1202.
Dinmension 12 19 is a distance between thetop surface of el ectrical
interface 1204 and, a bottom surfa f shell 1202. D nensi 18 is a
wdeh of P agag08! Slepliat Buetans TAuf andddban aditach Phaieh afch cace

di rension 12 18 may be about 12 nm [0084] Plug 1200 may be inserted into
r ecept aclEMePs®N 10%1 Gisrawidth of plusct2GQ aPluont2QG may beoak/SEhyperak & [Hg 1 cal

contact with conductors 1226 and may even defl ect conductors 1226 upwards.
A bot t omvguch aage dimaitsidmh 1228 amalpe mbket pAywincal contact with retention
devi ces 1230 and/or may make physical contact with shell 1222. A top

portion qoos4p! | 120298r‘ramobﬁay b8 eiderddiptorReBpRicks t 22C.aAsiavesUft aglecttidgh and
retention devices 1228. Furthernore, once plug 1200 is inserted into

recept acligeided 1 TZGh?ﬁé%iéTﬁc@(b 1;%]H(jg/'sﬁcfai B6fat Pt %BMPP@@% £556 %\ﬁé'n%é{y egaected to

electrical 1nterface 1 position of she 1202 wthin receptacle

T L T S e
1226 i i 1230. | i i t hi 1220,
Ful Ty 1 oS8 CaLE e oH G B taB o e B8R THY ATHR! THak/TANe RIBSLCH RaRack Wehua
to width 12 18 of plug 1200. The conbined thi ckness 1106 of fully fol ded
dat a st orshgl 1@8¢i detopqumitiompl sleelhyi 22 sraytbmaimserted between electrical interface

1224 and retention devices 1228. Furthermore, once plug 1200 is inserted into
receptacle 1220, electrical interface 1204 may be electrically connected to electrical
interface 1224. The position of shell 1202 within receptacle 1220 is illustrated in
phantom.

[0085] When in the fully folded state, data storage device 100a may be
inserted into receptacle 1220 between conductors 1226 and retention devices 1230.
In order to fit within receptacle 1220, fully folded data storage device 100a may
have a width less than or equal to width 1218 of plug 1200. The combined
thickness 1106 of fully folded data storage device 100a may be greater than or
equal to dimension 1234. If so, electrical interface 301 (located on portion 1100)
may make physical and electrical contact with conductors 1226 and portion 1102
may make physical contact with retention devices 1230 and retention devices 1230
may securely retain fully folded data storage device 100a within receptacle 1220.
Being securely retained within receptacle 1220 may ensure that data can be reliably

read from storage circuitry 202 and/or reliably written to storage circuitry 202.
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equal to dinension 1234. If so, electrical interface 301 (located on

portion 1100) may nmake physical and el ectrical contact with conductors 1226
and portiwo 2000088438y nake physical contact with retenti @Tds200006172230 and
retention devices 1230 may securely retain fully fol ded data storage device
100a within receptacle 1220. Being securely retained within receptacle 1220
may ensure that data can be reliably read fromstorage circuitry 202 and/ or

reliably Likien tq storage, circuitry 202. 3 I n enbodi ment.s

Conbi ned I0ABEL ness Tn So8TenpoBuTeli g etorthiat dhkhes oA IO R LRI PER ¢ han
di mensi on 1232 so that ful Ily fol ded data storage device 100a wll fit

wi t hi n r siaphsiend 284t snmpllep thanedinmtisiihi 232 g6 ditatfely toldekdal@sstera®® may be
substantially the same as dinension 12 19. [0087] Additional details

descri bi rpvideB GGecwilitfdoVitsn eabpidcigd 2a80e lagaimeadrnbodimartie, cdmbieedal Seri al
Bus Specification 3.0, released Novenber 12, 2008 and the Universal Seri al
Bus Specithickaédson G5 Mhaytsd Sutsstantfdllyithe 2ame289Bim&edion ab19hi ch are

i ncorporated herein by reference and are avail able at wwjjgb-org . [0088]

Alt hOUQhF!@téﬁ?]CSt OF GaeyIHEA %I%taﬂ@%fiﬁ?iﬂgt i§B?Q%§agtaBI%¥idmj pﬂ?bé’ alda@SIaRRg L1 ons

maki ng u kness 1106 1 n Fig. er e Iments of “data storage

L s T
. 1 . | > . .

i cknes L ereRESede) B SPeRioatorce akasad Roricat,a00Do el HBAN Ak ckness
1106. Furthernore, other enbodi ments of data storage device 100 are

possi bl e ingorppiaied Aerain by retsireree aad are availate abwiaUBROIGor e t han two

folds so that three or nore portions make up thickness 1106. In
[0088] Although data storage device 100a is depicted as having only three

portions making up thickness 1106 in Fig. 11A, other embodiments of data storage
device 100 are possible in which a fully folded data storage device has only one fold
so that two portions make up thickness 1106. In these embodiments, a thickness of
card 200 may be selected so that the combined thickness of the two portions is
substantially equal to combined thickness 1106. Furthermore, other embodiments
of data storage device 100 are possible in which a fully folded data storage device
has more than two folds so that three or more portions make up thickness 1106. In
these embodiments, a thickness of card 200 may be selected so that the combined
thickness of the three or more portions is substantially equal to combined thickness
1106.

