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
workplece, in particular a leadframe or substrate. Semiconductor dies are usually attached to
leadframes using a conductive epoxy, typically a sliver-loaded epoxy, which provides both 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 ensure that there are no 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 employed to deposit conductive epoxy onto
leadframes. Thep > jgues, inclide the use of an applicator to pressure-dispense blobs of epoxy
onto a leadframe; i mp to transfer a thin layer of epoxy onto a leadframe, the screen
printing of a thin layer of epoxy onto a leadframe using a conventional printing screen, and the screen
printing of blobsekepexyrenieentead fease usingpaiRun pRréehprifitimgeteraetivi®unefrat is a trade
mark of DEK IntgynationalGraH.Zurichspwilzeriand) Hieseiieraniquas, whilsd eeetive, do suffer
from a number of drawbacks. Techniques which utilize ap ilicat rs Qr stamps areé_relatively slow, as
such applicatorsc%‘alg‘i‘éﬁﬁgoﬁgugﬁ?oo?lI‘}Oéiﬁ?)\?/cﬁﬁr'%%&}%?g ﬁ‘éﬁi%?ﬁ%?@qﬁeo%ystuon &°deposited in each
operation, and leadframes usually require the attachment of a plurality of dies, thereby requiring
repeated operatiganaidheuanplicatorsier staampsafstaen pointagrising aisagventanaldhia, metal
printing screen I3 C%Pg?%{@i?éﬁi?%ﬁ%?ﬂ&é%@&@%@Qﬁ‘qﬁc‘i’zf SRR RLeRPY R ASINgIR RHinting

operation, but it'i6 ssible to use such a conventional printing screen WheJe the Ie%dframe
already includes'Préotiafy-RbiRfed' BotAP oML EE TRl YAy gg%%a%@ le and the

icadframe. In order to establish such electrical and thermai contact, it is

important to ensure that there are no air pockets in the bond between the die
and the leadframe, thus requiring all air to be expelied from hetween the die
and the leadframe.

Many techniques are currently empioyed to deposit conductive epoxy onto
lzadframes. These techniques include the use of an applicator to pressure-
dispense blobs of epoxy onto a leadframe, the use of a stamp to transfer a thin
jayer of epoxy onto @ leadframe, the screen printing of a thin layer of epoxy
onto a {eadframe using & conventional printing screen, and the screen printing
of blohs of epoxy onte a ileadframe using a PumpPrint printing screen
(PumpPrint is a trade mark of DEK International Gmb, Zurich, Switzerland).

These technigues, whilst effactive, do suffer from & number of drawbacks.

Technigues which utilize aphiicators or stamps are relatively slow, as such
applicators and stamps usually only aliow for z 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 or
‘stamps.

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

depositing a large number of deposits of epoxy in & singie printing operation,



Screen printing using a PumpPrint (RTM) 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 have t% be very small, which leads to the problem of
blockage of the printing apertures by the conductive, metal flakes in the epoxy, typically silver flakes in
a silver-loaded epoxy. Embodiments of the present invention seek to provide an improved means of

depositifytdbdEitd & HATEHRYMERIASA PHEHRURCRTYSNSIP BB IBHRPa SR e’ SHEpSifcular a

leadframeRirasthetrafis sMpersdibridorkriors gAN insluste dreyipudidnesintrd waMPaRERsHE one
aspect, the present invention provides a printing screen which allows for deposits of printing media, in

particuldiNfef#*nall deposits of a loaded epoxy, to be deposited onto a workpiece, in particular 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 printin dium.onto a workpjece, the printing screen
compris G P B RIS g R T B Al Bt BB ACEFe s Vo YA deposit
of a printingHa attiesansdodhiep peivitacshriom aunbekpeece puhenes) thet atrleast @ntopaictieg @peeture
comprises a plurality of outer slots which,exte t I a.central ian.the define an
outwardl\f/?ﬁgri%rg%ﬂgtéﬁogf%loﬁggg'nr %?t I%%%t&oﬂﬁ}égﬁ r%%@%]grtﬁremw ﬂwﬁﬁbﬁ‘r’w |gtr5§r£é@t§ eceive a
feature methenvbeyesicte;tend eryesorall, batidiy lsksist tehidheispdiEpesedoo bleckrgarficéhsf the
facing sheet eLShs6iElAE G EaStARE RS ARG BC b lesiediin
correspﬁﬁtﬁﬁggﬁﬁ@% e%t Fe%st one prlgnting aperture in the falcing sh%t%c&ainir% zliv%rlume of
the printifekeretiunstly arréeadgdrepaxiéast one printing aperture in the facing sheet, and at least one

