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10 Technical Field

[0002] Various embodiments relate to an information output device and a method for

manufacturing the information output device.

15 Background

[0003] Conventional consumer packaging, for example for electronics and food and
beverage, use passive graphics and texts. For such a packaging, the information conveyed
by the packaging remains the same throughout the life of the packaging.

20

Summary

[0004] According to an embodiment, an information output device is provided. The

information output device may include a substrate, a printed output device arranged on
25  the substrate, the printed output device being configured for outputting information, and a -

power supply configured to supply power to the printed output device.

[0005] According to an embodiment, a method for manufacturing an information output

device is provided. The method may include providing a substrate, printing an output

device on the substrate, the printed output device being configured for outputting
30  information, and providing a power supply, the power supply being configured to supply

power to the printed output device.



device on the substrate, the printed output device being configured
for outputting 30 information, and providing a power supply, the
power supply being configured to supply power to the printed output
device. [0006] According to an enbodi nent, an information output
device is provided. The information output device may include a
plurality of substrates, a plurality of printed output devices,

wherei n Py ] | S . d pect .\
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Drawi ngs 10008] In the drawings, |ike reference characters generally
r ef er10t o IEFDREHSaPYIEUY HeVAty R R TesPrEtiYe fsplastialst of) thewsluratine of subitiatps. hee
not nece L IS daAGL e oy ' ed
B R R B
descri pt inplingastnetise exhbglirakne sogfle tiwe pluraliey tof enbstrates de sach lbgwr,wirkth

reference ta,the follow rawi ngs, in which:.[0009] FI.G 1A shows a
Sohenmt | BIER 2 Te SHY. G5 BENPE SRl BHPG SR N waP R r B RS o
various ealjediveptinkd cdh®dddte FI G 1B shows a flow chart illustrating
a nmethod for manufacturing an information output device, according to

vari olfs enmbodi nents. [0011] FIG |C shows a schematic bl ock di agram
of an information output dey|{$Pes@ffiRmdrife bPawidb OUS enmbodi ments.

[0008] In the drawings, like reference characters generally refer to like parts throughout
the different views. The drawings are not necessarily to scale, emphasis instead generally
20  being placed upon illustrating the principles of the invention. In the following
description, various embodiments of the invention are described with reference to the
following drawings, in which:
[0009] FIG. 1A shows a schematic block diagram of an information output device,
according to various embodiments.
25 [0010] FIG. 1B shows a flow chart illustrating a method for manufacturing an
information output device, according to various embodiments.
[0011] FIG. IC shows a schematic block diagram of -an information output device,
according to various embodiments.
[0012] FIG. ID shows a flow chart illustrating a method for manufacturing an

30 information output device, according to various embodiments.



[0012] FIG |ID shows a flow chart illustrating a nethod for

manuf acturing an 30 information output device, according to various
enbodi nents. 100131 FIG 2 shows a schematic perspective view of an
i nformation output device, according to various enbodi nents. [0014]
FIG 3 shows a schematic cross sectional view of an information

out put device, according to various enbodi ments. 5100151 FIG 4 shows

a schemat l.eek ,d] i i.n 40 u t.
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devi ce, Ing.to various enbodi ments. 10Detailed Description .
100171 TREOFBHIENR 5 o¥iEp SFPRRRTIASLSs SERIOBH TEY @ aninlopeion RS dfyichg
drawi ngs 4cbatingheVaridi¥ ewdydigfents| | ustration, specific details and
enbodi ments in which the invention nmay be practiced. These
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be utilized and str ural, Togical, and el ectrical changes nay be
made w t @016]ddGas shaves 4 flomchine ilbspengof methed forveninfenuringhe ivMarmaion
enbodi m&*ntuzp ar.e .not nﬁnﬁes aril excl usi ve, as sone

t ual |
enbodi merffPUE 5Vitk 2R dvaﬁoi{%e% “B?‘Yt?mre ot her enbodinents to
f orm new enbodi nents. 20100181 Enbodi nents descri bed in the context

of one of the nethods or devices are analpgpusly valid for the other
met ho or device. Sinmilarly, e ] I ribed in the context of
a nethod are anal ogously valid for a device, and vice versa. 100191

Features that are described in the context of an enbodi nent may
cor r esporn@0 1| Thebivllapplg dethilled tesctipréons efes ap thie Mctampadheagudrewinga thite
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enbodi nents, Furthernore, additions and/or conbi nati ons and/ or
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feature in the ot I ments.
of the invention. The various embodiments are not necessarily mutually exclusive, as

some embodiments can be combined with one or more other embodiments to form new
embodiments.

20 [0018] Embodiments described in the context of one of the methods or devices are
analogously valid for the other method or device. Similarly, embodiments described in
the context of a method are analogously valid for a device, and vice versa.

[0019] Features that are described in the context of an embodiment may correspondingly
be applicable to the same or similar features in the other embodiments. Features that are

25  described in the context of an embodiment may correspondingly be applicable to the
other embodiments, even if not explicitly described in these other embodiments.
Furthermore, additions and/or combinations and/or alternatives as described for a feature
in the context of an embodiment may correspondingly be applicable to the same or

similar feature in the other embodiments.



[0020] In the context of various enbodinments, the articles "a", "an"
and "the" as used with regard to a feature or elenent includes a
reference to one or nore of the features or el enents. [0021] In
the context of various enbodi nents, the phrase "at |east
substantially” may 5 include "exactly" and a reasonabl e vari ance.
[0022] In the context of various enbodi ments, the term "about" as
applied t | €,8060 ses | Sal.ue, and..a
reasonabI[8 ﬁé?ﬁﬁ%%&mé{&gﬁgﬁn% &E%%n %nrtsélqﬁe a]fyt fe:estermwaﬁa‘;j fie” as used

i ncl udes waittyregmd talal featomiir rhireanimchiden e=f@tndens en®br b @f&h‘oﬁaaaﬁ@obr
listed 't‘f . 10[0024] As used herein, the phrase of the formof "at
| east oné B-or B" may include A or B or both A and B.
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devi ce ndjPri@hHeafe éls "Bt parts of the functional device may

be pri nt §002575[#039 $mb@Liingwts nRypesidedHeor RYe PE@Ndedepintédinkyiapr i nt ed
or hybrid device or product (e.g. an information output device)
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each fun éPI onal devicce I'nan arran
form andrinkidch may be provided in the information output device.

25  [0027] Various embodiments may provide a fully printed or hybrid device or product
(e.g. an information output device) integrating operably coupled active or functional
devices such as one or more interactive displays with a circuit including multiple
functional devices selected from a group consisting of energy storage devices, energy
harvesting devices, sensors, switches, capacitors, resistors, inductors, and conducting

30 traces, etc. For example, the fully or hybrid printed product may be an integrated display

including a light emitting film and graphics overlay, with integrated energy storage such



[ 0028] Various enbodi nents of the printed device may be enpl oyed in
various applications including interactive consuner packagi ng, for
exanpl e interactive consuner packaging for electronic devices and

i nteractive consuner packaging for food and 10Obeverage, as well as
interactive pr nted nedia. [0029] In order that the invention nay be
readi |y understood and put into practical effect, particular
enbodi ment.s, wi L1 _nQw . CLi . eX | es .
it oo My REHETC B sk, S0 AR 55 R8s, cofl i
a schematdompbheackamdi agimegratd aensonfEachdtictiondutepite (deyh pewtdBypplyl Zn
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100 may havkaghs fhstleatdid QRvieds W GRiefabBved thidtflr PutiRYtngd Ry ©8d 104
may be arranged. For exanple, the printed output device f04 25 may
be” pritnt d¥verdes. agweH ehimteigctive PRAGASMIIa- on or onto the substrate 102.
The power . i i j 4,
ani ch_ outlsi T erdky e MR o bANT be HAgh End AP AL B AR
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[0032] In ankﬁyP_enb9q%n?nts the printed output device 104 and the
pover  supBPy" PIEEERY B8 I8 gr ated with each other and/or with the
subst r at 00519 .FIGN 1 atshets Watktanatic Nodkr difdred 0T AbfordevdrcaithlHedioel 10he
power supply 106 may be integral to the device 100. [0033] In

vari olfs AtBydingelift JariQusecy cifgpphy Mpematign PHprtdevisy 1PHyinsldes a
printed ROBGESYOR! Y pARERAGR g@w&@go@ YRSHLAl G +Hd%up ific SYAMRL Brintelde
power supply 106 rmay be printed, using prinhting t echno ogy, on‘or
ont 0 t he sy dedite 109bsing henfeduordefor bhipuitioginforigdnnend haveessugplydloé

substrate_ 102 on which the pr.inted output deyice A e p. r
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subst r at &ohfitnBhdid? AlecRiniddNSouplibgt €d out put device 104. The sensor

may be integrated with the printed out put
[0031] In other words, the information output device 100 is a device that outputs or

conveys information to a user. The device 100 may have a substrate 102 on which the

printed output device 104 may be arranged. For example, the printed output device 104
25 may be printed, using printing technology, on or onto the substrate 102. The power

supply 106 supplies power to the printed output device 104, which outputs or conveys

information. In various embodiments, the power supply 106 is coupled to the printed

output device 104.

