1 PRINTING SCREENS The present invention relates to a printing
screen, often alternatively referred to as a printing stencil, for use in
printing printing media, in particular a conductive epoxy, onto a
workpiece, in particular a leadframe or substrate. Semiconductor dies are
usually attached to leadframes using a conductive epoxy, typically a
silver-loaded epoxy, which provides baoth for electrical contact to the base
of the die and good thermal contact between the die and the leadframe.
In order to establish such electrical and thermal contact, it is important to
eRRENTHNE tHeREENSI0 air pockets in the bond between the die and the
leadframe, thus requiring all air to be expelled from between the die and
the leadframe. Many techniques are currently empl ged to depos

caﬁabpaﬁé@r\édawfmﬂs TelAERPalA s PTAGSS TR LSACRIFE A G5 Gfemred
atvapplizatointinpressund; disperseiblghmbhepprpiintoraddmditanmsriimiar a

ugg ol ARIaTR, g?{”é‘r'i\ﬂ%rﬁoﬁ%fe@Y%%?eﬁ@%ﬁépé‘%a?d#ﬁ%fé%%ué%@rate

screen printing of a thin layer of epoxy onto a leadframe using a
conventional printing screen, and the screen printing of blobs of epoxy
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Many techniques are currently employed to deposit conductive epoxy onte
leadframes. These technigues include the use of an applicator to pressure-
dispense blobs of epoxy onto a leadframe, the use of a stamp to transfer a thin
layer of epoxy onto a leadframe, the screen printing of & thin layer of epoxy
onto a leadframe using a conventional printing screen, and the screen printing
of blobs of epoxy ontc a leadframe using a PumpPrint printing screen
(PumpPrint is a trade mark of DEK International GmbH, Zurich, Switzerland).

These techniques, whilst effective, do suffer from a number of drawbacks,

Techniques which utilize apbiicators or stamps are relatively slow, as such
applicators and stamps usually only aliow for g single deposit of epoxy to be
deposited in each operation, and leadframes usually require the attachment of

a plurality of dies, thereby requiring repeated operation of the applicators ar
‘stamps.

Screen printing using a conventional thin, metal printing screen is capable of

depositing a large number of deposits of epoxy in a single printing operation,



stamps. Screen printing. using a conventional thin, metal printing screen is
capable of depositing a large number of deposits of epoxy in a single
printing operation, 2 but it is not possible to use such a conventional

printing screen where the leadframe already includes previously-mounted
components, as will usually be the case. Screen printing using a

PumpPrint printing screen does allow for printing in the presence of
previously-mounted components, but, in order to achieve the very small
deposits required, the printing apertures in the PumpPrint printing screen
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silver flakes in a silver-loaded epoxy. It is thus an aim of the present
ifJETSH to provide an improved means of depositing deposits of printing
media, in particular a loaded epoxy, onto a workpiece, in particular a
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previously-mounted components. In one aspect the present inyention
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printing aperture through which a depasit of a printing medium is to be

prﬂ:]t%dthus an aim of the present invention to provide an improved means of
depositing deposits of printing media, in particular a loaded epoxy, onto a
workpiece, in particular a leadframe or substrate, where the workpiece can
include previousiy-mounted componénts.

In one aspect the present invention provides a printing screen which aliows for
deposits of printing media, in particular very smali deposits of a loaded epoxy,
to be deposited onto a workpiece, in particuiar a leadframe or substrate,

In another aspect the present invention provides a printing screen for use in
screen printing at least one deposit of a printing medium onto a workplece, the
printing screen comprising: a first, facing sheet which includes at ieast one
printing aperture through which a deposit of a printing medium is to be printed
onto a workpiece, and at least one clearance aperture which is configured to
receive a feature on .the workpiece, and a second, backing sheet which is
disposed to a rear surface of the facing sheet, the backing sheet Including at
least one reserveoir aperture which is located in correspondence with the at
least one printing aperture in the facing sheet for containing a volume of the
printing medium to a rear of the at east one printing aperture in the facing
sheet, and at least one blind recess which is located in correspondence with the



onto a workpiece, and at least one clearance aperture which is configured

to receive a feature on the workpiece; and a second, backing sheet which

is disposed to a rear surface of the facing sheet, the backing sheet

including at least one reservoir aperture which is located in

correspondence with the at least one printing aperture in the facing sheet
for containing a volume of the printing_.medium to a rear of the at least

one printing aperture in the facing she%t, and at least one blind recess

which is located in correspondence with the 3 at least one clearance
apeHsiednthe daging sheatusuch asttadefinshactavity for tenbidisiag teity for
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aperture comprises a plurality of outer slots which extend outwardly from
apeenirabiseationtthereainy etimone preferablyptherseten siots ire elchgate
slots. In one embodiment the outer slots have a substantially uniform

width. Preferably, the outer slots flare outwardly relative to one another.
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In one embodiment the inner slot has a substantially uniform width.
Preferably, the outer slots comprise first and second pairs of outer slots
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inner slot. More preferably, each of the first and second pairs of outer slots
d?ﬂ%%%%bé&ﬁ%‘t the outer siots have a substantially uniform width.

Preferabiy, the outer slots flare outwardly relative to ong another,

Preferably, the at least one printing aperture comprises an inner slot at the

central section thereof.
More preferably, the inner slot is an elongate slot.
In one embodiment the inner slot has a substantially uniform width.

Preferably, the outer slots comprise first and second pairs of outer siots which
extend outwardly from respective cnes of opposite ends of the inner siot.

More preferably, each of the first and second pairs of outer siots defines a V
shape.