blind recess which is located in correspondence with the 3 at least one clearance aperture in the
facing sheet and defines a cavity for enclosing the feature on the workpiece. Preferably, the outer slots

are elon§anbedigentomd shtostiraent tivelesI8eekate RRVIdE I RRAYRA% MaanPRrerably,
the at leelas: PN SPREIUGE GHABIHEE SnAed) eS| Partitifpenirabsaekprfisgofonto a

workpiece, in particular a leadframe or substrate, where the workpiece can

include previously-mounted components.

in one aspect, the present invention provides a printing screen which allows for
deposits of printing media, in particular very small deposits of a loaded epoxy, to

be deposited onto a workpiece, in particular 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 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 and
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 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

sheet, and at least one blind recess which is located in correspondence with the



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 mid-point of the
inner sIctIACS8E ERDOURAEH tRe RREFLIBL CIhfbridgsiagoshtrGartd HRENSHIS vARKIHERNd in

substantialiypRosie aiacliensiran iRepesiive 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 25 pm to 200 4
Preferably, the outer slots are elongate slots.

In one embodiment the outer slots have a substantially uniform width.

Preferably, the at least one printing aperture comprises an inner slot at the
central section thereof.

More preferably, the inner siot 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 siot.

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 mid-point of the
inner slot.

In one embodiment 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 slot.

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

Preferably, the facing sheet has a thickness in the range of from 25 um to 200

pm.



More preferably, the facing sheet has a thickness of about 100 pm. Preferably, the facing sheet
comprises 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 trhe at least one printing aperture in the printing sheet.
Preferably, the backing sheet has a thickness in the range of from 1 mm to 8 mm. More preferably, the

backing sheet has a thickness of about 3 mm. Preferably, the facing and backing sheets are bonded -
togetherMAtt P FREFERRbYY e fREing e a8 'HEKRS SFPh GRQLt (T &Y by hot-roll lamination.

Preferably, the facing sheet includes a plurality of printing apertures and the backing sheet includes a
plurality of r%iervoir apertures WHich are located in correist%?ndence with respective ones of the

printing gﬁ% rﬂ?éyin %%Eiﬂa SHEEE W@f@?%ﬁﬁ@%@ Sfket includes a plurality of clearance

apertures and the backing sheet includes a plurality of blind recesses which are located in

correspgndence with respective ones of the clearance apertures in the facin eet. In,one
o AR i1 At G o SR e Lol R ol st g elent
inventiorepreridpssh gratheg soreen fatess iderdenfpritding &dehsirenedepogitapfearipriating medium

onto a Wﬁ{gpa?ﬁﬁﬁgesheet,

Preferably, the backing sheet has a thickness in the range of from 1 mm {o 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

famination.

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.

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 workpiece, the

printing screen comprising: at least one printing region which comprises a sheet



printing screen comprising: at least one printing region which comprises a sheet 5 which includes 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 and define an outwardly-flaring pa&ern of slots, and at least one reservoir which is
located to a rear of the printing aperture for containing a volume of the printing medium; and at least

one encsBiFR 1BEIEASKIACR EHRSHBRE AWIME VeL i WhiEh & E8RA§LEH foRitidie BRiHTe on the
workpie¢e. dgreferapivcdie PRIRg Reregicempiisesia QhJéaBWerrgl]‘!irE' gedorRsrisatrrally, the

printing screen comprises: a plurality of enclosure regigns, Preferably, the outer slots are elongate

slots. In BERHSGIRERT FIR U SbRFeRE SLUREMIEIRMIAIG Whﬁ?.cﬁﬁ?é%?ﬂ??ﬁ?é‘ﬂrinting
aperturedzgTARrise ScanwWHransIDE ah the seatial stetist thete oft Mere: psateralyriba-inneeislat is an

elongate slot. In one embodjment the inner slot has a substantially unifoym widt %zrefer bly, the outer
Clots coNTRLETR AP Eb A DTG A CS e EAE G ko R ZE R e o
oppositereadsiof thamthaensiet one enclosure region which comprises a blind recess which

is configured to enclose a feature on the workpie'ce.