[0089] Of course, data storage devices 100 may be sized to fit into standard
electrical communications receptacles other than USB receptacles.

[0090] Referring to Fig. 13, a perspective view of data storage device 100a in

a partially folded state is illustrated. In Fig. 13, the depicted folding configuration is
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t hese enbodi nents, a thickness of card 200 may be selected so that the
conbi ned thickness of the three or nore portions is substantially equal to
conbi ned whi2elmess91106. [ 0089] O course, data storagePdeExisc@s/od0ds may be
sized to fit into standard el ectrical conmmunications receptacles other than
USB receptacles. [0090] Referring to Fig. 13, a perspective view of data
storage device 100a in a partially folded state is illustrated. In Fig. 13,

t he depicted foldi onfiguration.isdifferen han .the fol djin

cont | gur afganohan e TeRing ool Mer otiof ] £ In btk ana TroGBHOL 180 860 has
been fol ded al ong gui de 606 towards a second portion 1102 of card 200.

Fur t her m§R& 290m§9rwe@dptde@lral@nmu&e QRf tpveards RaseasndParierd 40AhRarui de
604 towards second portion 1102. [0091] The two fol ds descri bed above may
be conti R08d Metremhoréea gtimt gortibh Ud0datf edrd BOGihgs tE@ntfoldedfalohy glimleded
state in which third portion 1104 physically contacts second portion 1102,

but not faoustowaedd s@donbLlfdtioand ogecond portion 1102 physically contacts
first portion 1100. As a result, first portion 1100, second portion 1102,

and t hi r gogg§{ i on %v@%]d%ed ridlebiedbdy8 R b?mrbt%hﬂglaere? ggg&@&%ze%ot%% of

third portion 1104 may I n physical contac second

portion ; LT f : tiQn. : i n. si cal
Cont act W Bl o336 atofy RloS SRR uh PRl AR hhRR T 1 ch IR oF e
state, the conbined thickness of portions 1100, 1102, and 1104 may, be
subst ant iC9NfaFts ﬁ@cgfﬁ@0@§nc1de93is Eaﬁn@w@m%@en 1188, antd sgren ﬁeemnn%ma
portion 1100 may be attached to portion 1102 and portion 1102 nmay be

at t ached physisally contactolirsy pertione! 160. ns a resigt, dingirportion 1100, second portion

1102, and third portion 1104 may be parallel to one another; surface 612 of third
portion 1104 may be in physical contact with surface 612 of second portion 1102;
and surface 614 of second portion 1102 may be in physical contact with surface 614
of first portion 1100. When in this fully folded state, the combined thickness of
portions 1100, 1102, and 1104 may be substantially the same as combined
thickness 1106. In one embodiment, portion 1100 may be attached to portion 1102
and portion 1102 may be attached to portion 1104 via one or more fasteners.

[0092] Referring to Fig. 14, a top view of one embodiment 100c of data
storage device 100 is illustrated. Note that data storage device 100c is substantially
planar and comprises a first end 1402, a second end 1404, an upper surface 1418,
and a lower surface 1420 (not visible in Fig. 14). Data storage device 100c also
include two guides 1406 and 1408. Guide 1406 may indicate a location where a
first fold of data storage device 100c may be made and guide 1408 may indicate a

location where a second fold of data storage device 100c may be made.
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[0092] Referring to Fig. 14, a top view of one enbodi nent 100c of data
storage device 100 is illustrated. Note that data storage device 100c is
subst ant iaDI2g10pl4843ar and conprises a first end 1402, a eetarsdooendl72s04, an
upper surface 14 18, and a | ower surface 1420 (not visible in Fig. 14).
Dat a storage device 100c al so include two guides 1406 and 1408. Cui de 1406
may indicate a | ocation where a first fold of data storage device 100c may

be nmade i de 1408 nmay, indi e a | ocat.i on. whe a second, fold dat a
otorage dB0PEh' 0o ayE oL Fhoa BesRephye Tiell St fad SToreRR dey Rt Qi ve
vi ew of data storage device 100c in a partially folded state is

i |1 ust r atie@.partally igldethstataristillysitatedhr i big- 14A18 fisst Roslien 34b@ ohgarch2elre

fol ded al ong gui de 1406 towards a second portion 14 12 of card 200c.