In one embodiment the outer siots comprise & third pair of outer siots which
extend in substantially opposite directions from substantially a mid-point of the
inner siot,



in one embodiment the outer slots comprise a third pair of outer slots

which extend in substantially opposite directions from substantially a
mid-point of the inner slot. 4 in one embodiment the outer slots comprise

a fourth pair of outer slots which extend in substantially opposite

directions from respective ones of the opposite ends of the inner slot.
Preferably, the inner and outer slots are separated from one another.
Preferably, the facing sheet has a thickness in the range of from about 25

urn to about 200 pm. More preferably, the facing sheet has a thickness of
apoghd QPnbatinsefarably, thesfatingsshaaicamplise paimetalsheeiots which
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thickness in the range of from about 1 mm to about 8 mm. More

elerably, the.hackl GfLhaRa Wicknass ot about 3 pumy, fRyeferably,
Itotéée%émgyérg}aegggﬁ%sah%ets are%orilcgie ?%ogael%'uer. More brg}ere%lj/, the
facing and backing sheets are bonded together by hot-roll lamination.
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ti}g gg%%i%oslaﬁgt includes a plurality of reservoir apertures which are
located In correspondence with respective ones of the printing apertures
in the facing

More preferably, the facing sheet has a thickness of about 100 um.

Preferably, the facing sheet comprisas a metal sheet.

Preferably, the at least one reservoir aperture in the backing sheet has a lateral
extent just greater than a lateral extent of the at ieast one printing aperture in

the printing sheet.

Preferably, the backing shest has & thickness in the range of from about 1 mm
to about 8 mm.

More preferably, the backing sheet has a thickness of about 3 mm.
Preferably, the facing and backing sheets are bonded together.

More preferably, the facing and backing sheets are bonded together by hot-roll
tarmination.

Preferably, the facing sheet includes a plurality of printing apertures and the
backing sheet includes a plurality of reservoir apertures which are located in
correspondence with respective ones of the printing apertures in the facing
sheet,



sheet. 5 Preferably, the facing sheet includes a plurality of clearance
apertures and the backing sheet includes a plurality of blind recesses

which are located in correspondence with respective ones of the

clearance apertures in the facing sheet. In one embodiment the printing
medium comprises a conductive epoxy, In a further aspect the present
invention provides a printing screen for use in screen printing at least one
deposit of a printing medium onto a W(?rkpiece, the printing screen
comprising: at least one printing region which comprises a sheet which
inchicle®® Printing-mpestitre thobwls whitlhr-alite pdsiteai-anpe rtiraytunesliund the
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locatedto a rear o0 H1e printing aperture for containing a volume of the )
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biingkfecess which is configured to enclose a feature on the workpiece.
Preferably, the printing screen comprises: a plurality of printing regions.
Preferably, the printing screen comprises: a plurality of enclosure regions.
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preferably, the printing aperture comprises a plurality of outer slots which
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outer slots are e onr%ate slots, In one embodiment th ,outerglots haveigtce the
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relaitiverdo omessmativeprBing: at least one printing region which comprises a
sheet which includes a printing aperture through which a deposit of & printing
medium is to be printed onto a workpiece, and at least one reservoir which is

focated to a rear of the printing aperture for containing a volume of the printing
medium; and at least one enclosure region which comprises a blind recess
which is configurad to enciose a feature on the workpiece,

Preferably, the printing screen comprises: a plurality of printing regions.
preferably, the printing screen comprises: a plurality of enclosure regions.

Praferably, the printing aperture comprises a plurality of slots.

More preferably, the printing aperture comprises a plurality of outer slots which
extend outwardly from a central section thereof,

Yet more preferably, the outer slots are elongate slots.
In one embodiment the outer slots have a substantially uniform width,

Preferably, the outer slots flare outwardly reiative to one anather.



Preferably, the printing aperture comprises an inner slot at the central

section thereof. More preferably, the inner slot is an elongate slot. In one
embodiment the inner slot has a substantially uniform width. Preferably,

the outer slots comprise first and second pairs of outer slots which extend
outwardly from respective ones of opposite ends of the inner slot. More
preferably, each of the first and second pairs of outer slots defines a V
shape. In one embodiment the outer slots comprise a third pair of outer

slots which extend in substantially opposite directions from substantially a
nrickfeeintyof e pirineénglehdriuaeemidskimentitieeouter siotbeorTirEsesaction
fQyt pair of outer slots which extend in substantially opposite directions
from respective ones of the opposite ends of the inner slot. Preferably,

the inner and outer slots are separated from one another. in a still further
aspectitrudapaebe rtinvemntiosiqQrowdes arpairdisigiscreen for use in screen
printing at least one deposit of a printing medium onto a workpiece, the
printing screen comprisin%gbsheet which includes at legst one,gg'nting
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onto a workpiece, wherein the at least one printing aperture comprises a
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More preferably, each of the first and second pairs of outer slots defines a V
shape.

In one embodiment the outer slots comprise a third pair of outer siots which
extend in substantially opposite directions from substantiaily a mid-point of the
inner slot.

I one embodiment the outer slots comprise a fourth pair of outer slots which
extend in substantially opposite directions from respective ones of the opposite
ends of the inner siot.

Preferably, the inner and cuter slots are separated from one another.,

In a still further aspect the present invention provides a printing screen for use
in screen printing at least one deposit of 2 printing medium onto a workpiece,
the printing screen comprising a sheet which includes at least one printing
aperture through which a deposit of a printing medium is to be printed onto a
workpiece, wherein the at ieast one printing aperture comprises a plurality of
outer slots which extend outwardly from a central saction thereof.