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

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

Preferably, the outer slots are elongate slots. .

In one embodiment the outer slots have a substantially uniform width.

Preferably, the printing aperture comprises an inner siot 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 mid-point 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 mid-point of the inner slot. 6 In one embodiment the outer slots
comprise a fourth pair of outer slots which extend fn substantially opposite directions from respective
ones of the opposite ends of the inner slot. Preferably, the inner and outer slots are separated from

one anolfePnA &XMPRifMR b QUERE BHate SOMHIRD R ViR P IPrivfiRy S &éFSoriiédin screen
printing atdeast anedenasitioha BRRtREEMEN YRR WORRIRSE: fReJHEYIRG SRECEPSEYREiSINg a

sheet which includes at least one printing aperture through which a deposit of a printing medium is to
be print&8at8 MO IRPRCE Avherein the at least one printing aperture comprises a plurality of outer
slots which extend outwardly from a central section thereof and define an outwardly-flaring pattern of
slots. Preferabll_:]yﬁ the outer slots are elongate slots. In one eﬁj
n

the outer slots te ¢ odiment the outer slots have a
substanti&Ry AR TG B BRG B StHe U I RS SERE R T %Qiée?@?ea%%r\kes an inr\ller slot at the
central section thereof. '

In a still further aspect, the present invention provides a printing screen for use
in screen prEntihg at least one deposit of a printing medium onto a workpiece,
the printing scfeen 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 least one printing aperture comprises a plurality of
outer slots which extend outwardly from a central section thereof and define an

outwardly-flaring pattern of slots.
Preferably, the outer slots are eiongate slots.
In one embodiment the outer slots have a substantially uniform width,

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 ones of opposite ends of the inner slot.

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



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.” 7 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 inbrercshet. émboelienstddihne miubes aités stotspoisprsefafdupthipailt olbatesisitiswihith extend
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Preferably, the inner and outer 'slots are Separated from one ano
plurality iohg¥irfing apertures.

In one embodiment the outer siots 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 sheet includes a plurality of printing apertures.

In a vyet further aspect, the present 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 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 least 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 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 centiral section thereof and define an outwardly-flaring pattern

of deposited elements.

Preferably, the method further comprises the step of: pressing at feast 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 conductive epoxy,

In one embodiment the workpiece is a leadframe or substrate.



In a yet further aspect, the present 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 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 érinting medium into the at least one printing
aperture of the printing screen and into contact with an upper surface of the workpiece; and separating

the printftigfstresh amabadinenisie tdpfovIestNEadnysBHRPoIMDF thevprifithg FREETIRADN the
workpiecrrsRiaisLiNe i Ieast e depasicamiyisanA PRaIsneLdegosied slegiapisrign exiend
outwardly from a central section thereof and define an outwardly-flaring pattern of deposited elements.
PreferaW2 e afetiol iffther 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 conductlve 8 Preferred embodiments of the present invention will now be

describdd HéiRinbdlbeF 5§ way Bf éﬁﬁ%ﬁ‘ﬁf&t@ﬁfy AT PEN Ry 't%‘“fhé’%&omm%gsﬁ?ﬁﬁﬂndj@ in

which: Figite datiostiaies 2 fragerendasyrperspestivevigw ghragrittingserieen in accordance with a
preferred embodiment of the present invention; Figure 2 illustrates an exploded perspective view of the
printing screen of Figure 1; Figure 3 illustrates a vertical sectional view (section I-I) of the printing
screen dfigigere i Esguaeed (a) ikustiades therppattigsscriesn of thgupeiitivheseriesatefl Biguaravorkpiece
prior to alprinting operation;

Figure 3 illustrates a vertical sectional view (section I-I) of the printing screen of

Figure 1;

Figure 4(a) illustrates the printing screen of Figure 1 where located on a

workpiece prior to a printing operation;