[0032] In various embodiments, the printed output device 104 and the power supply 106
30 may be integrated with each other and/or with the substrate 102. In other words, the

printed output device 104 and the power supply 106 may be integral to the device 100.



10 device 104 and/or the power supply 106 and/or with the substrate
102. The sensor may be integral to the device 100. In various

enbodi nents, the sensor may be coupled to the printed output device
104. [0035] The sensor may include or may be a printed sensor
arranged on the substrate 102. For exanple, the sensor may be
printed, using printing technology, on or onto the 15 substrate 102.

Ther ef or -nte V] 4 . or.. .

ot nted. d0dilanSalilrdptdiBhs, 166 e sHE1T 186 IS BARRCE: Y p08 prinig,
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signal. The out put signal may be provided to the printed output

devi cé 10wrilpil@h mpapemdhaiedout put the information in response to the
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i s recei wenhtdd @nmithievise h8bis, coafiguray tpowputdie irf@ntaeibe warsspanaé ar aeiighgln
corresponding to the type aof output 25 signal received, or

change! allfe e sttt e STpBIPDEt BB op e g Bbitin | e be
104 in rQﬂ"ﬁQ@?ﬁnﬂé@ oliip@t BeMtidr1045 THB AbnsoL &Rk WRAntelREdUFHIN thel BHnt@XARPte
changing the formor format of the infornmation and/or the brightness

of th¥ i rficsicra P4 and/ontheByyer suprl A PG ard/eitivlel ihgsHbsiratet I92. Teasgasor may be
i ncl ud | ol i
I ncl ude gheb&asd t}f%n(?evf}:fg,l%g. O 0L RE NS HodRhent, tﬂgi:s‘éé&%@%p%h% cglgflecl kP

sensor may, for exanp etect a change in’a ntensity
so that tpmtgrautgpuedeoct Ji4t devi ce 104 may output the information in a

sui tabl e . for exanple increasing.the brightness of the

"t or e 1100l SERer EHBTBCeI G Doy bl e SRR catie LR 0y,
decr easi Nrtdxample, g Bass: afayt e piinfer T8k PAnUE RechhlogyIDéL 8t ohiodtHe
intensity is high. 10038] The touch sensor may, for exanple, provide
a si gial SPBSFI‘%?%J%IPF:%&I‘%H’&E prttest orpitalevisat Bhandidgiserson ooy RR Rnked 98er
touches the dgurfe B0 maDgihlCRbidhets O byicd HRVLES 1Ak MRYablen
output the infornmation. The printed output device 104 nay al so ch nge
t he i nf orswhttiatslBGuep whichdthierpriméshoutpet dayice 1udhe bywerhapplyelQ6 aml the
vari ous egbogige%%sﬁnﬁge touch sensor may include at | east one of a
resistive touCh séMSOror a conductive touch sensor or an inductive
touch ser{9036] THeG3pr hiay \sarse @ detertadhpm Righal, Fdiexpaple ansuRMaY sthiflusmy

I nel u2d © Oaﬁldqgg/y g§1e%?e EIP glrltgl){t signal based on the input signal. The output signal may be
provided to the printed output device 104 which may then output the information in
response to the output signal of the sensor. As non-limiting examples, the printed output
device 104 may provide the information when the output signal is received from the
sensor, or may provide the relevant information corresponding to the type of output

25  signal received, or may change/alter the information outputted by the printed output
device 104 in response to the output signal received, including for example changing the
form or format of the information and/or the brightness of the information.

[0037] In various embodiments, the sensor may include at least one of a light sensor or a
touch sensor. The light sensor may, for example, detect a change in ambient light

30  intensity so that the printed output device 104 may output the information in a suitable

manner, for example increasing the brightness of the information when the ambient light



10 storage device. The energy storage device stores the energy to be
provided to the printed output device 104. The energy storage device
may include at | east one of a capacitor or a supercapacitor or a
battery. The energy storage device may be rechargeable. In a
non-limting exanple, the energy storage device may be rechargeable
via a nains power supply. The energy storage device may al so be
referred

enbodi man%l%nﬁ@h% 18&\/\@1{(1 é& Ir%gl égg ¥éa§1%g tilty bl%%htn%lg 3%?11(3 n ormaLon wﬁl i
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electric rve devi c sypp eper.
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device. [0044] I'n various enb nts, the visSual output device may
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acoust’i ¢ raf?ﬁﬁaﬁo 80 PECT A B (66T Iyt cgwodisenisaihesapigytharvesting
i nfor mat i pRicel BlayeX8Mi6rel thet @ﬁm%ﬁrﬂﬁhtoﬁs @40 171 GBALoHEX SO Nrious
[0047] In various enbodi nents e acousti1c output device nmay include

or may beembodpueksrihe zo?reﬂmrvesmng/éwmslaé rhduderentmy hehe ppintedt engrey
out put d%“r‘?e%‘tu}go e URY, lIlPlgl qurﬁe@teneteﬁshmges%ng device may be printed on the

substrate 102.

30 [0041] In various embodiments, the power supply 106 may include at least one of an

energy storage device or an energy harvesting device. In embodiments where the power



a visual output device or an acoustic output device. In various
enbodi nents, the printed output device 104 nmay be enbedded. [0049] In
various enbodi nents, the substrate 102 may be at | east substantially
pl anar or flat. In various enbodi nents, the substrate 102 may be

def ormabl e. 25[0050] In various enbodi ments, the substrate 102 nmay
have a thickness of between about 100 p. mand about 10 nm for

I t . 00, R.
and About P06 A APl Rt ARt T Be BERIRERRE RS, B uBil
100 pm arstbrageodéviaObndl theumerdyehaeesning kieuice 504); pencamsed oo ichSotien. Othe

bet ween about 1 mm and about 2. nm _30&0051 | n_various enmbodi nments,
the substEHEY SRFESHEYICAARE STT B GRHEY BB ciuhihe RsteY 1BtesHAE dRdcabout

10 m f or(ogaanR vari St MERAIEGRY thel Hhteibapet RPREN 02 nly RELIEE maRBO Wt
100 mm and about 1 m between about 100 nm and about "500 nm between
about 5100visl ewfautadsyise. Do vism! damhdericameudissby inforaaiipra fouaxamplenin

between aR0Rm A drdilc30flyAhAHEerd) h&%&%{@f&(}t@&%réﬁg%gamp93%5. 3

[ 0052] vari o e su ve a W dth
of bet wedf4#)dntvabod)@mhwdiaeaks atheutisukd ontput deviex amyl mclhdé weanayabe un

100 mm and, about 5 bet ween a t 100 and about 1 .m. between
about | 1007 EBELPU B ARES: HEF VEBRPEbolt VEUE AR SV Y 2000

bet ween ahfuhathA0inFRpAsk RLAUItcI1iBh IR VERR BPemp9diaisuanst aberd 1
m or between about 1 m and apbout 3 m [0053] In various enbodi nents,

t he sW@bstgeasrated b theaisereceveddiythe unteragiive visvalpaitput devied-udi ng but  not

limted t : > I i : ' r :

[o054] 1 00 E) 3G SnbERaNd f Ryl SRpE affs Tl BRI RAR TG

mat eri al filmc Thellighy ebutting dfm Imayiindade am cagpliamtiedal e apaloyganic matepaper ,

| eat her, i.t abl.e packagi n terial or any other suitable

mrer s al 05V YRR bR B Gl ey M Beoiam b oa

def or mabl&spiat erierdmpld 2[d@PRSlscledn.var i ous enbodi ments, the printed

out put device 104 and the power supply 106 nay be arranged or printed

on a Wand0848idn spriquiempgpinanty degumicdroudmmt deyiee | @may ingkile g mgy be an

opposi t & Bhelesoutur BhGeeS HRS bEstshc ilnﬁ’tﬁut de@ic\é%ésyp%lﬁpﬁmﬁrhmt for kifiple
do i de of the

sensor may be arranged or printe a sane substrate 102
or on a dnfleioamof & aiwliofigndher sawbdt rate 102, relative to one or both

f th | . devy. d t.h ly. .
vari ous. CRBEAALEL PAESRE, e Rl B Ee Pt g e

har vest i ngedkeri ce nmay be arranged or printed on a sane side of the

substrate 102 or on different sides of the substrate 102, relative to
each 8t hdPO4 dn grriqus eqibegignepls, ﬁﬁ@nﬁwmp@é}t BeHgsUt04deay; ngludent legshone of

various e GBRLEdevM3&)rGnlaBushit oiBLEIdVHRC Tl PRfus ARVDERRNAT B printed
arranged on the Sane side of the substrate 102, sonme or all of "the

f unct i onatutpiededesl(fayasles embeddeed or printed 25on the same |ayer
and/ or Or[OﬁiciJ] fIS Qggéusl e%yb%ﬁﬁné’n?s!, ‘?ﬁe‘ s\ﬁ%st}a?e poF mggr] %E QF feast substantially planar or

flat. In various embodiments, the substrate 102 may be deformable.