Preferably, the outer slots are elongate slots,



Preferably, the outer slots flare outwardly relative to one another.
Preferably, the at least one printing aperture comprises an inner slot at the
central section thereof. More preferably, the inner slot is an elongate slot.

In one embodiment the inner slot has a substantially uniform width.
Preferably, the outer slots comprise first and second pairs of outer slots
which extend outwardly from respectiv7e ones of opposite ends of the

inner slot. More preferably, each of the first and second pairs of outer slots
defines a V shape. In one embodiment the outer slots comprise a third

pai ok cutergiotsiiich caigestPin surstaptiamiaoppbsive direatisissfrom
substantially a mid-point of the inner slot. In one embodiment the outer

slots comprise a fourth pair, of outer slgts which extend in substantially
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slot. Preferably, the inner and outer slots are separated from one another.
Preferably, theesheetdacludespriminglidy Gtndnting pRESIIES.ilhe Yabt at the
fucréggrra ngc%%tnttgﬁ E,Lgn—%%ent invention provides a method of manufacturing
a'workpiece assembly, comprising the steps of: disposing the
above-described printing screen at a surface of a workpiece onto which at
laast Spane-seposifohaariating medivayissalbe printed; driving a print
head over a rear surface of the printing screen to force printing medium
into the at least one printing aperture of the printing screen and into
contaRe W%rﬁﬁ@@he inner slot has a substantially uniform width.

Preferably, the outer slots comprise first and second pairs of outer stots which
extend outwardly from respective ones of opposite ends of the inner siot.

More preferably, each of the first and second pairs of outer siots defines a V
shape.

In one embodiment the outer slots comprise a third pair of outer siots which
extend in substantially opposite directions from substantially a mid-point of the
inner siot.

In one embodiment the outer siots comprise a fourth palr of cuter slots which
extend in substantially opposite directions from respective ones of the opposite
ends of the inner siot,

Preferably, the inner and cuter siots are separated from one another,
Preferabiy, the sheet includes a piurality of printing apertures.

in a vyet further aspect the present invention provides & method of

manufacturing a workplece assembly, comprising the steps of: disposing the
above-~described printing screen at a surface of a workpiece onte which at least



surface of the workpiece; and separating the printing screen and the
workpiece such as to provide at least one deposit of the printing medium

on the workpiece. Preferably, the method further comprises the step of:
pressing at least one object onto the at least one deposit such as to

mount the at least one object on the at least one deposit. In one
embodiment the printing medium is a gonductive epoxy. In one

embodiment the workpiece is a leadframe or substrate. Preferred
embodiments of the present invention will now be described hereinbelow
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screen of Figure 1 where located on a workpiece prior to a printing
SPERIGH 9 Figure 4(b) illustrates the printing screen of Figure 1,

following operation of the print head of a screen printing machine

thrsrousl Fgure-diabillusimatas dbmpristingmcraep afFigrasshdaliovdag: one
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the at izast one depaosit.

In one embaodiment the printing medium is a conductive epoxy.

In one embodiment the workpiece is a leadframe or substrate.

preferred embodiments of the preéent invention will now be deseribed
hereinbelow by way of example only with reference to the accompanying

drawings, in which:

Figure 1 illustrates a fragmentary perspective view of a printing screen in

accordance with a preferrad embodiment of the present invention;

Figure 2 illustrates an exploded perspective view of the printing screen of
Figure 1;

Figure 3 lliustrates a verticat sectional view (section I-I} of the printing screen
of Figurs 1;

Figure 4(a) illustrates the printing screen of Figure 1 where located on a
workpiece prior to a printing operation;



Figure 4(d) illustrates the printed workpiece of Figure 4(c) where having

an object mounted thereto at the printed deposit; Figure 5 illustrates a
fragmentary plan view of a printing screen as one maodification of the

printing screen of Figure 1; and Figure 6 illustrates a fragmentary plan

view of a printing screen as another modification of the printing screen of
Figure 1. Figure 1 illustrates a printing gcreen in accordance with a

preferred embodiment of the present invention. The printing screen
comprises a first, facing sheet 3, in this embodiment a thin, stiff sheet,
Virdohericidbsistahagtibg of itingneregser @l 08 throgHicho BRIBESIS of the
og%pqit@gagjmgg&@@ni@ﬁh%m@ﬁim@@ﬁ@@@@gctive epoxy, are to be
printed onto a workpiece, in this embodiment a leadframe or substrate,

where the positions of the deposits correspond to the positions of objects,
iFighie et ddusieataserhicoratiotpdisy) whith ke to BEOYBUhEERaE H from

watkpigaeqans-riMdeality of clearance apertures 7 which are located in
correspondence with features, in this embodiment electronic components,
which are located on the workpiece. For ease of illustration, only a )
frEigaTent of) thegrimnsgteereanomidR IR § oA SR BrintiR§spaRidRe 30
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facing sheet 3 comprises a metal sheet, such as a stainless steel sheet,

but could be formed of another material, such as a_synthetic material, for
eRHIfife Sa PlESTRtahherd RIMRGEhe Mbvs¥ify rRjidity PIIAYAR screen as one
embadinenhtbe peniingand alearaiceapertyresd, 7 are formed by

Figure 6 illustrates & fragmentary plan view of a printing screen as ancther
modification of the printing screen of Figure 1.

Figure 1 illustrates a printing screen in accordance with a preferred
embodiment of the present invention.