9 Figure 4(b) illustrates the printing screen of Figure 1, following operation of the print head of a screen
printing machine thereover; Figure 4(c) illustrates the printing screen of Figure 1, following separation
from the printed workpiece; Figure 4(d) lllustrates the printed vvorkpiece 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 modification 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 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 apiutalit o, BLALAG BeEiERNLQNA WhIGR deRgrin g aBrRtiGmadium, in this
embodiment a cor ddcti epoxy, are to be pn%ted onto a workpiece, in this embodiment a leadframe
or substrate, whgtatthe2g cSifcirEesMtRENHEE SRR LM TEEREME o the positions of objects, in this

embodiment semiconductor dies, which are to be mounted to the workpiece, and a plurality of

clearance apertyfes.7 whigh aie:lecatedjnserespondencs with featiiasgisisembadiment

electronic components, which Iz{atr‘e located on the workplece. For ease of illustration, only a fragment of
the printing scre@ﬁ %ﬂﬁﬁﬁj IHEIHES Bne such printing aperture 5 and clearance aperture 7, Is
lllustrated. :

Figure 4(d) iliustrates the printed workpisce of Figure 4{c) where having an
abject 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 & illustrates a fragmentary plan view of a printing screen as another
modification of the printing screen of Figure 1,

Figure 1 illustrates a printing screen in accordance with a preferred
embodimeant of the presant invention.

The printing screen comprises a first, facing sheet 3, in this embodiment a thin,
stiff sheet, which includes a plurafity of printing apertures 5 through which
deposits of a printing medium, in this smbodiment a conductive epoxy, are to
be printed onto a workpiece, in this embodiment & leadframe or substrate,
whers the positions of the deposits comrespond to the pesitions of objects, in
this embodiment semiconductor dies, which are to be mounted to the
workpiece, and a plurality of clearance apertures 7 which are located in
correspondence with features, in this embodiment electronic componeants,
which are located on the workpiece. For ease of illustration, only a fragment of
the p'rinting screen, which includes one such printing aperture 5 and clearance
aperture 7, is illustrated.



10 In this embodiment the 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 example, a plastic, where having
the necessary rigidity. In this embodiment the printing and clearance apertures 5, 7 are formed by
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 pm to about@00 pm. The printing apertures 5 each comprise a
plurality of elongate slots 17a-e which together define the pattern of the deposit which is to be printed

on the workpiecg, with e, printed depositremREsing aoRluralily of slongale-elemenisin an
arrangement corresponding to the slcgs 17a-e, In this enab%gim%ngéheég%sr,yas-gﬁgreseaach
substantially linESE58 5 AR08 a RUbSAHHaRS (Aifsim NidthC Thithis embodiment the slots 17a-e
have a width of abtoti0dBmisAJ el Reriscibadin Wipeededith Er6iRBetst NHERIBth of the slots
17a-e determines the height, and hence amount, of the printed deposit. In this embodiment the slots

L7a-e are separ?tetg‘itr%m org]@maer;‘(%t@r?% gH Las:natip.he intecannected. tn an aligragtiye embodiment
at least ones of the _slbotsnlbfa-e could be interconnected. In this embodiment each of the printing
apertures 5 comfigas frselBTsy st Wists P S AR Reamed P R B PO B AR'8Rfended cross,
with a first, centralcslots1 Zeedefaiintchicentraliseetibiief thenuriating apertuie Be dptrfadtind second

pairs of outer slatgd ioEmikéd, € extending outwardly from the 11

In this embodiment the facing sheet 3 has & thickness of about 100 pm. Ina
preferrad émbodiment the facing sheet 3 has a thickness in the range of from
about 25 pm to about 200 um.

The printing apertures 5 each comprise & plurality of alongate siots 17a-e which
together define the pattern of the deposit which is fo be printed on the
workpiece, with the printed deposit comprising a plurality of elongate glemeants
in an arrengement corresponding to the siots 17a-e.

In this embodiment the siots 17a-e are sach substantially linear, and eaéh have
a substantially Uﬂiform width. In this embodiment the sicts 17a-e have a width
of about 100 ym. As will be described in more detall hereinbelow, the width of
the sioks 17a-e determines the height, and hence amount, of the printed
deposit.

