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METHOD OF MANUFACTURE OF ELECTRONI C OR FUNCTI ONAL ™ 7

DEVICES This invention relates to the manufacture of
electronic or functional devices. 51t is a comon
requi renent for such devices to be fornmed on a
flexible substrate, sonetinmes in the formof a
flexible printed circuit board anal ogous in function
to a "conventional" printed circuit board, but
sonetines in forms where the support of electronic
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A difficulty is encountereq in the use of inijet printing techniques to form
electronic devices on flexible substrates where the interaction of the deposited
liquid with the substrate leads to changes in the orientation of the substrate which
in turn lead to alignment difficulties with subsequently deposited regions. In one
example, a deposited fluid may cause a substrate to swell. This is howaver, just
an example, and difficulties in alignment with a flexible substrate can arise from a
wide variety of thermal, humidity, chemical and mechanical effects.

These difficulties can fead to increased cost and complexity in maintaining
alignment and registration of subsequent manufacturing processes, '

notwithstanding changes in the orientation of the substrate. Alternatively, or
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These difficulties can lead to increased cost and
conplexity in maintaining 30 alignnent and

regi stration of subsequent manufacturing processes,
notw t hst andi ng changes in the orientation of the
substrate. Alternatively, or 1 additionally, these
difficulties nmay place constraints on the nature of
the substrate material that can be enpl oyed, the

t hi ckness or inherent flexibility of the substrate,
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'StS e e nct1onal" apparatus having
a pI urﬁdvanj?agm’oudy.etbe istap of releasing dhie amal ofc&adtmic deviees from
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bappiératysdfavingad plugligsifietteniosir faidtiohdl debidegbhplastics
r el bs%rate %om%%si%& rﬂ“?é/ stfe;rag n} prowdde e? ﬁgid sugstrate having a deposition
surface; depositing droplets of liquid to form at ieast in part an array of devices;
bondihg a plastics substrate to the said array and, subsequent to thé bonding of
said plastics substrate to the array, releasing the array from the deposition
surface.
' Suitably, the devices are formed substantially of polymeric material.

Advantageously, the step of bonding a substrate comprises the step of
applying a substrate material in fluid form and causing said fluid to solidify to form
a substrate.

Preferably, the ﬂexzble or plastics substrate is apertured to permit access

to said eiectronac devices.
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surface. 25 Suitably, the devices are formed
substantially of polyneric material. Advantageously,
the step of bonding a substrate conprises the step of
applying a substrate material in fluid formand
causing said fluid to SO|IdIfy to form a substrate.
Preferably, the flexible or plastics substrate.is
apertured to pernmt access 30 to said el ectronic
devi ces. 2 Aspects of the present invention, provide
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Application of the substrate layer could be by fluid spray, bar coating,
spinning or other suitable techniques.

An additional embodiment is one wherein the flexible substrate is attached
to the rigid substrate by inkjet deposition, spray or others as a first step,
preferébiy with some form of release layer. Advantageously this flexible
substrate is free from defects and contamination that is likely to result following
its manufacture due to handling and storage operations. This is likely to produce
a higher yielding process. Inkjet materials are then deposited on top of this
‘virgin' flexible substrate in a plurality of layers to form the electronic or functional
devices. Optionally another flexible layer could be added to the structure prior fo
release.
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20 Application of the substrate [ayer could be by
fluid spray, bar coating, spinning or other suitable
techniques. An additional enbodinment is one wherein
the flexible substrate is attached to the rigid
substrate by inkjet deposition, spray or others as a
first step, preferably with some form of rel ease

| ayer. Advantageously this flexible 25 substrate is
free fromdefects and contam nation that is Iikely to
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substr %e?ergilgg leth& 'Zipa\ﬁl }459 a substrafegl'o Is emp‘:foye% of a rigid material.
The substrate may be formed of glass, ceramic or metallic material and may be
arranged to be reusable. The substrate will be rigid and stable and will in many
applications be flat. Arrangements are, however, contemplated in which a
cylindrical substrate is employed to enable continuous rather than batch mode
manufacturing processes.