The printing screen comprises a first, facing sheet 3, in this embodiment a thin,
stiff sheet, which includes a plurality of printing apertures 5 through which
deposits of a printing medium, in this embodiment a conductive epoxy, are 10
be printed ontc a workpiece, in this embodiment a leadframe or substrate,
where the positions of the deposits correspond to the positions of objects, in
this embodiment semiconductor dies, which are to be mounted fo the
workpiece, and a plurality of clearance apertures 7 which are located in
correspondence with features, in this embodiment electronic components,
which are located on the workpiece. For ease of iljustration, only a fragment of
the printing screen, which includes one such printing aperture 5 and clearance
aperture 7, is illustrated.



cutting, here laser cutting, but could be formed by any other known
technique, such as chemical etching, or indeed the facing sheet 3 could
be formed by electroforming. In this embodiment the facing sheet 3 has a
thickness of about 100 pm. In a preferred embodiment the facing sheet 3
has a thickness in the range of from about 25 um to about 200 pm. The
printing apertures 5 each comprise a glyrality of elongate slots 17a-e
which together define the pattern of the deposit which is to be printed on
the workpiece, with the printed deposit comprising a plurality of elongate
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em oditent at least ones'o the slots 17a-e could be interconnected. in
tHfidcEnRSoBNeIBHIEE SRR thPpriffIRECaPRHIREDS EBRTriSeOMR Blofgamed b
skts-ddmreriviich are arranged in the form of an extended cross, with a

first, central slot 17a defining a central section of the printing aperture 5,

and first and second pairs of outer slots 17b, ¢, 17d, e extendin
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secefitrpdirsrofositerrgldte facing sheet 3 has a thickness in the range of from
about 25 um to about 200 pm.

The printing apertures 5 each comprise a plurality of efongate siots 17a-e which
together define the pattern of the deposit which is to be printed on the
workpiece, with the printed depesit comprising a plurality of elongate elements
in an arrangement corresponding to the slots 17a-e.

In this embodiment the siots 17a-& are each substantially linear, and each have
a substantiaily unEf‘orm width. In this embodiment the slots 17a-e have a width
of about 100 pm. As will be described in more detail hereinbelow, the width of
the sioks 17a-e determines the height, and hence amount, of the printed
deposit.

In this embodiment the siots 17a-e are separated from one another, such as
not to be interconnected. In an alternative embodiment at ieast ones of the
slots 17a-e could be interconnected,

In this embodiment each of the printing apertures 5 comprises five elongate
slots 17a-e which are arranged in the form of an extended cross, with a first,
central slot 17a defining a central section of the printing aperture 5, and first
and second pairs of outer slots 17b, ¢, 17d, e extending outwardly from the



17b, c, 17d, e extend outwardly from respective ones of the distal ends of
the central slot 17a. In simple geometric terms, the slots 17a-e define a
shape which can be represented by a Y shape whose tail adjoins the

base of a V shape, In this embodiment the outer slots 17b-e flare

outwardly relative to one another, such as to provide that the deposited
elements from each of the adjacent gres of the outer slots 17b-e each
enclose a space which is of progressively increasing size in an outward
direction. With this arrangement, the flow of the printing medium in the
oemwmcs@nﬁmormstwcﬁvagqéim%%ﬁ?%@%ﬂfﬁ%ﬁ%ﬁf’Bf RS ok atteTsiots
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printing apertures 5 in the facing sheet 3, and a plurality of blind recesses
23 in the lower surface of the backing sheet 19 which are lgcated so as to
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The printing screen further comprises a second, backing sheet 19, in this
embodiment a relatively-thick sheet as compared to the facing sheet 3, which
is fixed to the rear surface of the facing sheet 3.

The backing sheet 19 includes a pfurality of reservoir apertures 21 which
extend through the backing sheet 19 and are located so as to correspond in
position to the printing apertures 5 in the facing sheet 3, and a plurality of biind
recesses 23 in the lower surface of the backing sheet 19 which are located so
as to correspond in position to the clearance apertures 7 in the facing sheet 3
Again, for ease of illustration, only one such reservoir aperture 21 and biind
recess 23, which are counterparts to the printing aperture 5 and the clearance
aperture 7 in the facing sheet 3, are ‘iliustrated.

In this embodiment the backing sheet 19 is formed of a synthetic material,
here a plastics material.

In this embodiment the backing sheet 19 has a thickness of about 3 mm. In a
nreferred embodiment the backing sheet 19 has a thickness in the range of
from about 1 mm to about 8 mm.



~ preferred embodiment the backing sheet 19 has a thickness in the range
of from about 1 mm to about 8 mm. 12 in this embodiment the reservoir
apertures 21, which are here substantially rectangular in shape, have a
lateral extent just slightly greater than the lateral extent of the respective
printing apertures 5 in the facing sheet 3, and define reservoirs for
retaining a volume of a printing mediym to the rear of the respective
printing apertures 5. In this embodiment the facing and backing sheets 3,
19 are laminated together using a hot-roll lamination machine, where an
‘uncured” aqueous polymer is provided between the sheets 3, 19, which
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, such as to e enc osed within the blind recesses 23 in the
wa@kiﬂgcéﬂ@éwgﬂ Foeeseebt JudhatonCriGET A a) W HuRPRReER- 18
warkpiesed\\hasigeluding emiytone syeh featwaigh bonds the sheets 3, 19

together. It has been established that this bonding of the facing and backing
sheets 3, 19 Is able to withstand normal aqueous cleaner fests and the more
aggressive hot hydroxide baths.

Use of the printing screen will now be described hereinbelow with reference 1o
Figures 4{a) to (d} of the accompanying drawings.