25 |0050] In various embodiments, the substrate 102 may have a thickness of between about
100 pm and about 10 mm, for example between about 100 um and about 5 mm, between
about 100 pm and about I mm, between about 100 pm and about 500 um, between about
100 pm and about 200 um, between about 500 pm and about 5 mm or between about
1 mm and about 2 mm.

30 [0051] In various embodiments, the substrate 102 may have a length of between about

100 mm and about 10 m, for example between about 100 mm and about 5 m, between



[ 0056] In various enbodi nents, the information output device 100 may
further include a processing circuit configured to comunicate with
the printed output device 104 for outputting the information. In
vari ous enbodi nents, the processing circuit may be arranged on the
substrate 102. In various enbodi nents, the processing circuit may be
a 30 printed circuit arranged on the substrate 102, for exanple the

pr ocess! na%oﬁﬂ fd%)%]tn agﬁlﬁb&ﬁ 1%%6&&%%%0&%0%9%& %f)&lt %98 nﬁ-l;%eetween abgut
processing circuit nay provide one or nore signals to e prlnteg
out put deMiOcremlad abdst 200 ann) batweémaboak 46§ nen anbi ebputodke as ibagveeh rabontt

may provi an actjivation signal .to the prjnted output device 104 to
begi n out%@t‘?@lﬁagﬁ?ﬁ@ﬁr‘?&ﬂr :eanf‘bg'éﬁ']i laﬁggémgi%nts, t he processing
circuit igosnURlvatodsOerhhRliReit)t el sestidt [ 0damibE BavkOf width Q@DédwdeR about
addition, the processing circuit may be coupled to at | east one of

t he péwerlO8uppl andiabeutaHtme fort sxamplenkesveensbort H¥hmp ad ahoyt &uarhstween
the proc j i I L i f n
provi do. oo OFRRHIbARA SRR Boft [03hs EThaI300 HR Hondl i
response 106 minendiabmel200 @oe) hetednraboutt 306 mmraad raboudtr Oamldiet ween, abbine500
processing cirncuit ma rocess t signal received fromthe sensor,

f or exarrﬁ'glé1 aé‘ﬂﬁg?‘itﬂdn%igetgﬁﬁ’/%’lpu?fﬁ iaﬁﬁutérm'/ or anplifying the

si gnal . He043)an MarRus tdhebolmes Sthe Gubbtitd!i 102 MYy HeS of Y ViE@bid shape,
switching function and/or an anplifying function for controlling Fhe
power 19 uppelréiag byt ok Emifsthicr 2 saupis § repggiec? eifrde. g ichipsourduaondevi ce
104._ [ 005854 X@fib RUSHIRIRALIIRA Subste 10AL0NBY ol Gt BlleridPH(ifink 00
may further i'nclude a swtch or a swtching Circuit. e swtching
circuit raynbelimitgd ford pldstiwa pohinreg, £ papenileathdrna $itablei paokagingomaicriglndrs

th i t chi ir.cuit b i nted th bst r at 02. .Th
Swi t chi ng ¢ OTEL P ATy mE Bapt Vet e aisEaS e gl e d0? My adgde of o
vari ous elsagiaBRmiS8sridlhe i nformati on output device 100 rmay further

i nclude at | east qne of a, printed gra}iphi c or a E)ri nted i mage or_a
pri nt¥d +18035] Iqwéliwiqq}l@gl%me&nnte output device 104 and the power supply 106

may be arranged or printed on a same side of the substrate 102 or on different sides (e.g.
opposite sides) of the substrate 102. In various embodiments, the sensor may be arranged
or printed on a same side of the substrate 102 or on a different side of the substrate 102,
relative to one or both of the printed output device 104 and the power supply 106. In
20 various embodiments, the energy storage device and the energy harvesting device may be
arranged or printed on a same side of the substrate 102 or on different sides of the
substrate 102, relative to each other and/or relative to the printed output device 104. In
various embodiments, where two or more functional devices are arranged on the same
side of the substrate 102, some or all of the functional devices may be arranged or printed
25  on the same layer and/or on different layers relative to one another.
[0056] In various embodiments, the information output device 100 may further include a
processing circuit configured to communicate with the printed output device 104 for
outputting the information. In various embodiments, the processing circuit may be
arranged on the substrate 102. In various embodiments, the processing circuit may be a
30  printed circuit arranged on the substrate 102, for example the processing circuit may be

printed on the substrate 102. The processing circuit may provide one or more signals to



and/or the printed image and/or a printed text nmay be printed on the
substrate 102. The 20 printed graphic and/or the printed i mage and/ or
a printed text may be passive. [0060] In the context of various
enbodi ments, the information output device 100 nay be, but not
limted to, a consurrer packaging (e.g. for electronic devices, for
food and beverage), a printed nedium a page of a book, a poster
(e.g. argll ) I oat i b

i nf or mat |tglr:1 P ggtggut evc?e‘élggfgg' %fl élb%gggéfe%m@r#@re %18&%95g o may
25appl i cairpods, ani mﬂivadomgignek td hie qmpteidcautpmndemmﬂ%rtedb@lm)\oatputtmg
[0061] In I.he con ext .of va us en@gdl nment.s, one or no of .t he,
R PR R AR e R O R R A
106, the &g dyvisd gy4age device, the energy harvesting device, the
sensor, the switching circuit, or the processi circuit may be a
ful I'y Sori[80%0 Inadeiipantie RieSFFYRE BFCE MyYHDF Gomlpcﬂfceat fepsirone i ghe power
devi ce. sﬂ(}ﬁgdfdé' YR 13 @hbe’ 1?@%'%?1' Mmtlﬁgeex% @ng% Rbcdsiifie HOGE iy a'
devi ces may be in an arranged formor an SSenb florm %(f provi
in the i rr[amvmalscgnabﬁ‘bmuﬂlectemocendﬂhbn pioOllé 2ne lar hive stgmatsetot thefpnnted

vari ous e i.t shoul reci ated.that one or e. of the
functi onaqn?ﬂi’g\fge ﬁP & restpﬂlésepﬁpl tﬁ? é@%ﬂldteﬁ?ﬁ’e‘ﬂge’in %‘e PEIOr e db&Wé‘r the
supply 1Qfodesifig citditt BAEHOYesS HRI AGR1 feMbeRia dhddenbdrefof BRAMPle sampling
harvestl ng device), the sensqr, etc. may be integrat ed. By the term

"i nt elfr atasg/or fiteringandlogsmplifing thesignal Evﬂwpred@mpe@ewg GIcHE nayrals
provi ded i t or
xanpl o farigg eopREhER BACorindictar BRIl AR RocoRFYYEE thBower
Ther ef or esupplied Hyuh@po\mrahpldw%@ theprifted bwtpetgleaicetléd.t he i nf or mati on

need not WEdEQba P iPuTu BPrEiianen b FOT MRy Spfhat sk e

out put demirh ot QQwittling opeiiaThe swinthitdierduftfradytt 4 @mtwmwhuﬁgewcaa In
100. 10[0063] In the context of various enbodinents, a "circuit" may

be unter Sa58Es g@bedierisnthegpvighing fircuit Fave e RENISE aBnthetspbstinhy ¢62- nkhy
be speci alyiRHNBREEIEMAE YE bhY oPthe BroRERERTHLHr.€XeCcuUting sof tware stored
in a nenory, firmmvare,” or any conbination thereof. Thus, in an

enbodi meri005H In dﬂmwlemborl'@yenbeﬂa ihfrdatignroatbult deyice H0rroay farer iaclude at
progra AqRQ r anmabl C sor

M or Opmgéssg 8%;9 ?f‘ - éjﬁn{eﬁéc{%ﬁéj 81h ?L%%Pns flindse ora pge{%d exq %t&? g%phlc
processo randfor ahcﬂaduaednd gpsindive hlmteﬁetéxteﬁafmbﬁ pﬂ’mtédeﬁ(ﬂ)e mb@@a&s $02.)TheA

