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Fabrication of Electronic Conponents in Plastic This
i nvention relates to the manufacture of electronic

WOoi20@002®susi ng conponents enbossed in a pl ast PCT/AU2006/000926

substrate instead of conventional printed circuit
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protective package. Recent guidelines in Europe

require use of lead free techniques in electronics
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dégbglﬁé%f IOHJ(OdthE slguipes but a method for using it in

ectroni c conponents has not been
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end the present inyention formng
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nor e
other variables cannot be controlled uniformly. The brittle nature of the materials
also adds to the difficulty of controliing the process.
It is an object of this invention to provide a method and apparatus for embedding
and connecting electronic components in plastic materials that conform with
environmental guidelines.

Brief description of the invention
To this end the present invention provides a method of forming electronic circuits
in which
a) athermoplastic substrate is embossed or machined to create one or more
recesses for one or more electronic components
b) electronic components are placed in the recesses
c) electrical connections and circuitry are deposited over the components on
the thermoplastic substrate
d) bonding a cover sheet of thermoplastic material over the circuitry.
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recesses for one or nore el ectronic conponents b)

el ectronic conponents are placed in the recesses c)
welewtwzoal connections and circuitry are depoBCradi2006/000926

over the conmponents on the thernoplastic substrate d)

bonding a cover sheet of thepnoplastic material over
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More than one cover sheet may be used and printed with additional conductive
tracks fo create a multilayer circuit board. Some circuit components may be formed
by printing different materials over the electrical connections to form active and
passive circuit components.
The equipment required for carrying out this process is
a) a hot embossing machine having a former shaped for each particular circuit
to be assembled
b) a pick and place machine with standard reel loading of components
c) and a screen printer for printing the conductive ink circuitry or a station for
adhering conductive tape or preprinted film.
Instead of an embossing machine the recesses can be machined out of the
plastics using any suitable technique including laser machining.
The circuits produced by this invention are ideal for low power circuits. Although
the circuits are difficult to repair their sealed modular form makes them relatively
easy to replace.



10

15

20

25

30

a) a hot enbossing machi ne having a forner shaped for
each particular circuit to be assenbled b) a pick and

woher@ormshi ne with standard reel |oadi ng of ceapawRME00926

c) and a screen printer for printing the conductive
ink circuitry or a station f@ér adhering conductive

a r.preprinted film |nstead of an enbossing
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The ebn’ﬂossi ng is carried out in two stages 1) In stage
1, a"qre a‘H substrate are aligned , held together and

pl ay ek p drossire platercoitatte th dithedtsRpspatessidReiéaas B to the
cont ac the die and substrate and preheats it to the
set ?@L%@?Q?E%FP@ 3) regul ated pressure is then applied
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he el ectronic conponents are then applied using a
pi ck UL nachi ne
4) The electronic components are then applied using a pick and place machine
for correctly placing the components.
5) In stage 2, the components are embossed into the substrate using a thin

cover sheet of the same plastic as the substrate.

As shown in figure 1 polycarbonate sheet is cut to size and the edges are
smoothed. Pockets are pressed into the sheet as described above to
accommodate the components.

Following the placement of the components the contacts and circuitry is screen
printed onto the components and substrate using a flexible conductive ink. A laser
cut steel shim is used as a mask for the conductive ink.

Alternatively the circuit is screen printed on a film and this is alighed with the
contacts printed on the components in the substrate.

The assembled device is then returned to the hot embossing machine to adhere a
cover sheet over the circuitry.