As illustrated in Figure 4(a), the printing screen is first located over a workplece
W which in this embediment includes a plurality of features F thereon, in this
embodiment electronic components, with the clearance apertures 7 in the
facing sheet 3 being tocated over the respective features F, such as tc be
enclosed within the blind recesses 23 in the backing sheet 19. For ease of
iltustration, Figures 4(a) to (d) illustrate the workpiece W as including only one
such feature F.

As illustrated in Figure 4(b}, a print head of a screen printing machine {not
illustrated) is then driven over the upper surface of the printing screen, such as
to force printing medium P from the reservoir apertures 21 in the backing sheet
19 into the slots 17a-e of the respective printing apertures 5 and into contact
with the upper surface of the workpiece W.



As illustrated in Figure 4(b), a print head of a screen printing machine (not

illustrated) is then driven over the upper surface of the printing screen,

such as to force printing medium P from the reservoir apertures 21 in the

backing sheet 19 into the slots 17a-e of the respective printing apertures

5 and into contact with the upper surface of the workpiece W. 13 As

illustrated in Figure 4(c), the printing screen and the workpiece W are then

separated from one another. As a result of the adhesion force between

the workpiece W and the printing medium P at the slots 17a-e of each of

fheiljpttinedapefigres 5o sbpardtbgIrecRaTtingsEraaticakeisre W are then

\ggég:{qrgg@ Sg%np?ggn%qmﬁg{iﬁmlg at pem\?\? lﬁ@k;gd@femﬁnpﬂ’dmi@gaetween the
ures 5 is retained on the workpiec sych as.to provid [ :
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t rinting medium P flows in t tward directi his, fl e
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tijeedium P in the reservoir apertures 21 in the backing sheet 18,

As lilustratad in Figure 4{d), objects O, in this embodiment semiconductor dies,
are then mounted on the workpiece W by pressing the objects O onto the
respective deposits D, In pressing an object O downwardly onto the workpiece
W, the printing medium P flows in the outward direction, and this flow, by
virtue of the configuration of the printed deposit D, is such as to prevent the
entrapment of air pockets beneath the workpiece W.

Figure 5 illustrates a fragmentary view of a printing screen as one modification
of the printing screen of the above-described embodiment.

The printing screen of this embodiment differs from that of the printing screen
of the above-described embodiment in that the printing apertures 5 in the
facing sheet 3 comprise seven elongate siots 17a-g, with a first, central siot
17a defining a central section of the printing aperture 5, and first to third pairs
of outer slots 17b, ¢, 17d, €, L7f, g flaring outwardly from the central section.
In this embodiment the first and second pairs of outer slots 17b, ¢, 17¢, e
extend outwardiy from respective ones of the distal ends of the central siot

17a, and the third pair of outer slots 17f, g extend orthogonally from



entrapment of air pockets beneath the workpiece W. Figure 5 illustrates a
fragmentary view of a printing screen as one modification of the printing
screen of the above-described embodiment. The printing screen of this
embodiment differs from that of the printing screen of the

above-described embodiment in that the printing apertures 5 in the facing
sheet 3 comprise seven elongate slots, 17a-g, with a first, central slot 17a
defining a central section of the printing aperture 5, and first to third pairs

of outer slots 17b, c, 17d, e, 17f, g flaring outwardly from the central
seirttentiaiy thiswmoitimehtitkecirstand YeédAd Jairs BPEURTEIGEE 75T ™S

‘awelz,%it% 1%%@@&%%@/? @ﬁﬁ%@nwm?%ﬁhvae? resrefdhesdisial endsiodibe and
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represented by a + shape, and first and second V shapes whose tails

adjoin the opposite distal ends of one of the.cross r e h
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embodiment. The printing screen of this embodiment differs from that of

the printing screen of th - ibg i ' t ;
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Lty hfaring auyardyfiom the ceniial speian<!s tisemsodmentsais o
fitst 10 third pairs of outer slots 17b, ¢, 17d, e,

outer siots 17b, ¢, 17d, e, 17f, g, {7h, 1 flaring outwardiy from the central
section. In this embodiment the first to third pairs of outer slots 17b, ¢, 174, &,
17f, ¢ extend outwardiy from respective ones of the distal ends of the central
slot 17a, and the fourth pair of outer siots 17h, i extend orthogonally from
substantially a mid-point of the central slot 17a. In simple geometric terms,
the siots 17a-1 define & shape which can be represented by a + shape, first and
second V shapes whose tails adjoin the opposite distal ends of one of the cross
members of the + shape, and first and second | shapes which adjoin the same

opposite distal ends of the one of the cross members of the + shape.

Finally, it wili be understood that the present invention has been described in
relation to its preferred embodiment and can be modified in many different
‘ways without departing from the scope of the invention as defined by the
appended claims.

For example, in another embodiment, where printing onto a planar workpiece
W, the printing screen could comprise only the facing sheet 3.



171, g extend outwardly from respective ones of the distal ends of the
central slot 17a, and the fourth pair of outer slots 17h, i extend
orthogonally from substantially a mid-point of the central slot 17a. In

simple geometric terms, the slots 17a-I define a shape which can be
represented by a + shape, first and second V shapes whose tails adjoin
the opposite distal ends of one of the,gross members of the + shape, and .
first and second | shapes which adjoin the same opposite distal ends of
the one of the cross members of the + shape. Finally, it will be understood

fist, thepefstint ieveeiinthagbisn sesenbeddrsTabsibMe fairedég o
emkodingRtiaRdeaRe Bodiiedinanaaydiftaiest swsysdiwithdutthe printing

departing from the scope of.the inventi ined hy the appended
ERARRS PHPSEHT ,“i‘naé‘n%ftgh‘é?”et?ne%%ﬁ‘r‘%@%?gv i‘l@g printing onto a planar