"circuit o be a roces or executing s ftware, e.g. any kind
of co%?putrgwt%‘r ndéor © gy %Pbagplaﬁ? KGR PPENEl machi ne

code suchopago] Qn%e cbaeRt oiAF!inoﬁ@ élﬁﬁodﬁh&gs P nfIHBABNSEbtARVRE 106\Riay be,
respective functions which will be described in nore detail bel ow may

al so be uUndewsilpgtedaw, & camisvser packagingde.ar derndlectiwinich dedegs, 4ot Eaordaanidve

enbodi ne t i i

ot or a1 et byl PREEEHRES ofh b a WS LR TR R ostbFy poating
exanpl e umaderiar dhell pamxceSlisd inforomtion edipaudevine 1(emaynbe upat foomtataétimt
devi ce 100. se t he enbodi nent be a volatile
menmor?y, faé’Ph%%?élﬂ%F‘?éX%E{J‘EﬁéM}te ]é‘iﬁtlen%ﬁ‘ﬁﬁ’i‘??‘i\%%s Mermory) or a

nhon-vol at [loh éaé (AR OB Yt dFOVFariByf BRbEdimeMR M & RBF2HMBR! AndtRast §dvidks,
Menory), PROM ( Er asabl e PROV) , EEPROM (Electrically Erasable

PROV) , orm@luqhnabht Wéﬁr@lsﬁd te the poveer spRiAy L0 thaenergiestonage devies dregpmergy
trappi ng e MRAM gpet t n r.a
PCRAM ( Phase b n%gc Randoe&ﬁ bgjgsés?{l%gln%r%}])csufﬁ @g @%gsﬁﬁrﬁl}%{@ﬁﬁ% p¢"s

t he nmenorinllygyinke ﬁmotvmﬂlaaﬂeaxse mrzt hegrid lpeinted dosgRinalgdeiicec lIntaddltlon or

30[0065] FIG .1B shows a fI art. 1%0 i]lustr tlnga a met hod for
manuf%?ct Lﬁhieﬂﬁltl& Y, OI€ Or Imore 0 the nctional devices may e in an arranged form or an

assembled form, and provided in the information output device 100.
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i nformation output device, according to various enbodi nents. [0066]
At 122, a substrate is provided. [0067] At 124, an output device is
printed on the substrate. The printed output device is configured for
out putting information. [0068] At 126, a power supply is

provi ded. The power supply is configured to supply 5 power to the
printed output device. [0069] In various enbodi nents, at 126, the

power S “p@béz} rthé)@onPJx't A3 9% HAAE e%ﬁ%lﬁiéﬁéfr{% 3h&uld EJ(Q géglzcﬁtgd WAL bﬁ)euér more

enbodi nents, "a sensor e provi printed output device nay
be confi gpfrthe fitnotional |dc|¢1cetsk(e gi T Qi i cmipuit ldewess pohsle: powea ssprgndD6 (e.g.
recelved romthe lose SOor. ari ous .enbodi nts he sensor éﬁbe

printed d efﬂ%g%ﬁ%ﬁ"tgre gee g ‘?’1iileler‘?e‘i%rl1a8{f§“ %’b"ie?reth‘f sensgly cieogiay

ener gy stigfeg@€ddByithe tehmy iMegiatea¥, ifl @tmednd thed ihORScRIHAPdéviR s &"onﬁéaeor
energy storage device may b:fgrlnted on the substrate. [0072]
O

vari ods eHpudshenprintedyas Baygof the infprarabion wapuk devisry! We farcxaniplp f@éned or
provi ded. .9 é’dargr %d%ﬁ%@'kdﬂ% Les ] ?hlﬁ‘-e?e'f eIhe c\égﬁ%i 'dgﬂcéjﬁﬁgﬁ&d?@g\falbe

printed on t bstrate. 007 e’ net vari ou
enbodi nertbshe utforstmlun cutpet dpp«reebGOatﬂsdsubhaaxtm devicenfer dxaaipler @ battary,

t f t d i t i at .
CO 8ol kP e B By AR R ool
devi ce 1Qfpefitiyn bEthe difoRahtidh ofpavddest 1@0. printed. [0074] FIG 1C shows

a schematic hlock diagram of an |nfornathpn out put devjce 140, 20
accor i nd &l Jaﬁheo%teéh%%ﬁ%m@ odmgnts, r Sirkait | BAY buyiplsrstendyas @ay kind

i ncl udes g aoiog{caﬁﬂﬁla&naﬁmg%ﬁfyr Yrech iy be%gwla Cp%ﬂr;s&sx cﬁtm |ty S;S’rg@éé&&“t

devi ces 144, wherein eac ri'nted output devi 144 1's a ran on a
respectlwge@mbsmpﬁwaﬂkwae@ﬁlaMEmmUMﬁﬂmwweoﬂ2®Mbsmbau9®11¢®oféﬁmsin

wherein each in d Q , device, 144 | ured for ou n

i nformati on %dé%%ng’l i nfglrcg'tﬁr dePure® ]fgf ‘316 dff&lfrcégm t§r caolfffﬁgréimf%g © logg
plurali tycn(nfnt subl tasas ggodedRindblet proees@br ol fiet , mRrshreceROWEE. gS WP Podhpl48
confi d t o .suppl y.. power o each printed oqutput device 144. In FIG
c tHe | Pﬁ@lcpalbr% Gyt ( 86 beoFror. o rmefteey WHBiGIpReSe! Computer

rel at i onsRIFCPGLWRER). tAeRLHT 8ld ?rta}éo% aﬁﬂgﬁs&ﬁ'feﬁ&u@iﬂg sofhiie R g”aﬂ*r] kin¥

of printed output deV|ces 144 he coupling structufe 146 and
power supylsprpAsT prpgren, Myammpu@e pedgzanrusogl 2 vl maghiamdpdy such as

rechani calg g g‘%{ﬁg%mé%g%?wa&ﬂaes&f&ﬂaeleggec%m 00 CKhRY Sl be

described in more detail below may also be understood as a ‘circuit’ in accordance with
20  an alternative embodiment,
[0064] In the context of various embodiments, the information output device 100 may
include a memory which is for example used in the processing carried out by the
information output device 100. A memory used in the embodiments may be a volatile
memory, for example a DRAM (Dynamic Random Access Memory) or a non-volatile
25 memory, for example a PROM (Programmable Read Only Memory), an EPROM
(Erasable PROM), EEPROM (Electrically Erasable PROM), or a flash memory, e.g., a
floating gate memory, a charge trapping memory, an MRAM (Magnetoresistive Random
Access Memory) or a PCRAM (Phase Change Random Access Memory). In various
embodiments, the memory may be provided as part of the processing circuit.
30 [0065] FIG. 1B shows a flow chart 120 illustrating a method for manufacturing an

information output device, according to various embodiments.
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substrates 142, where each printed output device 144 may be printed
on a separate or individual substrate 142. Each substrate 142 may

i ncl ude one or nore printed output devices 144. Each printed out put
device 144 may output the sane infornmation, or one or nore printed
out put devices 144 may out put the sane information, or one or nore

ot her printed output devices 144 may output different information.
Each pri %ﬁéﬁl%tlﬁgtaéﬁgt\‘étgfsd%%dé@y al so out put different

i nformation. 100761 The coupling structure 146 may be a printed

coupl i ng [8067)citulr2d, aT hetpetodeyicens) petted oh tlieesubstbateralhe lpeintad cutpuadedpgsd
formor an ﬁsseg‘ﬁﬂl}_ed fﬁr m. JThe tcoupl ing structure 146 may be a single
st ruct ur & BBRITG T SRS mENOIE Y Me pl ural ity of substrates 142 to
each ot heooesThe wwyRlHoR@r Sifple iLpvikés. ’Iﬁﬁ:)’pdi?@erasﬁﬁﬁ?Q@doﬂl}gu@edsiod@ppl?
10 periphery region of each substrate 142. The coupling structure 146
may al’l oWorsethe pented guigpt deyisét rat es 142 to be arranged in a stack
arrange ot T i 1 y.-ahl . ow
A S L R R S S e R A
ot her subwbstetees 142. I n various enbodi nents, the coupling structure