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

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



central section. In this embodiment the first and second pairs of outer slots 17b, ¢, 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 ones 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 théloutward direction is such as to prevent the
entrapment of air pockets. The printing screen further comprises a second, backing sheet 19, in this

embodiment a rglafively:thick shegliascempatad iaihedacing sheelddpswhialt isdixeddosthe rear
surface of the facing sheet 3. The packing sheet 19 includes a pluralj ;Leservoir apgrtures 21 which
extend through¥tfe Baéﬁﬁges%%?(fﬁug\ﬁ Qg?é 1roocn§_té%’%%&a“s(et§ %%ertgeﬁsé%r?ét%gapég%on to the printing
apertures 5 in thenfeistpishdet JrafiialpiGRIREGIOIIT FedBEsHSS 3L fFifeITWEr SRS of the

backing sheet 19.whichrare lesatedrsedsfocaraspendiingeositiondjoititetbledrestce’apertures 7 in the
facing sheet 3. AF%aiﬁ?’ for ease of illustration, only one such reservoir aperture 21 and blind recess 23,
which are counterparts to the printing aperture 5 and the clearance aperture 7 in the facing sheet 3,
are illustrated. In this embodiment the backing sheet 9 Is formed of a synthetic material, here a plastics
material. In thisentbhedienentithretatiinpstrsesoB had athiekheas WP EBYUEHRITR. th 8PBreferred
embodiment the hagking.sheek 18 hasadbickaessdndhesradectffrarmsaout Bavmdb tbout B mm. 12

In this embodiment the reservoir aper ich are_here sybstantially Leciangular da shape, have
a lateral extent ﬁl@?gﬁ%ﬁ? %s_recaﬁe%r%haéﬁgt%fe_%ttegg exten_taqj the reswgi%%grintin aﬁgg;[ures 5in the
facing sheet 3, ANESRTHETCEEFOBRETFTR (TR HVEITNTE BFE Printiig MLaitinT (8 The Tear of the

respective printifg: apertor@seSorinting medium in the outward direction is such as to prevent
the entrapment of air pockets.

The printing screen further comprises a sacond, backing shest 18, 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 plﬁrality of reservoir apertures 21 which
extend through the backing sheet 19 and are iocated so as to correspond in
position to the printing aperturas 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 50
as to correspond in position to the clearance apertures 7 in the facing sheet 3.
Again, for ease of Hlustration, only one such reservoir aperture 21 and blind
recess 23, which are counterparts to the printing apeiture 5 and the clearance
aperture 7 in tha facing sheet 3, are Fiéustrated,

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

In this embodiment the backing shest 19 has a thickness of about 3 mm. ina
preferred embodiment the backing sheet 18 has a thickness in the range of
from about 1 mm to about 8 mm.



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 polymer, following lamination, is cured and provides a lamination layer 31 which 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 tests and the more aggressive hot hydroxide baths. Use
of the printing screen will now be described hereinbelow with reference to Figures 4(a) to (d) of the
accompanying drawings. As illustrated in Figure 4(&), the printing screen is first located over a
workpiece W which in this embodiment includes a plurality of features F thereon, in this embodiment
electronic components, with the clearance apertures 7 in the facing sheet 3 being located over the
respective features F, such as to be enclosed within the b%nd %?%sses %3 ié\ gﬁg ?é’%%‘;‘a‘ﬂ? sheet 19. For
ease of illustrafiBriMERIPES LIRS Yo (&) RTEHRIE R REKniate W'aS #EI0GING Ony one such feature F.
As illustrated in-Edtrguteibl; ahprint headokieseresteprintigiEniaEEst astatedfs5then driven

over the upper gurface ofitheHoting srieemn; sueh-asiosfarceprinting sedilin hfraefitie reservoir

apertures 21 in the backing sheet 19 into ots-17a- espectivepanting apegtures 5 and into
contact with the ﬁﬁ&?‘%surr}%cé% ]ﬂ%'?agwabr&%h}i@é \%.]Blgb%ﬁﬁ%ﬁrr{ated in Figure 4(c), the printing screen

and the workpig€arariére ﬁﬁéﬁ%ﬁféﬁﬁt@@sfﬁom 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 the printing apertures 5, in

separating the printind.Sese6R.aRd-eRIkRICe8 MM REiBHRG B diuNarR ahifetsiotsdstace of the

printing apertures 5 is retained on the workpiece W, such as {0 ggd,e gggggt R.20.the workpiece
W, with each of {H8HEpBEE’ @Wﬁlgirﬁgmgcp i?re'ailiﬁvﬁg eelgrgne%rt%{%l an %arran%e%e\r@%orresponding to

the slots 17a-e ofehEgtimeigeEpeisresEBIBy vitte Bhithe REMGr R SR ETRRIHRS aPertures 5, the
printing of very simall deppsits\Risanbaachitvediayith e height bandsherceshesburit; dfthe deposits