workpiece W, the printing screen could comprise only the facing sheet 3.
15 Also, use of the embodied printing screen is described in relation to an
on- contact printing technique, but in an alternative embodiment the
printing screen could be used in an off-contact printing technique. 16
CLAIMS 1. A printing screen for use in screen printing at least one deposit
of a printing medium onto a workpiece, the printing screen comprising: a
first, facing sheet which includes at least one printing aperture through
which a deposit of a printing medium is to be printed onto a workpiece,
wherein the at least one printing aperture comprises a plurality of outer



slots which extend outwardly from a central section thereof, such as to
define an outwardly-flaring pattern of slots, and at least one clearance
aperture which is configured to receive a feature on the workpiece; and a
second, backing sheet which is disposed to a rear surface of the facing
sheet, the backing sheet including at Ieasi ne reservoir aperture which is
located in correspondence with the at leaSt'one printing aperture in the
facing sheet for containing a volume of the printing medium to a rear of
thetdt 3t one printing aperture in the facing sheet,. and at least one

blind recess which is located in correspondence with the at least one
clearance aperture in the facing sheet such as to define a cavity for
enclosiry HETERErecHRRIhS QloHsicite. 2radie prifthigpsereenaat chie deposit of &
whereindheaudor dalarae floroal Rifie - 10B AHRHACscLeen oL daim
| or 2, WQEH%p tihe.oute%slots have a substantially uniform width. 4. The

printing Screen GRS BF EREME D B bRt teesh R poind ngingegture through
apertureMuPipeiséerarsinnersstol e tae eediasecienyberanted Ihe - workpiece,

printing gereen-ofclaim 4, wherein the inner slot is an elongate slot. 6.
The printing screen of clai?ngggr%?rv{/ﬂteﬁpginafﬁ% herSioti4ses @ pilurality of outer

substanti@fy UHHsFeiat PrtwaTHy frining seretmiot amycf elaim®E tSuch as to
6, whereigfihe auiei BN EQMRIIaefirsl@pA-Sgeang.paiLs of %uﬁgr %Otosne clearance
s of thie

which eéten outWﬁEg}K, from respéctive ones of oppdsite énds 6
inner sISt 8. The BHIthE SGREAURE AT acsire Riicetitle sitttbdinspargiece; and

second parsond, backing sheet which is disposed to a rear surface of the facing

sheet, the backing shest including at least one reservoir aperture which
is located in correspondence with the at least one printing aperture in the
facing sheet for containing a volume of the printing medium to a2 rear of
the at least one printing aperture in the facing sheet, and at least one
blind recess which is located in correspondence with the at least one
clearance aperture in the facing sheet such as to define a cavity for
enclosing the feature on the workpiece, |

N The printing screen of ciaim 1, wherein the outer siots are elongate slots.

3. The printing screen of claim 1 or 2, wherein the outer siots have a
substantially uniform width.

4, The printing screen of any of claims 1 to 3, wherein the at ieast one
printing aperture comprises an inner stot at the central section thereof.

5. The printing screen of claim 4, wherein the inner slot is an elongate slot.

6. The printing screen of claim 4 or 5, wherein the inner siot has a
substantially uniform width,



of outer slots defines a V shape. 9. The printing screen of claim 7 or 8,
wherein the outer slots comprise a third pair of outer slots which extend in
substantially opposite directions from substantially a mid-point of the
inner slot. 10. The printing screen of claim 9, wherein the outer slots
comprise a fourth pair of outer slots which,extend in substantially
opposite directions from respective ones of the opposite ends of the inner
slot. 11. The printing screen of any of claims 4 to 10, wherein the inner
afd outEResipringregsepseatechiramons anaiher. 42u0T18 AUABRSISCERENouter slots
of any jms.1 ' eé ' heet has a thickness in the
range gﬁ%oﬁ%%a pﬁﬁ%%gégt ggrl %grﬁ% 1%%5e%’r%tiw é%e%%tﬁ‘?d outwardly
claim 17 QFhEFSRRHHY faORGSsPEEPRaSItetRIRRAGK S hef Ertoert 266 pm. 14.
The printing screen of any of claims 1 to 13, wherein the facing sheet
mpri netal sheet. 15. The printing screen of any of claims 1 to 14,
vcﬁ’]ereir%fetriee% a?t? %g‘ Shes Fasdndi ?ngg’rtf?r’éeﬁtﬂeﬁﬁ%kﬂﬁg}@ﬁéﬁ"ﬁhé@@ second pairs
lateral €Xtertgustigreatefintas & laterpkextent of the at least one printing
aperture in the printing sheet. 18 16, The printing screen of any of claims
1 to 15, wherein the backing sheet has a thickness in the range of from
Shout 1"RENRE HHSSS TRAR of .clrieprntin@sombenan cthid Gewbergincomprise 2

the badking Sffmefdﬁaﬁ:@eﬁh;@%&eﬁﬁﬁig?@@%@ﬁdnmsubstantiaiiy opposite diractions

from substantially a mid-point of the inner siot,

10.  The printing screen of claim 9, wherein the outer slots comprise a fourth
pair of outer siots which extend in substantially opposite directions from
respective ones of the opposite ends of the inner siot.

11, The printing screen of any of claims 4 to 10, wherein the inner and outer
siots are separated from one anather.

=
Rt

The printing screen of any of claims 1 to 11, wherein the facing sheet
has a thickness in the range of from about 25 WM to about 200 um.

13,  The printing screen of claim 12, wherein the facing sheet has a thickness
of about 100 um.