146 . . . 15[ Q077] . [ nbodi ,
the powerVONAy2iSH° RREBCNT L Ber oY s mibogh T Pl OORE BFen,

coupl i ng 1Biy b€ totifRuiedibtoosutil @ho Infoieitiph ik adspbnse @b aSHifrBl FxbRS8d filof the
vari ous enbodi ments, the power supply 148 may be arranged on the
coupl §0ng sshsofdp YREOUSAEDQA MRS, BigSROSSF man e prHited pn dhsprbBRLe: he

substrat q8o}4dn vaROEBImbIUIMA S, O S 26 TR, i

may be aqprﬁt ed p(_)vvermsupljpl yt 20 ’[00796]?5{1%81\./&5%:agﬂlgg\epﬁlob}?%gk%ﬁg%@he
power supsrigusiengbaditperts tha riergytstdragesievisnenayfbepnined enghe siberaige devi ce
or an en rvestin evice, various. enbodi nents, the energqgy

ot or age g1 a8 IRl bolmiS s LR HEEA R TR0 T o PP 68
enbodi mentagipud disbodliresgy, thwenegthangsiieyvdsv e iy Hegriatadronitheshbemnae.gy

har vest i ng i ce. 080] Inp various enbodj nents, an _energy storage
devi c¥ o \iaﬁheelﬁétﬁaf? oy erhg m@_@ﬂd@&b@id h‘fé?PHS%Cl%FFﬁi Hiheee g more
printed oBatRRSBr sspddeAtsr iretioh #R1deQUcIfNRO H RN Patc AR EREMIN S, as
storage devi ce and/or an energy harvesting device may be arranged or

printed olesaribed doiplcrrigrtsafthemniprmatigsoutpyt desice 06 maprbe domedtos prayidedor
nor e of toqgﬂgiegr ality of printed output devices 144, for exanple on
di fferent substrates 142, nmmy share a commobn energy storage device
and/ or a [60THITHIGe D€ rshywih arsvlestatio plabdvdiggam lof av dnfoaustiodlougid ddiioe N,

t he common energy storage dexi ce apd/ ar_.the. conmon energy harvesting
devi c¥ e B PR o %m%ﬁpﬂﬁﬁdn@mﬁm%m&h@fww% R}Qr%@ s a
enbodi MenflgaliQE sstral¥® ! £2, l2§MUREDf PFine@ BRPALM IO 44, WiHekdi® Bath printed
devi ces, including the associated arrangenents, as described in the

cont ext ohtRHkedgvitRotHhtis oimaseed@n deieFRestive Gubsitpteh 4P rdfv fhge tlurlity af
i nformati | . i I I at
21 CE e NS, G Uy HYRY Sy e IO B R
sensor ( enfprmatiqn; b cb@ding sgectser MorayfipeedtoosonpledhoplusdichoSubsttatet 162

142, or on one por nore substrat 14 | n vari qus enbodi nents, K a
comoh RSO HEE B HPOUE Uy 135 Caifipmied Sheth Bo RSB R Sttt
146. [ 00&k})ick n44aniRGS 1€HOUheRptsenttdss | 3T QHIMRILRA t&sHIM the F8MHiGiRNiH4A0
may be a book or may function as a book, where each substrate 142 may

be a pageechreepribe pygHity pheuksgalss ildg the plurality of printed output devices 144, the
coupling structure 146 and the power supply 148, which may include electrical coupling

and/or mechanical coupling.
30 [0075] Therefore, the information output device 140 includes a plurality of

substrates 142, where cach printed output device 144 may be printed on a separate or

12



10 structure 146 may act as a binder for binding or coupling the
separate substrates (pages) 142 together to formthe book. Each
substrate (page) 142 may be flipped over, about the coupling
structure 146, so that any precedi ng or succeedi ng page nay be shown
to a user. [0082] In various enbodi nents, where a page 142 is open
and viewable by a user, the 15 page 142 may be activated or powered

on, for %&’imhﬁl Rbstfie 1BOWEEHSUB é{e 31€1§1m§ fnc Hf: %‘ﬁ%;dxt ore xRk BL R

whi | e pages that are not open an non- e user may  not
be acti valeerenidd dae puntod outphi @vmaylttmmuymlmmt piwmmeamfmauatpm onone or

0083] FIG 1D t 1 | ust t hod
Fanut act (PR ERsP 4GP ot R S Blsiichy SF 51C 8 1fpcother
enbodi meried20hPAB4Akvibts 162, m&y putpuel diffaremf nﬁ‘@lﬂﬁhbﬁlt EsclapeinRaovkpad.

[ 0085] At 164, a resBectlve Qut put device is printed on a respective
substﬁatébﬁFeﬂﬂ%HBVﬂ qloptpyt diffecbferameian. The respective printed

out put d f I

A D66, 2UURT I SAPROURERL daeIHAEYL o e TR pBlp; The iR
subst r at etuttgre234@anhy dehar ansarramgﬂtbcfﬂm[l 0987 aé.‘senm ftampoT\ber csumpllgy
IS prOV|d power ,supp figur sup
respectlvéugyﬁﬂgﬁ 6ﬁtad5%§ S&F foﬁﬂgV t8ugléwgiﬁe F%?

168, the spBMaressuppb yéaémmhble The Qwup;lﬁ@ dncate | eRshy Mear@hgdden a&mal drng

structure or one of the plurality of substrates. In various
enbodi®mefeEPhesy rggion 6y, eﬂtCheS SRE 148pphs CREBINSeStHICHYT Jd8 BAY taew the

coupl i ng 3t AKGIH rsﬁbs%ﬁ{%é Qa2 ?diﬁ@aﬁ’d'n g@cp ¥ @ﬁgckoarrraﬁgﬁﬁelﬁ f OI'Ieh)%elsﬂll@ %H{egt"lql%

[0089] In various embodinents, at t he power
printed crupling ssasurohtd iy allpaw @@Lhamtng% tcrlm:dlsnl@:ed langlﬂaﬂ}afelanh@to one

plurality r mcng %l?l%etl rsﬁ%s;:f‘la'gfs 1 9991] vanoug Slbngt hO{ZiS C%%%fn%;gtm(:%e g4€8nt B

it shoul d be apprecra Hore Teat ures onponent
functlonaﬂmxhammnxkutMﬁmhudlng the aSSOCIated arrangenents as 5

descri bed | he cont of the |nfornat|on outp device 100 may be
f or meld oﬂ W&fﬁld@ﬁ% eomm Sppply 48 E’S‘Ht ﬁpamed\fa]f oh at

enbodi Mentse ohd18f HRY dBur hﬁg gﬁmtre Q86 ofB¥e lop g{éﬁﬁraﬁayop%sﬁtesomm Q’Qﬁfous
conbination of a text, a picture, a graphic, an irmge, a vid

vi sual pembegipeiss they pOWeIL PP éﬁ%lmayab% eurnged andthercoanting stsmcgnral 146
10[ 0092] ua!gg/o% P&‘ch%?ﬂﬁ?ﬁﬁe HsodBlk ASuEaRedIgeNt s, the term "coupl ed”

may i ncl ectr
[0078] In various embodiments, the power supply 148 may be a printed power supply.

20 [0079] In various embodiments, the power supply 148 may include at least one of an
energy storage device or an energy harvesting device. In various embodiments, the
energy storage device may be a printed energy storage device. In various embodiments,
the energy harvesting device may be a printed energy harvesting device.

[0080] In various embodiments, an energy storage device and/or an energy harvesting

25  device may be arranged or printed on each substrate 142. In various embodiments, an
energy storage device and/or an energy harvesting device may be arranged or printed on
the coupling structure 146. In various embodiments, one or more of the plurality of
printed output devices 144, for example on different substrates 142, may share a common
energy storage device and/or a common energy harvesting device. In various

30  embodiments, the common energy storage device and/or the common energy harvesting

device may be arranged on the coupling structure 146, In various embodiments, one or
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coupling and/or mechani cal coupling. In the context of various

enbodi nents, the term "coupl ed" may include a direct coupling and an
i ndirect coupling. For exanple, two devices being coupled together
may nean that there is a direct coupling path between the two devices
and/or there is an indirect coupling path between the two devices,
e.g. via 15one or nore intervening devices. [0093] In the context of

various digfRiteS  of N@nihbRs "@Jifah&ﬂ)" al  d¥idaL) ﬂc'iucﬂgg fle a%)éo!éﬁted
with regard to a device, an that the 3eV|ce I's formed” or fabricated
by neans asfangenenitsytab dgscpibod asthe conteyiaof hasnfentrwnenng devibe 100 nnyibeg

process may. .,nelude .but not limted. t cy.een printing, flexo phy,
gravure, i nkjét. e 2 t ious
RiLBE ' B aBlsimiR e Rick a0y FSFRut bl we b Breoglar i
enbodi mentasioud ¢Rng@INIfem ffd ditdidnay bepossibledgor éachpld)e skiske(e. gMatphinted
regard to a device or fuynctional device, may nean a fully printed
devi ce orSeBSORyERY degrpYideonsishcabsigpnd4d. ahen grs At Mnge ﬁlﬂhﬁgé@% 1fyInpe
carried oltich@¥Rbodihch@YLEomMBL 5énsdr fnt GE ipPRARdedd B &gmﬁﬁyonbma ﬁ%’%‘fl&gf