The total process is schematically shown in figure 2 :

(a) Recesses are embossed into the plastic substrate
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for correctly placing the conponents. 5) In stage 2 ,
t he conponents are enbossed into the substrate using a

wohooromeer sheet of the sane plastic as the sSBOTMATa008/000926

As shown in figure 1 polycarbonate sheet is cut to

size and the edges are snootied. Pockets are pressed
i,Ait 0 t he,sheet as descri bed above to accommpdate the
@rrpdir\ elkandmipee (RPREPlaAes P4OBIRGRENTSTINtoHRe B8®Bonent s
(de comidetite aaeksCare Printddyorits tHCsURttagr i Nt ed onto the

npopents and substrate usi fl exi bl e conductive
ik O Eer oIS BlosRe AN St Ta o SPaMEBEIGR. t he
conduct ive ink. Alternatively the circuit is screen

rinted on a filmand this is aligned wth the
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. bbogee® 2 - (a) Recesses are enbossed into the plastic

substrate(b) A pick-and-place robot places the
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bsr?l%) ’E 1S hg](ta ?gch%?o;u% S?eltjr:dg:’cjj PCB daes%%Ssoftware can be used as the
layouts are the same. The transfer of existing circuits to the new technology is
therefore simple.

The conductive paste or ink is preferably flexible when dry to allow movement (eg
stretching) during the hot embossing process. Flexible ink or paste is also needed
when flexible plastic materials are used to produce flexible circuits. Some circuit
components such as resistors, capacitors and sensing elements can be printed
during this stage of the process.

The circuits may be manufactured in any shape - 3D curved edge edges are
possible using an external mould and custom designed jig during the embossing
process.

The process of this invention reduces the volume of electronic goods by reducing
the usual three layers of packaging (bare die, PCB, enclosure) to onein which bare
die, encapsulated components and printed components can be included. The
process can also be carried out in one facility.

The amount of waste generated in the process of this invention is much less than
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protrude fromthe edge of the seal ed package or
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sports data | oggers, internal nedical nonitoring
devices and for mcrofluidic biological devices. The
woeaiTotogy can be used for support el ectroni CBCTAU2006/000926
m crofl uidics applications with the fluid channels
bei ng manufactured during thé hot enbossing and
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reelto- reel machines. Fromthe above, those
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3. A method as claimed in claim 1or 2 in which the deposition of the circuitry is
by
a) screen printing of conductive inks
b) adhering conductive tapes or
¢) adhering a plastic film with the preprinted circuiiry o the substrate.

4. A method as claimed in claim 1 or 2 in which some circuit components are
formed by printing different materials over the electrical connections to form
active and passive circuit components.

5. A method as claimed in claim 1or 2 in which the thermaoplastic substrate is
heated and then embossed to form the recesses for the components.

6. A method as claimed in claim 1or 2 in which the thermoplastic is a
Polycarbonate.
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as clainmed in claiml or 2 in which sone circuit
conmponents are forned by prifiting different materials
over the electrical connections to formactive and
passive circuit conponents. 5. A nethod as clainmed in
! & Mefl 23 diameliis Blalra it eoMaRt asdesSes lRbirmé®by Raser
heat ed and then enbossed to formthe recesses for the
cCOMRANEMG. 6. A method as clainmed in claimilor 2 in
whi ch the thernoplastic is a Polycarbonate.7. A nethod
as claimed in claiml1l in which the recesses are forned

By A methodrascirinieddn apy ope AbelRiG b €liaivsh Marefgn ene cover
of sgle@ﬂ if%sdd bAd érib\ﬁt%td\r?ﬂfh ditidhel {d?ﬁ[]c GrdRY QS cRBRe IS

used and printe addi tional conductive tracks to
cr eeuiilayendirauiioged. circuit board. 9. Apparatus for
carrying out the nethod defined in claim1 or 2 which

i ncludes a) a hot enbossing machi ne having a forner

8 happdrdtes foeaatiyipgout thel raethod definad inslain faers2wbicbdndydes

TR R T e

condtcbe wsseémidedi rcuitry or a station for adhering

conductive e or [N fi t S
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heet iang ®baen aridted fartpaiptimgthai eonductive ink circuitry or a station for
adhering conductive tape or preprinted film.

10. Apparatus as claimed in claim 9 in which the former includes a heating plate
and a shaping die.

SUBSTITUTE SHEET (RULE 26) RO/AU