14.  The printing screen of any of claims 1 to 13, wherein the facing sheet
comprises 2 metal sheet,

15,  The printing screen of any of claims 1 to 14, wherein the at least one
reservoir aperture in the backing sheet has a lateral extent just greater

than a lateral extent of the at least one printing aperture in the printing
sheet.



18. The printing screen of any of claims 1 to 17, wherein the facing and
backing sheets are bonded together. 19. The printing screen of claim 18,
wherein the facing and backing sheets are bonded together by hot-roll
lamination. 20. The printing screen of any of claims 1 to 19, wherein the
facing sheet includes a plurality of printing apertures and the backing

sheet includes a plurality of reservoir aperttres which are located in
correspondence with respective ones of the printing apertures in the

]tad@ﬁg shéee Qﬁnﬂ?hg printing l@ﬁra]ceml of anyelclairgs:t ;m%@aypée{ﬁg E@%king sheet
acing s rality of clearance apertures and the backing
sheet in%%eé@%%%ﬁwof% in rrwggeggaé%ow EPCNr SEREPiADOUT 8 mm.
correspondence with respective ones of the clearance apertures in the

facing shees. Z2inthgPubkiEhSGeen ARy Q! dalmaiopd, whersinthe .o
printing Iegqn(lum comprises a conductive epoxy. 23. A printing Screen for

use in sc ?ﬁ’ﬁ?tﬁ’lg%}%éét BHEdeposit of a printing medium onto a

workpiece, the printing screen comprising: at least one printing region

whigh copppyi ich includes. a_ printin erture through which
a r(jjlegposit of aﬁgﬁ‘rﬁﬁ%%g%m% t%‘lge ggrﬁ'% é?%n?o@m}&kme\ﬁhéfﬁnfacmg and
the printif@ckpitteine eenapades a epldedieghsfrouter slots which extend

outwardly from a central section thereof, such as to define an
ouf\g/ardli-flarin%gattern of slots, and at :19 least one reservoir which is
t

located to K rBAV O S TiHfh G aptaidie for WaREiRith 2 s eaotitimcking sheets
printing redhomgandogether by hot-roll lamination.

20.  The printing screen of any of claims 1 to 19, wherein the facing sheet
includes a plurality of printing apertures and the backing sheet inciudes a
plurality of reservoir aperturas which are focated in correspondence with
respective ones of the printing apertures in the facing sheet,

21. The printing screen of any of claims 1 to 20, wherein the facing sheet
includes & plurality of clearance aperturas and the backing sheet includes
a plurality of blind recesses which are located in correspondence with
respective ones of the clearance apertures in the facing sheet,

22.  The printing screen of any of claims 1 to 21, wherein the printing
medium comprises a conductive epoxy.

23. A printing screen for use in screen printing at least one deposit of a
printing medium onto a workpiece, the printing screen comprising:
at least one printing region which comprises a sheet which inciudes a
printing aperture through which a deposit of a printing medium is to be
printed onto a workpiece, wherein the printing aperture comprises a
plurality of outer slots which extend outwardly from a central section
thereof, such as to define an outwardiy-flaring pattern of siots, and at



at least one enclosure region which comprises a blind recess which is

configured to enclose a feature on the workpiece. 24. The printing screen

of claim 23, comprising: a plurality of printing regions. 25. The printing

screen of claim 23 or 24, comprising: a plurality of enclosure regions. 26.

The printing screen of any of claims 23 to, 25, wherein the outer slots are

elongate slots. 27. The printing screen of a@ny of claims 23 to 26, wherein

the outer slots have a substantially uniform width. 28. The printing screen

of any dfellims3aeePioiwheriin thaqrintagtaRerkEe FOFBMSAR @Ry aperture for

inner sl%ﬁgg%@%tr\%igg&g% %%r%c%fm {%%'I;pr%&r%n%ﬁareen of claim

28, wherein the inner slot is an elongate” s

e ting screen of

claim 2&bre2Einpieg cfi BeSititer efiphaw il lulsstonmtialls uaifoimdvidess which is
31. Thequifiing e iecs-efaryLEIMS 48 a0y yyREreL the outer slots

comprise first and second pairs of outer slots which extend outwardly
from respective ones of opposite ends of the inner slot, 32. The printing
séfeen dhelainn8hgwsheren eadlaiof tha, fitshapdsegond pairs of outer

slots d_ecgi rg“\{ysgfagﬁngig%%%g'@?ﬁgrinting screen of claim 31 or 32,

wherein the outer slots com

rs ird pair of outer slots which extend in

substantially opposite directions

25,

26,

27.

28.

29.

34.

31,

32.

The printing screen of claim 23 or 24, comprising:
a plurality of enclosure regions.

The printing screen of any of claims 23 to 25, wherein the outer siots are
elongate slots.

The printing screen of any of claims 23 to 26, wherein the outer slots
have a substantially uniform width,

The printing screen of any of claims 23 to 27, wherein the printing
aperture comprises an inner slot at the central section therecf.

The printing screen of clalm 28, wherein the inner sio* Is an eiongate
slot.

The printing screen of claim 28 or 29, wherein the inner slot has a
substantially uniform width.