on a single layer or through a nunber of layers, where the n
25 | ayer sstpretyredeiSi ne t he thi ckness of the device. In addition,

differ ent[O{)%{@%iv r'i] uls \(/)iif:n?e%Em ﬁn Plxggt{o?lto%ﬁ)élfge\%if%sl@}nag'nl;eg lgoiolkg)% m%r}]f

di fferent ers or planes. ernore, t

bet ween dayctions debbokeshe eath hdagite AN noly BehepdgRydrthe bdQThE cdlifting
printing proces ffers a | ow cqst nufacturi ng, _process, as well as
al | ovi’ng BFRr et aft Ay 2 @egﬂo%”ﬁnpﬁns HE eBiRliagithoserasp gybstrates
enbodi Menpguesy 12 HBRGE BMBIm GRVbSRS ERBY st {0 pRE) 042 Rlal Meatlpptal AQr,
one or nore materials including but not limted™to a light emtting
phosphor ,about thoeripding struciure f 4hsp dlras any proeriling @rsucegeding pagstmasche shown
senicondggé Lo, @ Photovoltaic material, an optoelectronic material,
etc. [ %f In the context of various enbodinents, it should be
appr eci at[e@B82] Hatvariedshenbddivaents, hveheps b phgd 140ispaplen Giad ivieavable. Igy a 18, the
144), any fu ional device or element may be fully 5 printed or
hybritl priaht 15 & aﬁlvaﬁﬁﬁ&ﬁg@afe{fegf > dpr Grmile E%ﬁf‘eaowrwplpddﬁafor
FIG 2 shogutiheShbaintibe WaleSRged I al W pbn aid/bNH-0RKLOIE tYUh Wker
devi ce 200, according to various enbodi nents. The information output
devi ce 2008y i ba detivatedsir ppwpted pnofhis ey wiviodte Hoves eprstinphomut put

devi ces h i i ' 2 '

devi ce oﬁgﬁﬁﬁﬁﬁﬁé?bQEg&gr%ﬁgﬁi?§5g359ﬂ?%#%§¥%%nmg@¥%3§r?883%@%53 o2
may be cdoflmeatidnoggivtdevite at@rdingtocaniposiadbaikdmete or product, i.e.

e T 0 0700 ah00ghe " v 05 erodments,
and the qoogspuiidl s Qdkshective Butplih Bedidd @ pRtibd Bn Ol tRPEctiTe \sLKRraR08) tHemy
plurality of substrates. The respective printed output device is configured for outputting
information.
[0086] At 166, a coupling structure configured to couple the plurality of substrates to
25  each other is formed.
[0087] At 168, a power supply is provided. The power supply is configured to supply
power to each respective printed output device.
[0088] In various embodiments, at 168, the power supply may be provided on at least one
of the coupling structure or one of the plurality of substrates. In various embodiments,
30 at 168, the power supply may be provided on the coupling structure and/or each or any

one or some of the substrates.
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be a book with nmultiple ones of the information output device 202
coupl ed together via a 15 printed support 214, which may al so serve
as a coupling device or structure for the nmultiple information output
devi ces 202. [0100] In various enbodi nents, the information out put
device 202 includes at |east one integrated light film at |east one
i ntegrated graphics overlay, at |east one integrated electronic
circuit ( r | j i EFY i .

st or age d@g?%em%ﬁ?se{%?wgg %l!tt%’)éaw N tllémd aq[r% ellié?{a gg}rg%}l%% ggdr?l:{tgélﬂ one
ener gy hafikstdquphngignicore ¢rong.of thqgHatabiyoiftsabstrateel | ). One or nore or
each of t (ntegrated. |l i.ght fil the integrated graphics overla
Che i nt eddBedIdbIRELBRRGA L Yilout rPoottae eBgpEbEamaRaRg) B rgitee
devi ce, tfagtuiesiof gombEtknBNs fNctivakVésSidendnelayding ehamyoddifed hiritipgefentd &
i ntegrated graphics overlﬁy may be passive graphics. 25[0101] The

i nt egrat él?Sffqbﬁﬁtm the cantenirlitheiormatpa peaiieNish i L0 mey deifanmnedely Previded
referred 4;Q,@gqan output device and as represented by 204 in FIG 2,
which nay be an integrated illumnated / animted display with

gr aphi cs [0021] Inthdeaq@iext of Neriensi entwidopsntathe wtne Jindomthtioh’ otay omilade any

circuit (or Qcessing.circui.t) 206, .an integrated .energy. siorage
devi ce (eo.%ge.d%gorbaa tcgp%naﬂﬁg,Ofa%tef(tntae%l?tgfeeé g (@fnhlg}a%’s%/iv#ﬁo’d%gfsgﬁl
(e.g. a pradepiialst avisualalignil, 2 36indamdl mmudldisigrayr at ed swi t ch/ sensor
212, where one or nore oé these may be printed, There is also shown a
pri nt¥d _slﬁﬁ%r st coperp P eYariys emBediESHSH A o getmed” makeinglude gleptigalof
i nf or mat | @ApliPUiRIKr HesafeS 2Y8lin SHOVhtdR of Watiows erhtRith&t€ Fhateal

electronic circuit 206 and the integrated energy storage device 208
may be prievipled way dnclude i ditset guphng dnd ap podirecp tauplingl 50 eringle,3wo
shows a s . i.onal _vi £ an informti.on ut

dovi e 3000 FREbufe FhBRE S8Gh AE mitsHitherB D 4 AN TRPLFE Rl RN b
devi ce 3QGonyicds bd/dtherefenidiaviindiedct cafpingwhihoietwesnpibié twe\detiees202. ofa
FIG 2. The information opt put device 300 nmay be a fully printed or
hybrid i P&§F POEHMEHOIEAEI®Sirti cl e. [0103] The information out put

devi ce 300093)qh URE Sorte:d WESlakidh £ crdBedim@fts] 1kt Qethat Ghlintddh UPriEhed and the
ani mat ed di splay with graphics 304, an integrated photovoltarc cell
306, and lis With seperd toda depiqee nean ahtherdesisy is @rmetheie@boeatgst hinmeahsed a
one side ST (- Qo . e.30
The i nf orating ph&Es (R SriohCRiRl e RS rilhE koS BTIAIAS ol o
battery 3ib@itelr toasmyen mintingi ferchraphyaprappo siffsea thoeaphy sud irdge. (retlg.
bottom surface). 312 of the subsirate 302. The infornmafion. output
dovi B 300nRSL o6 PHarmbEngHs b Bots e orpriafing] B4 EE it tege
314. The t6leddviRNbiChinSdchalByife nfyoMealLd 1@y Printed Aevied of RenydHRShlde
302, for exanple on the top surface 308 and); or the bottom surface

312, device.
[0094] The printing process may be carried out layer by layer, where a functional device

may be printed on a single layer or through a number of layers, where the number of
25 layers may define the thickness of the device. In addition, different functional devices
may be printed on the same layer or on different layers or planes. Furthermore, there may
be an overlap between any two devices on at least one of the layers.
[0095] The printing process offers a low cost manufacturing process, as well as allowing
bulk manufacturing.
30 [0096] In the context of various embodiments, the functional devices may be formed or

printed using one or more materials including but not limited to a light emitting phosphor,
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15 or away fromthe substrate 302 and electrically coupled by an

el ectrical conductor (e.g. a wire), as represented by 316, to the
functional devices on the substrate 302, including the integrated
illumnated / animated display with graphics 304, the integrated
photovoltaic cell 306, the integrated switch / sensor 307 and the
integrated battery 310. Wiile not shown, there nmay be el ectrical or
conduct i b 302y e 0, .
ur face 308 ARae: A p s SRl B 28 gt Yo of A o RS tRMic
anong thenMaﬂﬂomsnﬁuﬂ@mmohamﬁdeﬂhmes on the substrate 302 as well as

with the t.r |0534 010 vari ous enpodi mnent 0 of the
Finet | oo B08A I E5ued b vano spaliaeg dh SRl & e idtse ol fouh hh
functi onahe gﬁmea eatpht gevidt (chre 164n®14), ayrfr Fur@tioRd] A8 eick ef aleinég: hdy bé ully
substrate. In varjous enbodi nents, east one of the functional