Fur t her mivas, besent foided! glong igoidel #4Atawardadse200d guikorhédh2 LbLdmt2@G0mng gui de
1408 towards second portion 14 12. First portion 141 0O extends from end

1402 to Guirterhéfsd,a seequhioen 4 enf t4rdl20Gxhasdech feldedbishy d4igé 1osgui de
1408, and third portion 14 16 extends from guide 1408 to end 1404. [0094]

The two b 8RisASREhRRi AP 94 2 P sDBotIBRIIANMSIORIOROM! iR #4605 € bliddst T at ed

in Fig. 14A'to a fully folded state 1 n which portion 14 16 physically

port ron: 1308 oRi R BBy it PPk SbF 1 aBR'q o0k a0l o PR T o1

portion 14 10, second portion 14 12 and third portion 14 16 may be

paral | el Roét'%éib(?@fdi%‘ﬂ? figrp ayide 1408 k9 %@éﬂf‘ﬁ)‘?-d portion 14 16 may be in
physi cal contact with surface 14 18 of second portion 14 12; and surface
1420 of d6084H por tihentwiafolds degeripediaboyaysay BE cootinged bayemnd e statee 1420
of first portion 141 0. When in this fully folded state, the conbined

t hi cknessllustrated in Fig. 14A to a fully folded state in which third portion 1416 physically

contacts second portion 1412, but not first portion 1410, and second portion 1412
physically contacts first portion 1410. As a result, first portion 1410, second portion
1412, and third portion 1416 may be parallel to one another; surface 1418 of third
portion 1416 may be in physical contact with surface 1418 of second portion 1412;
and surface 1420 of second portion 1412 may be in physical contact with surface
1420 of first portion 1410. When in this fully folded state, the combined thickness of
portions 1410, 1412, and 1416 may be substantially the same as combined
thickness 1106. In one embodiment, portion 1410 may be attached to portion 1412
and portion 1412 may be attached to portion 1416 via one or more fasteners.
[0095] Referring to Fig. 15, a top view of one embodiment 100d of data
storage device 100 is illustrated. Note that data storage device 100d is substantially
planar and comprises a first end 1502, a second end 1504, an upper surface 1516,
and a lower surface 1518 (not visible in Fig. 15). Data storage device 100d also

include two guides 1506 and 1508. Guide 1506 may indicate a location where a
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portions 14 10, 14 12, and 141 6 may be substantially the sane as conbi ned
t hi ckness 1106. I n one enbodi nent, portion 14 10 may be attached to portion
14 12 anowpanto/@s4324l 2 nay be attached to portion 14 1@CUIGS2@906025 NOr e
fasteners. [0095] Referring to Fig. 15, a top view of one enbodi nent 10Qd
of data storage device 100 is illustrated. Note that data storage device
100d is substantially planar and conprises a first end 1502, a second end

1504, . f 15 16 . | f 15 1 isible i
g, 19) Medee g Slorads rvcRotbytndy B Bl aRA e 508 b Siis 3505

GQui de 1506 may indicate a | ocation where afirst fold of data storage device
100d nay |eratigagehereR gecd folbef dal staigidedayvice 1RAMayPsa0de- a second fol d
of data storage device 100d may be made. [0096] Referring to Fig. 15A, a
per spect i[0896] ew ofRefatrangstodriggedbAea peespedidde vievaoidataiskdragefdevibed! Gadcht e i s
illustrated. In Fig. 15A, a first portion 15 10 of card 200d has been

fol ded aliwagpaytiaifefoldddbsthmvarillistantsd.Cc MBigpabAl airdtpckiomfiSeainl c2f(200d
Furthernore, a third portion 15 14 of card 200d has been fol ded al ong gui de

1508 tOV‘@fa‘égoee%i’rE@(S%opﬁbH gﬂid’e51§(?6 tﬁ@/e{rﬁg a&fgéohg?oflfﬁoﬁ%%gﬁegm g end

1502 to gui d seco portion 15 12 exten rom gui de 1506 to guide
1905, 2 KGR K g 1848 S A0 B U SR S B8 0007
il Gk TS 1 B8 B i B 2,
15 12 physically contacts second portion 15 14. As a result, first portion
15 10, sébfhdseernd perties 1612 exiendhirea gode 160616 guident§0hHanshitl el to one
anot her; surface 15 18 of

portion 1514 extends from guide 1508 to end 1504.

[0097] The two folds described above may be continued beyond the state

illustrated in Fig. 15A to a fully folded state in which third portion 1514 physically

contacts second portion 1512 and first portion 1510, and second portion 1512

physically contacts second portion 1514. As a result, first portion 1510, second

portion 1512, and third portion 1514 may be parallel to one another; surface 1518 of

third portion 1514 may be in physical contact with surface 1518 of second portion

1512; and surface 1516 of third portion 1514 may be in physical contact with

surface 1518 of first portion 1510. When in this fully folded state, the combined

thickness of portions 1510, 1512, and 1514 may be substantially the same as

combined thickness 1106. In one embodiment, portion 1514 may be attached to

portion 1512 and portion 1514 may be attached to portion 1510 via one or more

fasteners.