The printing screen of any of claims 28 o 30, wherein the outer slots
comprise first and second pairs of ocuter siots which extend outwardly
from respective ones of opposite ends of the inner siot,

The printing screen of claim 31, wherein each of the first and second
pairs of outer slots defines a V shape.



from substantially a mid-point of the inner slot. 34. The printing screen of
claim 33, wherein the outer slots comprise a fourth pair of outer slots
which extend in substantially opposite directions from respective ones of
the opposite ends of the inner slot. 35. The printing screen of any of
claims 28 to 34, wherein the inner and outer slots are separated from one
another. 36. A printing screen for use in s% een printing at least one
deposit of a printing medium onto a workpiece, the printing screen
comprising a sheet which includes at least one printing aperture through

which ar+dengsi inti dium s to he printed ontg a workpiece, ‘
whereinTﬁrwee at I.e%{s?{;l ﬁleg %Fr}?r?t?;%aé%jeézrgrfée%pﬁg’%eé'bﬁlhr%lﬂvtﬁfo‘ih‘?é‘f comprise a
slots wHWFF @ afodukelT $ip tromhacte atte e o thermd stychmmie directions

define amaLbuBEIbHHRNPGRANSBARES 9133 /in a2 Bipting screen of

claim 36, wherein the outer slots are elongate slots. 38. The printing
screen of claim 36 or 37, wherein the outer slots have a substantially

udiform Waieltivr BiThesprirting sceagmotany whelaimstBe oA WhisteiNomprise a

the at | ingi rture comprises an jnner slot at the central
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is an elGFRJEECSRSCHME STeTS pPrinthipssiesrdcairthadarOsipherein
the inner slot has a substantially uniform width.

35.  The printing screen of any of claims 28 to 34, wherein the inner and
outer slots are separated from one another.

36. A printing screen for use in screen printing at least one deposit of a
printing medium onto & workpiece, the printing screen comprising &
sheet which includes at least one printing aperture through which a
deposit of & printing medium is to be printed anto a workpiece, wherein
the at least one printing aperture comprises a plurality of outer slots

which extend outwardly from a central section thereof, such as to define
an outwardly-flaring pattern of slots.

27. The printing screen of claim 36, wherein the outer siots are elongate
stots,

38.  The printing screen of claim 36 or 37, wherein the outer slots have a
substantially uniform width,

39.  The printing screen of any of claims 36 to 38, wherein the at ieast one

printing aperture comprises an inner siot at the central section thereof,

40.  The printing screen of claim 39, wherein the inner slot is an elongate
siot.



42. The printing screen of any of claims 39 to 41, wherein the outer slots
comprise first and second pairs of outer slots which extend outwardly
from respective ones of opposite ends of the inner slot, 43. The printing
screen of claim 42, wherein each of the first and second pairs of outer
slots defines a V shape. 44. The printing ireen of claim 42 or 43, wherein
the outer slots comprise a third pair of outér slots which extend in
substantially opposite directions from substantially a mid-point of the

infiér slotha5pTihéipgintmgscreéncofiehips 4, Wierahhe BUBISISer siot has 2
comprisg,_%sf&ltl‘rttgWi&&}g%ew@%s which extend in substantially

opposite directions from respective ones of the opposite ends of the inner
slot. 46, The printing screen of any of claims 39 to 45, wherein the inner

and. outEnslpteraispeREaieGiTam,0Be aRMheTs4 7,118 Prnting screen
of any of claims 36 to 46, \%/hereinpme sheet Includes Bgru%rﬁé%’fnpﬁnﬁn%mer slots

apertures, 48" Amatodof manthscRRlhg 2WeHBsosssehibly, extend outwardly
comprisfrefheestemsivaf: alispasing ths ipsiring sreen eiapyspficlaims 1

to 47 at a surface of a workpiece onto which at least one deposit of a

printing medium is to be printed; driving a print head over a rear surface

ofthe priftin§'$eFEth §6Te%8e Oprikaing rMadiwnantintieaat ledstiondirst and second
printing p@estyre-atdres RIS R gL @RddRato contact with an upper

surface of the workpiece; and 22
44.  The printing screen of claim 42 or 43, wherein the outer siots comprise &

third pair of outer siots which extend in substantially opposite directions
from substantially & mid-point of the inner siot.

45, The printing screen of claim 44, wherein the outer slots comprise a
fourth pair of outer siots which extend in substantially opposite directions
from respective ones of the opposite ends of the inner siot,

46, The printing screen of any of claims 39 to 45, wherein the inner and
outer slots are separated from one another,

47. The printing screen of any of claims 36 to 46, wherein the sheet includes
a plurality of printing apertures.

48. A method of manufacturing a workplece assembly, comprising the steps
of:
disposing the printing screen of any of ciaims 1 to 47 at a surface of a
workpiece onto which at least one deposit of a printing medium is to be
printed;
driving a print head over a rear surface of the printing screen to force
printing medium into the at ieast one printing aperture of the printing
screen and into contact with an upper surface of the workpiece; and



separating the printing screen and the workpiece such as to provide at
least one deposit of the printing medium on the workpiece, wherein the at
least one deposit comprises a plurality of deposited elements which
extend outwardly from a central section thereof and define an outwardly-
flaring pattern of deposited elements. 49. Jhe method of claim 48, further
comprising the step of: pressing at least one object onto the at least one
deposit such as to mount the at least one object on the at least one
deposit. B@aTHeNEethe dohElains48aamien hereim thepaotingumedisintuisrovide at
a condueive GRexefdsi B fEtBet BhaVAALTIRAMSEHE RBrUIBEN wherein the
the worlid%l%ce is a_leadframe or substrate. _
east one deposit comprises a plurality of deposited eslements which
extend outwardly from a central section thereof and define an outwardly-

flaring pattern of deposited elements.

4%, The method of claim 48, further comprising the step of:

pressing at least one object onto the at least one deposit such as to
mount the at least one object on the at ieast one deposit.

50.  The method of claim 48 or 48, wherein the printing medium is a
conductive epoxy.

3i.  The method of any of claims 48 to 50, wherein the workpiece is a
leadframe or substrate.