‘devi cds rraipteskor bR gepted gr Wﬂa@lranquépeﬁpr ppapesmlled f9- t he printing
process. 0

v cos Ho e DAL SHEERYE prSpectif® ey o0 Ta i Stork (bl AR 200,
exanpl e aes:cmrﬂinrgstcr ataebsi empodimedtswie einfonmationt egipat eldvibat206r ychﬂias ias

printed on de ,312 of. he subst 302 osing t side 308
beari ng tH’ue hé)? lrl)lfhlvrlt uaP unc tloélné’lugpaltvqegggs O#gl(s)%ﬁcgl qu@élﬁn%soumm
enbodi rrertteslceaptuﬁnalbbya p&ﬁféﬂ duviczl br arfticleheThel SefaliBN o€ Snfofndlion3dubput
300perabh¥ cou |ed tqQ the functionaljprlnted devi ces, (e.g. 304, 306
307, W10)devigss B M3y Rri cpvaleqviagethst dm fore asepsatouad devige gr pgtﬂz!yt ie. the

Cptlonalhﬂﬁnhghﬁlaﬁﬁnhgﬁbygﬁlhaving the electronics (e.g. 314)
provided in or on a support or a coupl er/coupling structure. 101061

I n vari od80¥Hdo diarrews embysiements,heach dnfbymation reugmht deviby B2 ehaly riteesy pageeat
devi ce or tieGl kK _or th rt runt ui t.abl e

di spl ayi nsélg%r f%lPt%O!ﬁ’t i tggg%n]tmr'#l g d{umo orlr?fgli(r?ia(r%rp ut fi?tVéC? %40%%3’
one or nifea hﬁokd;atl-amum@iet ones namleumennﬂronmqﬁoaew@t 02, cohbled eJgettier GiAiaCS
may be provrgﬁd where th plneaéSio g: couplin structure) of the hook
i s | otat gt ?“PQR‘ér?Eﬁ BAE 0GB 0% heop ey dgyrsenprodfrasture i fhe
|ntegratqgmﬁyﬁqﬁbgﬁﬁkmqm € l&icdsPo Si ze and shape suitable for easy
handl i ng user. [010 FIG 4 shows a schematic bl ock di agram
repr esent[ﬁ{(?ﬂ}éﬂotﬁl‘l@m Gyl Flﬂmﬁi,dhﬁ wierpation guigheldeyice 498 ineludas raglilgagt ans

¥ apr osont D PUE o iR e DRE Ol B P By, e 0pf Tt

(FIG 2) el@ﬂﬁm@:l—'dlﬁult.’.{))r phAseisingusitauit), ed least bhéSintdgratad phagosalrigei devirel |

402 be o upled to.g batter 4, whic be o erably
coup| B (Eeh BREihAEL Ablees, opf dRedaih anuEr Baiv e MEGILRALe By PO oLl
conf i gur edil}. ©re@g &icr€oOskeh Of tHaBfteerhiRR qum 160 meanegﬁ&ergré}m&s om%y, the
el ectronics 406 15 may al so _be operably coup ed di spl ay (output

devi ce) 4ngeiafa clepiipnisecircyits thgdntegrated opergyisiwagsr devirgnthe intesiatad| spergy
t
percepti ?vewl Absice gﬁagvpg%gﬁnggc Ttl‘r‘é‘xltntegfa'?edr GRBRIS Bybay) ?ffaﬁe@e%%sswe

recei ved ront e senso h of r on
phot ovol tgaphicsel | 402, the battery 404, the el ectronics 406, the

sensoy. 4 I e dis 410 be a nte functional, devic

ondr o g e Gt Bend i BnS ufirBid Bbhigt ol 30 bedeirpepisis
FIG 5 shavsutputl dacChial bs Bpeskhtbdl Bl 204 RIFEG. nEt\hl@iGh fidy PRRHfiACkMidINg
an i nformation output device, accordln%mto vari ous enbodi nents.

101091 Atillmmated/iapmenied displAy athgraphiss 20 diadF1GTh dhase a&ﬁhewnqnalapmr@sed
may be pae?&trtsﬁm%eﬁ*t'(&spmée%&gtuétm %08, arfinblok L LS RbRYe dSvice (e.g. a

provid
battery) 208, an integrated energy harvesting device (e.g. a photovoltaic cell) 210, and an

30 integrated switch/sensor 212, where one or more of these may be printed. There is also

shown a printed support or coupler 214 for coupling together the plurality of information
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25101111 At 506, a printed sensor is provided. 101121 At 508, a
printed battery is provided. [0113] At 510, a printed photovoltaic
cell is provided. [0114] At 512, an electronic circuit or a
processing circuit may be provided. In addition, at 512, electronics
i ntegration may be carried out to electrically couple the printed
30di splay, the printed sensor, the printed battery, the printed

phot ovol tighs (R oedBeh LACSRAACESAINS, e Fitlshark P RBENIOLRGI 208 A Ble

At 514, a l'am nation process may carried out. For exanple,
may i ncl udegfatedrenaigy atoprgstdevice 28 wey be prov(ied 6h of withalrs pinged support 214,

enbodi ne t I nted graphi cs, the printed. di splay he printe
censor N0z, o'SBFE o YRGS ra o R B it SOR memikh fihoe
printed afeviteSONOIcEorAfIghS tviadibs erhtfodwénte URhcatodhgndBputtdeice 300 may
processi ng irpujtlgfy be provided on the same substrate or away from

t he sibstieathe. infiyadug dnfeandtioy Qutpw evichedP2oel §1Gr #niBe tefopmation, Output
[0117] 1 t4eshaeubg nit%g bRRRAIBES S H)BEid ftem Pl Mo #RRieCS, the

t
printed display, the printed sensor, the printed battery, and the
printed dAbAYvidict mifereebh owgyut bdevizei Bk dndledeany sobdtate. 3021 48] infEpmted
met hod, hgving.t -0f - 50 Q bla faorm an informti ut put
10 devi canfingect] IneBRyif oy it bpRE OB tp 1A ph L RUR s8R
printed mnmdintegrataly swiath /escasgrl 37herraigel @y @bingd ¢ pRoddObr aurbieeke.g) fop

var oS, SEBRS TR DRSLETD S 2oL Sor L B LSRR LA,
pock a6 g B, 0ok ORR. R, i,
may be founaek) 3ilA of theisubsiratt5dRh Bl imgarmation pespyirderice 00 owly fyhee snchede
e PoUP! SHAGREL B UELRGESRUPLE T IRUGET R
r ef er enceont the substrate 302, for example on the top surface 308 and/or the bottom surface 312,
15 or away from the substrate 302 and electrically coupled by an electrical conductor (e.g. a
wire), as represented by 316, to the functional devices on the substrate 302, including the
integrated illuminated / animated display with graphics 304, the integrated photovoltaic
cell 306, the integrated switch / sensor 307 and the integrated battery 310. While not
shown, there may be electrical or conducting traces on the substrate 302, for example on
20  the top surface 308 and/or the bottom surface 312, for electrical coupling among the
various functional devices on the substrate 302 as well as with the electronics 314.
[0104] In various embodiments, some of the functional devices may be printed on a
substrate such that the functional devices lie on the same layer or plane relative to the
substrate. In various embodiments, at least one of the functional devices may be provided
25  on a different layer during the printing process. In various embodiments, at least one of
the functional devices may be provided on a different side of the substrate, for example as
illustrated in FIG. 3 where the integrated battery 310 is printed on the side 312 of the
substrate 302 opposing the side 308 bearing the other printed functional devices.

[0105] In various embodiments, optionally, some or all of the electronics (e.g. 314)

30  operably coupled to the functional printed devices (e.g. 304, 306, 307, 310) may be
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specific enbodi nents, it should be understood by those skilled in the
art that various changes in formand detail may be-made therein

W t hout departing fromthe spirit and 20 scope of the invention as
defined by the appended cl aims. The scope of the invention is thus

i ndi cated by the appended clains and all changes which cone within
the meaning and range of equival ency of the claims are therefore

I nt ended & Wil ‘ t t: I
corpri oi o S ey FRREthe ShAID (of 38, DG LR nly BULICRKIEE ne
substrat eeleqtlthpfé-glﬁédD wavided 1rdmmca@ummrhg mmpleg{wiing ghrucbwreput t i ng

ori nt oa. diplch e REURbo RS AT IR botrhstt B OB o a5 B n

claim1, adideeisna tlthﬁkp@WetheS qmatlamelﬂﬁ@mﬁf ishigfbla Y IdpREGINGOVE louFiupilgy
arranged on the subpstrate, The i nformati on out put device as
cl ai med i Oématﬂ%alobrexempl@um Mesr Termimot| Giengr e refofatanket egiAPiipe or

printed wa&@tetge&e%fectrémeénﬁfay BELASid WP e sm% ¢ gf &Juﬁﬂﬁ% QP.lc'td}e ) of
response to a signal received fromthe sensor. ormeti on
out put dehe beokss ocatedeldr ienagplai v Sie sieertihe ﬁJHE psmteﬁoarr lIgbnigrineestel
printed s or _arrkan S . . The information

out put def\?/l{l%gnaasa é‘[q qgg(ﬁ& ﬁﬁ&;sﬁlaap%g%%aé% f@’l %S%a%i?lggﬁf‘u\ﬁﬂer ein the 20
power supplg7]AIGPHiskess asclearligplotk diGgan teprésettative of an information output

10 device 400, according to various embodiments. The information output device 400 may
be representative of the information output device 200 (FIG. 2), 202 (FIG. 2), 300
(FIG. 3). As illustrated in FIG. 4, a photovoltaic cell 402 may be operably coupled to a
battery 404, which may be operably coupled to electronics or a processing circuit 406 that
may be configured to receive one or more inputs from a sensor 408. The electronics 406

15  may also be operably coupled to a display (output device) 410 that may be configured to
provide or change visually perceptible visuals, graphics, or text, in response to the input
received from the sensor 408. Each of, or one or more of the photovoltaic cell 402, the
battery 404, the electronics 406, the sensor 408 or the display 410 may be a printed
functional device and/or integrated with the information output device 400.