[0098] Referring to Fig. 16, a top view of one embodiment 100e of data

storage device 100 is illustrated. Note that data storage device 100e is substantially
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third portion 1514 may be in physical contact with surface 15 18 of second
portion 15 12; and surface 15 16 of third portion 15 14 may be in physi cal
cont act wwohlosumBsge 15 18 of first portion 15 10. WhenPChm/ushéos/o61rks y

fol ded state, the conbined thickness of portions 15 10, 15 12, and 15 14
may be substantially the sanme as conbi ned thickness 1106. In one

enbodi nment portion 15 14 may be attached to portion 15 12 and portion 15

14 may be attached to. ortlo Vi a one or f ast eners

Ref or 11 n@HATTE CorpBrised &,ifS) byl 6o A ERBEANAET 5 G RHETGUIAS B Bge
device 100 is illustrated. Note that data storage device 100Ce is

subst ant id & v Suriagg 183AdPPLwsibie in Figr 18hdDai aterage devdemdOBad@ists 18, an
upper surface 16 12, and a | ower surface 16 14 (not visible in Fig. 16).
Dat a st onagjedel évd geideBCS0R and il 684 .ufuidevb6gRimpsintdaR anocali®davhedeiale 1602
may indicate a | ocation where a first fold of data storage device 10Ce may

be nade dinst foldl @t&jal@@fbrggy deRidieCcioR ma}/@é&haéé anbejuedé 1664 ihalcateh data
storage device 100 may be namde. [0099] Referring to Fig. 16 a

per spect iy, | Ve ol ded state is
I 11 ust raI %%n%%.éi%%rﬁa@(??g?&%oé}?| %Q%/bdéﬂ EE(:)g{r |%éo}geé‘ fr‘?as been fol ded

thira porlPb8A 16 16\9pMRE g TIGCLOARE PhLBRoPeY Sisd of Bhg Siire drsler Tl as °
From end 16 PEBRY Giasestagus I SHEHE SoF o OfAL RS iorIos e 4808 002
to gui de 1604, and th| rd portion 16 10 extends from gui de 1604 to end 16
18. [0010@E bees folded alpag guistec 1602 toveasds @ sropndeartion il BOBef paktba@0a.he st at e

Furthermore, a third portion 1610 of card 200e has been folded along guide 1604
towards second portion 1608 and third portion 1610. First portion 1606 extends
from end 1616 to guide 1602, second portion 1608 extends from guide 1602 to
guide 1604, and third portion 1610 extends from guide 1604 to end 1618.

[00100] The two folds described above may be continued beyond the state
illustrated in Fig. 16A to a fully folded state in which first portion 1606 physically
contacts second portion 1608 and third portion 1610, and third portion 1610
physically contacts first portion 1606. As a result, first portion 1606, second portion
1608, and third portion 1610 may be parallel to one another; surface 1614 of first
portion 1606 may be in physical contact with surface 1614 of second portion 1608;
and surface 1612 of first portion 1606 may be in physical contact with surface 1614
of third portion 1610. When in this fully folded state, the combined thickness of
portions 1606, 1608, and 1610 may be substantially the same as combined
thickness 1106. In one embodiment, portion 1606 may be attached to portion 1608

and portion 1610 may be attached to portion 1606 via one or more fasteners.
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illustrated in Fig. 16A to a fully folded state in which first portion 1606
physi cal ly contacts second portion 1608 and third portion 16 10, and third
porti on MOR01ophkgspcal |y contacts first portion 1606. ApCa/usea@alob172§ i r st
portion 1606, second portion 1608, and third portion 16 10 may be parall el
to one another; surface 1614 of first portion 1606 may be in physical
contact with surface 1614 of second portion 1608; and surface 16 12 of

first p i 1606 be .in.physical, _contact wth face 16 14 of third
porti on 1081881 “ners Pracirritclit ¥2 PErabelofet ick THB mihea BrsdreRimed of

portions 1606, 1608, and 16 10 may be substantially the sane as caonbi ned

t hi cknesdvherpéataisioiage daviresdi G it Subséantiadly Plats usilo BeredreayReddesioned ti on
1608 and portion 16 10 may be attached to portion 1606 via one or nore

f ast ener g0 nEkEOddntStiowitty eleciricaliinteya@n 20 bevea tizougihoa dujeknbssi afelat®0 nay be
programed when data storage device 100 is substantially planar using a

progr ammetordgsidevre 100 Whka ii§ & sebstantidlyadiacar starl isiledeihbaahe Jidkeysn
t hough a thickness of data storage device 100 when in the substantially