A release layer 12 is applied to a deposition surface of the substrate. This
release layer may take the form of material deposited by a variety of techniques
such a wet plating, spinning or inkjet deposition to form a layer which maintains
the stability of the substrate 10 but which can be removed in a subsequent
etching, heating or other removal process. The release layer may take the form
of a known release agent. The release layer may also take the form of a surface
treatment which provides on the substrate a deposition surface which provides
temporary adhesion of deposited materials, the temporary adhesion being
sufficient to maintain the stability of the substrate, yet permit subsequent release
of the deposited structure.
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The substrate may be formed of glass, ceramic or
nmetallic material and may be arranged to be reusable.
The substrate will be rigid and stable and will in

many applications be flat. Arrangenents are, however,
contenplated in which a 20 cylindrical substrate is

enpl oyed to enabl e continuous rather than batch node
manuf acturi ng processes. A release layer 12 is applied
to a deposition surface of the substrate. This
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It should be understood that this invention has been described by way of

example and a variety of modifications are possible without departing from the -
scope of the invention as set forth in the accompanying claims. Thus the
example has been taken of electronic devices which might include semi
conductive or other switching devices; opto-electronic devices such as display
element or pholo-sensors; and a variety of electronic transducers. The invention
is more broadly applicable to the formation of functional devices which are not
necessarily electronic and includes magnetic, optical, chemical and mechanical
devices capable of being formed by the deposition of a plurality of regions of
material, preferably by ink jet printing techniques.



aggregates to forma flexible substrate. The carrier
substrate may, for exanple, be forned by spray,
bar-coati ng, or spinning techniques. Turning now to
Figure 3, it will be seen that additional conponents
such 15 as that illustrated schematically at 18, can

be bonded to the surface of the nult- |ayer structure

14 that has been rel eased fromthe tenporary

substrate. Additionally, apertures such as 20 can be
fopRfsdg N the pernanent substrate, to permt

conponents such as that shown schenmatically at 22 to

be connected to the opposing surface of the

mul ti-| 14, . .

Chdi b ShindbebRuid pictliob o RS SobiSispiRd
expinplity ciretkcaroniarar @inctiohalrdedices oata flemibleaagidsprats cbinprising the

W t.hout, departing.fram,the sco of .t he inventian_as

e oHop b 1S mpiabic SRRy R s oot g Belease
exiage an ﬂﬂlaﬁebeﬁﬁnr_t slttEnepdem@kitiay anmijr@lri]tgi 5\ 'rsgﬁms\rl]m ingdterial on the
m ght include. semi conduct.ive or ather swt n

et Tt Kol B o CBUHE 5 e ey ey s from the
el egpattion lsufaey; ®oREiNG @ fisxibinsubtrad todhy sAIf aglagCt r oni ¢

transducers. The invention is nore broadly applicable
to the formati on of functional devices which are not

negessadthyd 8ERRAIKGM Claad, WRBle 88 8RBBRI &F saRPSlGRty. of
cheni cal and nechani ca] | devi ces capabl e of being

f ofeqtoRs B matrriaharsgarcsited 83 liquidimplatsty of regions of
material, preferably by ink jet printing techniques. 5
CLAIMS 1. Method of manufacturing electronic or )
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haadiie sukrbistsiotihe said @@ ce; formng a rel ease | ayer
on the deposition surface; depositing a plurality of

regions of material on the release layer to forman
artay detied peassding ta elagn Apriaimat.reheren thiestepof bonding a
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whibe gieposition sutcesome of said plurality of

5. Method of manufacturing electronic or functional apparatus having a
plurality of electronic or functional devices on a plastics substrate, comprising the
steps of providing a rigid substrate having a deposition surface; depositing
droplets of liquid to form at least in part an array of devices; bonding a plastics
substrate to the said array and, subsequent to the bonding of said plastics
substrate fo the array, releasing the array from the deposition surface.

6. Method according to any one of the preceding claims, wherein the devices

are formed substantially of polymeric material.



regions of material are deposited as liquid droplets. =~
3. Method according to Caiml or Claim2, wherein the
step of releasing the array of devices fromthe
deposition surface occurs after the step of bonding a
flexible substrate to the said array. 4. Mthod
according to CGaiml or laim2, wherein the step of
bonding a flexible substrate occurs imredi ately after
the step of formng a release layer on the deposition
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surface. 6. Method according to any one of the
precedi ng clai ns, wherein the devices are forned
substantially of polyneric material. 6 7. Method
according to any one of the preceding clains, wherein
the step of bonding a substrate conprises the step of
appl ying a substrate material in fluid formand
causing said fluid to solidify to forma substrate. 8.
Met hod according to any one of the preceding cl ai s,
wherein the flexible or plastics substrate is
apertured to pernmt access to said devices. } 7