20 [0108] FIG. 5 shows a flow chart 500 illustrating a method for manufacturing an
information output device, according to various embodiments.

[0109] At 502, printed graphics are provided. The printed graphics may be passive
graphics.
[0110] At 504, a printed display is provided.
25  [0111] At 506, a printed sensor is provided.
[0112] At 508, a printed battery is provided.
[0113] At 510, a printed photovoltaic cell is provided.
[0114] At 512, an electronic circuit or a processing circuit may be provided. In addition,
at 512, electronics integration may be carried out to electrically couple the printed
30 display, the printed sensor, the printed battery, the printed photovoltaic cell and the

processing circuit to each other.
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6. The information output device as clained in any one of clains 1 to
5, wherein the power supply conprises an energy harvesting device. 25
7. The information output device as clainmed in any one of clains 1 to
6, wherein the printed output device conprises a visual output

device. 8.The infornmation output device as clained in any one of
claims 1 to 7, wherein the printed output devi ce conprises an

acoustic [@ﬁg:]%t savi ?@mllné@on pl%{;esl% v}% &H@ﬁté Qh‘t 1edEhyd ﬁﬁ lude

clainmed in any one o al ns erein t e su ate 1s east
substantr&hmmgpmananweCQﬂx The information output deV|ce as clalned

cont i gur a0} BoRiiR caboierty Moo eh Bolbis: B8 Tl BE R fe et

out put ti r@nstoh,ethb pliffct®attey, andlthe pfinteatpghothvbRiic GEIN uagUeink@ éa single
|nfornat|on out put device, the nethod conprising: 10providing a
subst rPat esubstrate. Tp vaneysrembadiraents (e progessias sicrih@ey issurpwded on e same

printed aubfkse Q%Wa??ro%?ih@%u&%fe' I 8cdseh QHELHHE 4108 BRGEON;
ha {6¢ap

and provi ding a power supply, the po supp ng confl gured
t o suppl yI0pBAlEt stould beeapprécmtetithelthp pringd \graphics, the printed display, the printed

sensor, the printed battery, and the printed photovoltaic cell may be printed in any order.
[0118] The method, having the steps of 502 to 514 may form an information output
10 device (e.g. an intelligent printed medium). The intelligent printed medium may for
example be employed as a page of a book. In various embodiments, the steps of 502 to
514 may be repeated to form a plurality of such book pages. As such, for example, at 516,
printed book pages may be provided. The printed book pages may be subjected to a
lamination process at 514. Therefore, intelligent printed media may be formed. In various
15  embodiments, the printed book pages may be coupled together using a coupling structure
to form a book.
[0119] While the invention has been particularly shown and described with reference to
specific embodiments, it should be understood by those skilled in the art that various
changes in form and detail may be made therein without departing from the spirit and
20  scope of the invention as defined by the appended claims. The scope of the invention is
thus indicated by the appended claims and all changes which come within the meaning

and range of equivalency of the claims are therefore intended to be embraced.
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15 12. The nethod as clainmed in claimll, wherein providing a power
supply conprises printing the power supply on the substrate. 13.
The nmethod as clainmed in claim1l or 12, further conprising providing
a sensor, 20 wherein the printed output device is configured to
output the information in response to a signal received fromthe
sensor. 14. The nethod as clainmed in claim 13, wherein providing a
Sensor CoRpPAH®S printing the sensor on the substrate. 25 15. An

i nformation output device, the device conprising: a plurality of
substr at es; a plurality of printed output devices, wherein
each printed Arplirmdgon g@putsienice amgedsion a respecti ve substrate of
the plurality of su?strates, and wherein each printed 30output device
i s configured 8P putting i nformation; a coupling structure

confi gured to GaihMdEnihe delids atrhiged Oh tHSETat e bAntBR6lkpot Nice RAY 2
power suppl¥ configured to supply power to each printed out put
devi ce. Fpaiigwed fospyivyHingdnfosnatiptt afevi ce as claimed in clai m 15,

wherein the poWRLes WYconfigured to supply power to the printed output device.

2. The information output device as claimed in claim 1, wherein the power supply

10 comprises a printed power supply arranged on the substrate.

3. The information output device as claimed in claim 1 or 2, further comprising a
sensor, wherein the printed output device is configured to output the information in
response to a signal received from the sensor.

15
4, The information output device as claimed in claim 3, wherein the sensor

comprises a printed sensor arranged on the substrate,

5. The mformation output device as claimed in any one of claims 1 to 4, wherein the

20  power supply comprises an energy storage device.

6. The information output device as claimed in any one of claims 1 to 5, wherein the

power supply comprises an energy harvesting device,

25 7. The information output device as claimed in any one of claims 1 to 6, wherein the

printed output device comprises a visual output device.
8. The information output device as claimed in any one of claims 1 to 7, wherein the

printed output device comprises an acoustic output device.
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is arranged on at | east one of the coupling structure or one of the
plurality of substrates. 17. The information output device as
claimed in claim15 or 16, wherein the power supply is a printed
power supply. 10 18. A nmethod for manufacturing an information

out put device, the nmethod conprising: providing a plurality of
substrat es; printing a respective output device on a

respecti we subgkhgbanffonldigub ieVied dstdtaifbd doaiynk b8t REns [ RES WARREE HeV e
printed output device being configured for outputting information;
form ng asubwiag s agleat pehstaniellcplatdrgur ed to couple the plurality of
substrates to each other; and provi di ng a power supply,

t he power supply being configured to supply power to 20each

respect i vié. pr iTheddfoombttnt owtpwti dwice ds%laifled inehhode a$ ctdias e $,fughai m

18, wherein providing a paower supply, conprises praqviding the power
suppl y orfORPIFBEAPTSHES S O CRRNAFTOHG Cmmgicaicev gy NGRS opfaut device
plural it Yopdursied h8t@srmatton, 20. The method as clainmed in claim18 or

19, wherein providing a power supply conprises printing the power
supply on at |east one of the coupling structure or one of the

plurality;0f SUBZLEEE SRy manufacturing an information output device, the method
comprising:
10 providing a substrate;
printing an output device on the substrate, the printed output device being
configured for outputting information; and
providing a power supply, the power supply being configured to supply power to
the printed output device.
15
12.  The method as claimed in claim 11, wherein providing a power supply comprises

printing the power supply on the substrate,

13.  The method as claimed in claim 11 or 12, further comprising providing a sensor,
20  wherein the printed output device is configured to output the information in response to a

signal received from the sensor.

14, The method as claimed in claim 13, wherein providing a sensor comprises
printing the sensor on the substrate.
25
15.  Aninformation output device, the device comprising:
a plurality of substrates;
a plurality of printed output devices, wherein each printed output device is
arranged on a respective substrate of the plurality of substrates, and wherein each printed

30  output device is configured for outputting information;
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a coupling structure configured to couple the plurality of substrates to each other;
and

a power supply configured to supply power to each printed output device.

16.  The information output device as claimed in claim 15, wherein the power supply

is arranged on at least one of the coupling structure or one of the plurality of substrates.

17.  The information output device as claimed in claim 15 or 16, wherein the power

supply is a printed power supply.

18. A method for manufacturing an information output device, the method
comprising:

providing a plurality of substrates;

printing a respective output device on a respective substrate of the plurality of
substrates, the respective printed output device being configured for outputting
information;

forming a coupling structure configured to couple the plurality of substrates to
each other; and

providing a power supply, the power supply being configured to supply power to

each respective printed output device.

19.  The method as claimed in claim 18, wherein providing a power supply comprises
providing the power supply on at least one of the coupling structure or one of the

plurality of substrates.
20.  The method as claimed in claim 18 or 19, wherein providing a power supply

comprises printing the power supply on at least one of the coupling structure or one of the

plurality of substrates.
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