pl anar ot gA@SSSIds e o, R e AdShaoed B3sEnBlU,

Furt hernore, the programrer e contact' wth ectrical

Sorage. S0 G5aE v SRR In AL art Bl dafed ARTaP A Pear i or

102 and data sto agedggvi ces 100.. %OOngé] According,to one aspect of the
i nvent i of35 3 RCIER1S3lg SIAIRYS CeVicRcl AtuRisas £898 R ASNRELPRTPIIBIBIR | st or age
circuitry 202) configured to store data and a substantially planar card
(e.g., calewalyof .camiersdfdanthgatesiprageedeyagrs 1@&rd st ock and may be
substantially rectangul ar. The substantially planar card includes a first
[00102] According to one aspect of the invention, a data storage device
includes storage circuitry (e.g., storage circuitry 202) configured to store data and a
substantially planar card (e.g., card 200). The card may comprise paper card stock
and may be substantially rectangular. The substantially planar card includes a first
portion, one or more additional portions, a guide marking a boundary between the
first portion and at least one of the one or more additional portions, and the storage
circuitry. In one embodiment, the first portion and the one or more additional
portions may all have substantially the same thickness. The guide may extend
along a longest dimension of the card (e.g., guides 1602 and 1604 of Fig. 16).
Alternatively or additionally, the guide may extend along a second longest
dimension of the card (e.g., guides 604 and 606 of Fig. 6).
[00103] The data storage device also includes an electrical interface
electrically connected to the storage circuitry and located on a first face of the first

portion of the card. The card is configured so that if the first portion is folded along

the guide with respect to the at least one of the one or more additional portions so
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portion, one or nore additional portions, a guide marking a boundary
between the first portion and at | east one of the one or nore additional
porti ons,warndindesdst orage circuitry. In one enbodi ment, PCharskemwss17pdrti on
and the one or nore additional portions may all have substantially the sanme
t hi ckness. The guide may extend al ong a | ongest dinension of the card
(e.g., guides 1602 and 1604 of Fig. 16). Alternatively or additionally, the
gui de may, ext end al on cond t, di ne n.of the ard ui des
204 and S0 b6 Sreqe RIS P faélarerﬂgga& nSlopRg sabetia tedals. it itimstan
electrical interface electrical connected to the storage circuitry and

| ocat ed ®QriéOT apdthe ae@oasmqrﬁ@ddytmal E@Hpﬂér@fﬁpaﬁ‘ﬂ@' taeach olerclhied i s
configured so that if the first portion is folded along the guide with
respect tocombieedthitioress anke &fst podionandtheone oaduire iagkdionpbpaoitions isot hat
the one or nore portions are directly below the electrical interface, and

the firstsupfvidritad nedikk Edraadnwitlo botPae ekdtidal anetagwot Aemadare parallel to
each other, the conbined thickness of the first portlon and the one or nore

addi ti On%gﬁﬁﬁﬁl'cgﬂén %é,%goafdléhﬁﬂta é%ll?é?ﬁoﬁ%ﬂﬂ%crte Sl% h@rﬁ‘l’i‘e fo1g64 "1 cal

interface a stan nmuni cati1 ons receptacle a portion of

the rece [ n
el oct 11 oSG bR T 16 Sdafdbiection BOEPLTch S befoba e
communi cati ons rece cle may. be a USB Series A re cle. In one
enbod o HANGA ERATFA TRy URALAES TREGPRRIG Ay a USH Ses IRSEPREe be
bet ween about 1.7 mmand 2.35 mm [00104] According to another aspect of
t he i nverf opg, enaberimensttbe sgekiead thicknassuday be @b leass Tef moni and/ocmalyitgur ed
to store data and a substantially planar card.

between about 1.7 mm and 2.35 mm.

[00104] According to another aspect of the invention, a data storage device
includes storage circuitry configured to store data and a substantially planar card.
The substantially planar card includes a first portion, one or more additional
portions, a guide marking a boundary between the first portion and at least one of
the one or more additional portions, and the storage circuitry. The guide may be
one of a perforation, a printed line, a groove, or a crease.

[00105] The card may include a first layer and a second layer laminated
together and the storage circuitry comprises electronics printed on at least one of
the first layer and the second layer using electrically functional ink. Alternatively,
The card may include a first layer, a second layer, and a third layer laminated
together, each layer comprising paper and the storage circuitry comprises a
semiconductor chip positioned between the first layer and the third layer and within

a window cut out of the second layer.