D being determiped, by the width. ot the-slais a0l dhe BBiiing aperires:h, wherealois 17a-e of
greater width allo EAfor reater evacuation of the rintin%medium P.in the r%sgg\éoégg Lfdres 21 in the

backing sheet 18"N%&5IRishtE R REFRUYERA5 “obiatie G ARSRIE SIFD5a s

IS embodiment semiconductor dies, are
then mounted orgdhesvsivekpie be Ao tigepressing the objects 0 onto the respective deposits D. In
pressing an object O downwardly onto the workplace W, the printing medium P flows in the outward

irection, and thi fow, by irye, o he. £aahuRED ALANRRINEAERRHRs/5uEtnes 1o prevent the

entrapment of air pockets Benea e workplace W. Figure 5 illustrates a fragmentary view of a
printing screen a8BRETAGHITEAGO NI thaBHRARGSSEA O #Te above-described embodiment. The

printing screen of this embodiment differs from that of the printing screen of the above-described
embodiment in that thepriating AREFIEES, itk the-tacing:sheat Bieompitae sesen worgate slots 17a-g,
with a first, central slot 7% %g{lnl%% gentral section of the prinfing. apertuee h. A3d figst i third pairs of

outer slots 17b, c“f"{l‘7 < aﬁarlngiou wardly from the central section. In this e§nbo iment the first
and second pairseoftngiEresio e atPNe LPERRAEHd EHwHIR Y FUAT FEsPRTVE B nes bf the distal ends
of the central slotddag anddhe thisthpaicafduters|tte TEEg@e TgawssJoNBMgHfregnto be

enclosed within the blind recesses 23 in the backing sheet 19, For ease of
ilustration, Figures 4(a) to (d) illustrate the workpiece W as inciuding only one

such feature F.

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



14 substantially 'a mid-point of the central slot 17a. In simple geometric terms, the slots 17a-g define a
shape which can be represented by a + shape, and first and second V shapes whose tails adjoin the
opposite distal ends of one of the cross members of the + shape. Figure 6 illustrates a fragmentary
view of a printing screen as another 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 nine
elongate slots 17a-i, with a first, central slot 17a deftning a central section of the printing aperture 5,

and first to fourth pairs of outer slots 17b, ¢, 17d, e, 17f, g, 17h, | flaring outwardly from the central
section. In this em|

odiment the first to third pai 0 & /6.Q extgnd outwardly
from respective Ones of ’fﬁ% [cﬁs% ué‘hé) X ’ft%gg%ﬁﬁlﬁjﬁgﬁgtéi%a&gg&h%eﬁgﬂ?h air of og_fﬁr slots 17h, i

extend orthogoPedly e GBS &ifiangtaemidisoint B 4he Edhfr ANIBT 17 A I sHABE G s etric terms,
the slots 17a-i gefimgiecshapanthich cantbe repréisentedabytbe+ sitaps) firstoddrepSecntv shapes
whose tails adjgjn the oppasite. distalends afiapent therrnssmesmbers efdhesthapenand first and
second | shapes which adjoin the saﬁe ?f%) gggadig%kgng%é?f thae gr@grgf @%qf&gﬁl%embers of the +
shape. Finally, R TRYERG S thad %resen‘f inventilon hasbeen é_escribe In relation to Its
preferred embotlimentigrieceali aishadife@PVinaireRtirdnand)s WRIBIRGH iy F5h the scope of

the invention as@efinedibycthe appentedeliains phosiamplelsmamnotirereambuodidentnhere printing
onto a planar workplace W, s RR0URG.sprean 5ould GamiatESs A aesfacino,sheeloa ks AIso, use of
IS

the embodied prlntlngpscr,ee escribed in relation to an onh%%nt%?t\prlntl%gt‘eggnég! ngut in an
alternative embGaIAHEHR FRintePEEREENREG I B UsHIF iR AT off-Contact printing technique.

" can be achieved, with the height, and hence amount, of the deposits D being
determined by the width of the siots 17a-e of the printing apertures 5, where

slots 17a-e of greater width allow for greater evacuation of the printing

medium B in the reservolr apertures 21 in the backing sheet 18,

As lilustrated in Figure 4(d), objects O, in this embodiment sernicanductor dies,
are thaen mounted on the workpiece W by pressing the objects O onto the
respective deposits D. In pressing an object O downwardly onto the workpiace
W, the printing medium P flows in the outward direction, and this fiow, by
virtue of the conﬁg'uration of the printed deposit D, is such as to prevent the
entrapment of air pockets beneath the workpiece W.

Figure 5 ilustrates a fragmentary view of a printing screen as one madification
© ofthe printing screen of the above-described ambodiment.

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

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



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 and 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 fating 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 contajnipng a volu f rinting,mediym.to areak ot thesatdaastong printing
aperture in the‘cfg'ésl%agn%ﬁ%ge : énngéj gﬁré%g?(%lge %{rg}c% Erecess which is Ioigate?d in correspondence with the

at least one cleiaAGEabENEresihE fBaRG Sdr S DRATREASCRIWYof ehdd¥ing Th

he feature on the
workpiece. 2. Thetprintingseteentahekinhdsevihibraititie batepshsiscatisilonyte’sive 8. The printing

screen of claim eO&EESV\lh&FﬁJQr% gl,ge; sipisshave a substgntially uniform Widt_h. 4, The printing
screen of any of claims 1 to 3, wherein the at least one printing aperture comprises an inner slot at the
central section thereof. The printing screen of claim 4, wherein the inner slot is an elo%%ate- slot. 6.The
printing screen Bbutaing 4lbsBatehereifTBHERNTY sivEHah SubSIBRITRRTOrAT VARAT™"

modification of the printing screen of the above-described embodiment.

Tha printing screen of this embodiment differs from that of the printing screen
of the above-described smbodiment in that the printing apertures 5 in the
facing sheet 3 comprise nine elongate slots 17a-i, with a first, central slot 172
defining 2 central section of the printing aperture 5, and first to fourth pairs of
outer siots 17b, ¢, 17d, &, 17f, g, 17h, i flaring outwardly from the central
section. In this embodiment the first to third pairs of outer slots 17b, ¢, 174, &,
17§, g extend outwardly from respective ones of the distal ands of the central
slot 17a, and the fourth pair of outer siots 17h, | extend orthogonally from
substantially a mid-point of the central slot 17a. In simpie geometric terms,
the siots 17a-] dafine a shape which can be represented by a + shape, first and
second V shapes whose talls adjoin the opposite distal ends of one of the cross
members of the + shape, and first and second 1 shapes which adjoin the samé
opposite distal ends of the one of the cross members of the + shape.

Finally, it will be understood that the present invention has been describad in
retation to ks preferred emboediment and can be modified in many different

ways without departing from the scope of the invention as defined by the
appended claims. .

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



17 7. The printing screen of any of claims 4 to 6, 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. 8.
The printing screen of claim 7, wherein each of the first and second pairs 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 resgective ones of the opposite ends of-the inner slot.
11. The printing screen of any of claims 4 to 10, wherein the inner and outer slots are separated from
one another. 12. The printing screen,of ' ipt ngLsheaihas a thickness
in the range of frafn %p?‘% %@ezaﬁﬁ%ﬁgﬁgﬁfﬁﬁﬁéstgr(]—:t%ﬁ%?%lr{girﬁ,qutg,g %]grggir?fne facing sheet
has a thickness-eftagoaf T o0psF A he ‘E)%t‘i%Q%Cf%@ﬁ'@F%Y&%f’B%iﬁ? T 16 3 PlUhergin the facing
sheet comprises-aefalisheeaised in an off-contact printing technigue.



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 16. The printing screen of any of claims 1 to 15, wherein the backing sheet
has a thickness in the range of from 1 mmto 8 mAf 17. The printing screen of claim 16, wherein the
backing sheet has a thickness of about 3 mm. 18. The printing screen of any of claims 1 to 17, wherein
the facinGlahEMScking 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 & plurdlitPof i@ resiicspefRiredsfhich %%&a@éd"ﬁ%r@&%ﬁﬂeﬁﬁé vAgPRsEp&itide ones of

the printing apegtyres i ihediasnerfestworkpiece, 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 and 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 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 sheet, and at least one
blind recess which is located in correspondence with the at least one
clearance aperture in the facing sheet and defines a cavity for enclosing

. the feature on the workpiece.
2. The printing screen of claim 1, wherein the outer slots 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 least one

printing aperture comprises an inner slot 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 slot has a
substantially uniform width.