27



The substantially planar card includes a first portion, one or nore

addi tional portions, a guide marking a boundary between the first portion
and at | exetomvassh the one or nore additional portionspcan$2alo6sdr age
circuitry. The guide nmay be one of a perforation, a printed Iine, a groove,
or a crease. [00105] The card may include a first |layer and a second | ayer
Ianinated together and the storage circuitry conprises el ectronics printed

on at eof he f.ir r.an thescond er electrically
Cuncti oddD1PRLS A et pmoR R its0 e SRt ale¥ el oS or - & second
| ayer, and a th| rd | ayer | am nated toget her each | ayer conpri si ng paper

and the $ieftdellyGansectadtodbmsierags cHCyiny mmamort Rifisstfase of ditelirshet ween
the first layer and the third |ayer and within a wi ndow cut out of the
second | ppetior] O0theajardhd heatasd $3 cordiguree o dkatafl te firatpordios iafolédd atonigcal
interface electrically connected to the storage circuitry and | ocated on a

first facke glidehwith résecp@ theodt |0dsttdie 6fahd.onkhsr mardladditicndfpagtisredsso t hat
if the first portion is folded along the guide with respect to the at |east

one of t *ﬂﬁ?ﬂﬂgel fe GG éé‘ﬁée#‘tlbhé’ Eﬁ dl?@ét‘i BB wSthe diddtyi L&Q%t‘é‘i‘%céraﬁ@frf‘e fggtions

are dire ctric I nt ace, and the first portion and the

Lhi cknes$d rﬁtfoafld fha e §beg’gﬁ‘?fg%%gﬁﬁaﬁ@@i?bg@é%8?%%3803{95?@%6}? Bl one s
ol oot o1 caPmtned idinsal tae itk booGIoan Habut S s s0pkena eirtu%ﬂg?sfd

conmmuni cati ons pl ug‘[ﬁ y be a USB Series A plug and the pl c? ortion may be
si zed t o shRR@Ngaly B same sHbthickness|od etplug gortion of a standard electrical

communications plug.

[00107] The standard electrical communications plug may be a USB Series A
plug and the plug portion may be sized to make contact with both an electrical
interface portion of a USB Series A receptacle and a shell portion of the receptacle
when the plug portion is inserted into the receptacle.

[00108] In one embodiment, the data storage device may be attached to a
substantially planar carrier comprising paper using a fastener configured to allow
the data storage device to be detached from the carrier without damaging the data
storage device.

[00109] According to another aspect of the invention, a data storage device
includes storage circuitry configured to store data; a first substantially planar card
portion comprising the storage circuitry; an electrical interface electrically connected
to the storage circuitry and located on one side of the first card portion; and one or
more additional substantially planar card portions positioned below the other side of

the first card portion and positioned parallel to one another and parallel to the first
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interface portion of a USB Series A receptacle and a shell portion of the
receptacle when the plug portion is inserted into the receptacle. [00108]

I n one ervodnmams439t he data storage devi ce nmay be att acired/use008/061725
substantially planar carrier conprising paper using a fastener configured
to allow the data storage device to be detached fromthe carrier w thout
damagi ng the data storage device. [00109] According to another aspect of
the invention, a data storage device includes storage cirguit configured
o st or o caut Bordory 1 SORAGPSHETYY FipRERER R aSREBREpGR BBt g t e
storage circuitry; an electrical interface electrically connected to the
st orage &PAHINEd %'%fwsﬁdﬁé@%ﬁf%ﬁaﬁéogpﬂeﬁ“&th@rﬂi‘ef o Bore agditippakgasd; and
one or nore additional substantially planar card portions positioned bel ow
t he ot hemosiiates isfsuffiogeritito snakeacahtpor witlo botnain ptesiricad irddripee af delelearicate
anot her and parallel to the firstcard portion. The storage circuitry may

i ncl ude aosafuGieAtbts Aceplidle anbia swareeh bhirkresptaele Whenfthe sitsteard
portion and the one or nore additional card portions is sufficient to nmake

cont act ‘ﬁiotrtfibrpﬁﬁé‘gﬂé‘efﬁé%FHdréaJdd';tlUn%'i takFodtio g?émﬁgbﬂ'tbﬁgﬁt?ctﬁ@m”i cations

receptacl’e and a portion of the receptacle n first card
POt o0 SRRy s onal card portions are fnserted into the
Dot BB e oS TSTaS B B LA O R o B
portion and the one or nore additional portions in parallel wth one
anot her . tmdérst portion ingohysidat eontagt with @tideast ona aldihe:one@r napre additional

portions and keeping the first portion and the one or more additional portions in

parallel with one another. The fastening device may be one of an adhesive, a

staple, or a clip.

[00111] In one embodiment, the electrical interface may include conductive ink
and the interface may be configured to allow the data to be read from the storage
circuitry.

[00112] In compliance with the statute, the invention has been described in
language more or less specific as to structural and methodical features. Itis to be
understood, however, that the invention is not limited to the specific features shown
and described, since the means herein disclosed comprise preferred forms of
putting the invention into effect. The invention is, therefore, claimed in any of its

forms or modifications within the proper scope of the appended claims appropriately

interpreted in accordance with the doctrine of equivalents.
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staple, or a clip. [001 11] In one enbodinment, the electrical interface may
i ncl ude conductive ink and the interface may be configured to allow the
data to b&oremd48439m t he storage circuitry. [001 12] | nPcomgskécanes2m th t he
statute, the invention has been described in | anguage nore or | ess specific
as to structural and nethodical features. It is to be understood, however,
that the invention is not limted to the specific features shown and

descri be $ﬂ§e t he neans herein disclosed conprise preferred forns of
putting t ention into effect. The invention is, therefore, clainmed in
any of its fornms or nodifications within the proper scope of the appended
clai ns appreoprertian ¢lajmedisiret ed i n accordance with the doctrine of

equi val ents. CLAIMS The invention clainmed is: 1. A data storage device
conprising: storage circuitry configured to store data; a substantially

pl anar card cdnpri & dgtasstbragstdgpiee comprising: or nore additional portions, a
gui de marki ng a boundary between the first portion and at | east one of the

one or nore adtbraigemircuidgrddndigarechtadstbiedatapr age circuitry; an el ectri cal
interface electrically connected to the storage circuitry and | ocated on a

first face of délﬁ)sftérﬁtﬁéllxgﬂ’érﬁér%r@fcoh{ﬁisﬁ'@ éjfirs@%rt%}?bﬁbrbrtrﬁ@recé’%cﬂtiér%lh

configured so that If t irst portion i's folded along the guide wt

respect t i, A glieMarkig £bolifar) Banlbem M BbhloA Rla BABKLLHR 5P that

the one or more additional portions, and the storage circuitry;

an electrical interface electrically connected to the storage circuitry and
located on a first face of the first portion of the card; and

wherein the card is configured so that if the first portion is folded along the
guide with respect to the at least one of the one or more additional portions so that
the one or more portions are directly below the electrical interface, and the first
portion and the one or more additional portions are parallel to each other, the
combined thickness of the first portion and the one or more additional portions is
sufficient to make contact with both an electrical interface of a standard
communications receptacle and a shell portion of the receptacle when the folded

card is inserted into the standard electrical communications receptacle.

2. The device of claim 1 wherein the standard electrical communications

receptacle is a USB Series A receptacle.

3. The device of claim 1 wherein the combined thickness is between

about 1.8 mm and 2.35 mm.

30



the one or nore portions are directly below the electrical interface, and
the first portion and the one or nore additional portions are parallel to
each ot hewo 20tv48opbi ned t hi ckness of the first porti onPamdseéve/o6rves or nore
additional portions is sufficient to make contact with both an el ectri cal
interface of a standard communi cati ons receptacle and a shell portion of
the receptacl e when the folded card is inserted into the standard

el ectrical connunl S deV|c of cl ai n1 wher.ein the
standard el ect¥i cal o(%% g&g 3‘?’%%“851&9%0'1‘%'”8 lﬁﬁk%%%ﬁ &2 A@%Siég?ot acl e.
3. The device of claim 1l wherein the conbined thickness is between about
1.8 mm afdM2. 35 nm 4. The device of claim1 wherein the conbined thickness
is at least 1.7 nm 5. The device of claim1 wherein the card conpri ses
paper card stock and is substantially rectangular. 6. The device of claim1
wherein the fisst pdetdevicaaticlaime 1omeerein thercard domprisesipaper catshstogk! have
substantially the sane thickness. 7. The device of claim1l wherein the

gui de extapids sabstagtially mut@sjulak. mensi on of the card. 8. The device of claim
1 wherein the guide extends al ong a second | ongest dinension of the card.?9.
A data storage device conprising: storage circuitry configured to store

dggat a SinSt Fti althe daewbt Saimdl 10eM@reirsinagirat horidh dperthbOhe GHoR¥ nore
addi ti ona

additional portions all have substantially the same thickness.

7. The device of claim 1 wherein the guide extends along a longest

dimension of the card.

8. The device of claim 1 wherein the guide extends along a second

longest dimension of the card.
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portions, a guide marking a boundary between the first portion and at |east
one of the one or nore additional portions, and the storage circuitry; an
el ectri cavoizntoarBege el ectrically connected to the storage/uskeomstrey and
| ocated on a first face of the first portion of the card; and wherein the
card is configured so that if the first portion is folded al ong the guide
wWth respect to the at | east one of the one or nore additional portions so

that the one nor e ortl ons (g%e di rectl beI ow the electrical interface,
and the first ortlpbﬂ Rfotage éC%FOWBF'ﬁ' dditi onal portions are parallel

to each other, the conbined thickness of the first portion and the one or
more additi on&ItOfQ@?tQ'@H%rYl@@'QHEQ%‘MﬁQTq Jatehe sane as a thickness of a plug
portion of a standard electrical comunications plug. 10. The device of

cl ai m 9 wher eiansubistarstialy garvhredasd compaisingoafitatipodian wsemrugoiesaddiliiSial Ser i es
A plug and the plug portion is sized to make contact with both an

el ectri clortigriss f @fige pedrkingra BburddIPBebRe e theffirse penioncarrl arndast Girebl
portion of the receptacle when the plug portion is inserted into the

recept acfe ohd o Hsreaiishdt boRlohs e Wietiriod BRogide comri ses one of a

perforation, a printe I ne, a groove, or a c ease. 1 The device of claim
carri er 20?72?@31&%% AL E LA B TR ISR it o a
e e AR o Bt o comm i, 1 oot
first layer and a
wherein the card is configured so that if the first portion is folded along the

guide with respect to the at least one of the one or more additional portions so that

the one or more portions are directly below the electrical interface, and the first

portion and the one or more additional portions are parallel to each other, the

combined thickness of the first portion and the one or more additional portions is

substantially the same as a thickness of a plug portion of a standard electrical

communications plug.

10.  The device of claim 9 wherein the standard electrical communications
plug is a USB Series A plug and the plug portion is sized to make contact with both
an electrical interface portion of a USB Series A receptacle and a shell portion of

the receptacle when the plug portion is inserted into the receptacle.

11.  The device of claim 9 wherein the guide comprises one of a

perforation, a printed line, a groove, or a crease.
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second | ayer |am nated together and the storage circuitry conprises

el ectronics printed on at | east one of the first layer and the second | ayer
usi ng el evorzoal4B4a9f uncti onal ink. 14. The devi ce of cl acmiS2ebesERfH t he
card conprises a first |ayer, a second layer, and a third |ayer |am nated

t oget her, each | ayer conprising paper and the storage circuitry conprises a
sem conductor chip positioned between the first |layer and the third layer
and within a ndow cut out of th second, | a ata st evi ce
compr | st ng: “stier agd 18 deifd plolalon B G ths Libistorags Sigep fefEa s
substantial ly planar card portion conprising the storage circui tr

el ectri caﬁubs?%r@aﬁxa@@n@r é@meif@QmW'%mfé&”ﬂg)atfﬁﬁe@%@%@%?fﬂ &ai{qu and

| ocated on one side of the first card portion; one or nore additional
subst ant ithé¢ datepstarage davide po be idetacheoisirerindhe dabrigr ovithcue dantagingihdedatt t he
first card portion and positioned parallel to one another and parallel to
the firststeragd devidd. on; wherein the conbined thickness of the first card
portion and the one or nore additional card portions is sufficient to nmake
contact with both an electrical interface of an electrical comrunications
receptacl e andz sheld g@aéd bPQafh 9t\nﬁer@ﬁpﬁiét@é%b%omme%@mfst [§kr A&

portion and the one or nore additional card portions are inserted into the

communi g @a{feggaﬁm%eedtqb%me%of@\g%ﬁ e GloBl) donbHE BleafBARET 51 N9 at

evice Keepin ‘on 1 pnysi ca COﬂt act

with at | east, K one
rln% d on at Peas one o??he {II’S’[ layer and the second layer using electrically

functional ink.

14.  The device of claim 9 wherein the card comprises a first layer, a
second layer, and a third layer laminated together, each layer comprising paper and
the storage circuitry comprises a semiconductor chip positioned between the first

layer and the third layer and within a window cut out of the second layer.
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nore additional portions and keeping the first portion and the one or nore
additional portions in parallel with one another. 17. The device of claim
15 wher eiwotzhw/f48s9eni ng devi ce conpri ses one of an adhesirxso00/0st7apl e, or
a clip. 18. The device of claim 15 wherein the electrical interface

conprises conductive ink.19. The device of claim 15 wherein the interface
Is configured to allow the data to be read fromthe storage circuitry. 20.

The devi ce of ai erein the storage circuitry conprises a
seni conduct or C(',Sh ch]i ta\M}orage device comprg ng:

storage circuitry configured to store data;

a first substantially planar card portion comprising the storage circuitry;

an electrical interface electrically connected to the storage circuitry and
located on one side of the first card portion;

one or more additional substantially planar card portions positioned below
the other side of the first card portion and positioned parallel to one another and
parallel to the first card portion;

wherein the combined thickness of the first card portion and the one or more
additional card portions is sufficient to make contact with both an electrical interface
of an electrical communications receptacle and a shell portion of the receptacle
when the first card portion and the one or more additional card portions are inserted

into the communications receptacle.

16.  The device of claim 15 further comprising at least one fastening
device keeping the first portion in physical contact with at least one of the one or
more additional portions and keeping the first portion and the one or more additional

portions in parallel with one another.

17.  The device of claim 15 wherein the fastening device comprises one of

an adhesive, a staple, or a clip.

18.  The device of claim 15 wherein the electrical interface comprises

conductive ink.
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19.  The device of claim 15 wherein the interface is configured to allow the

data to be read from the storage circuitry.

20.  The device of claim 15 wherein the storage circuitry comprises a

semiconductor chip.
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