21. The printing screen of any of claims 1 to 20, wherein 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. 22. The printing
screen of any of claims 1 to 21, wherein the printihb 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 printihg scrébr cmsingngCetedastiond privfirigiattort Wiich comsisés dhhadit®hidiPisciudes a
printing aperturg thrguahgbichng deResit ¢fA-Rrbring aedibim jsHepe i bankuAdvorigiece,

wherein the printing aperture comprises a plurality of outer slots which extend outwardly from a central
section thereof &sEHRAEE RIVAPMHEF R FRREER® 1 ANRE SIBT at least one 19 reservoir which is
located 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 i cofnfigi;urged to enclose adeature on the
workpiec®. 24. The BFIRHRG SGEEN A'cRrN™ T BRFTFEMG2E bR G S A SRABASLPES The
~ printing screen gf glaisn 23ter i wesnpnsitgaseplurality of enclosure regions. 26. The printing screen
of any of claims 23 to 25, wherein the outer slots are elongate slots.
9. The printing screen of claim 7 or 8, wherein the outer siots 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 and outer

siots are separated from one another.

12.  The printing screen of any of claims 1 to 11, wherein the facing sheet has

a thickness in the range of from 25 um to 200 pm.

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

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

comprises a 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. '



27. The printing screen of any of claims 23 to 26, wherein the outer slots have a substantially uniform
width. 28. The printing screen of any of claims 23 to 27, wherein the printing aperture comprises an
inner slot at the central section thereof. 29. The printing screen of claim 28, wherein the inner slot is an
elongate slot. 30. The printing screen of claim 28 s 29, wherein the inner slot has a substantially
uniform width. 31. The printing screen of any of claims 28 to 30, wherein the outer slots comprise first

and secdfd pat8oPEIRENSIGERBCIPe AR P HRERSLEM fesPlaURIv MBS asioeie éRls of the

inner slot. 32. The RrHiPgRIEaN Biclainydlofvherein aaehtef ghewfiyst and second pairs of outer slots
defines a V shape. 20 33. The printing screen of claim 31 or 32, wherein the outer slots comprise a

third pgir of outer slots which extend in substantially opposite directions from substantially a mid-point
of the inpgr slotr plikemgiRitRecsciserARclatn BBevdiergie thecrirgrsiets canpriseiekiatsth pair of

outer slots whicr% eétentd,jin substantially opposite directions from respective ones of the opposite ends
of the inner slof! @P0Ut 5 mm.

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 backi-ng'- sheet includes a
plurality of reservoir apertures which are located 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 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.

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 includes 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 and define an outwardly-flaring pattern of slots, and at least one



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 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 least
one printing aperture comprises a plurality of outer slots which extend outwardly from a central section
thereof and defli®RS&liy olitwaraly fansgigatiRoresbtel $heThdnsiting edideh lor SamtaiBingherein

the outer slots /¢ gloREAHT SIS 38R HerRrinting sereen of claim 36 or 37, wherein the outer slots
have a substantialdy uniform width. 39. The printing screen of any of claims 36 to 38, wherein the at

|
least one printifit; dpERURCORPFSSS S [RASIS CEERFIRS @idN e rEBECES. WREBrilsting

screen of claiméhrueeinsheniciase sqkistarcetpneiaée siplqided he printing screen of claim 39 or 40,
wherein the inner slot has a substantially uniform width. 21 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 respéctiveToresrifiopgasitecands dbthe IMearostodrising:

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 any of claims 23 to 26, wherein the outer slots have

a substantially uniform width.

28. The printing screen of any of claims 23 to 27, wherein the printing

aperture comprises an inner slot at the central section thereof.
29. The printing screen of claim 28, wherein the inner slot is an elongate slot.

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

substantially uniform width.

31.  The printing screen of ény of claims 28 to 30, 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.

32, The printing screen of claim 31, wherein each of the first and second pairs

of outer slots defines a V shape.



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 screen of claim 42 or 43, 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. 45. The printing screen of claim 44, wherein #% 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. 46. The prifliPsEYdea BERa cHcraia 39 t8152wHetensithénaner@iosiRie caittariie separated

from one anothgk; 47 pARERTELIRG SFEEEHATiANYRtERIMS 38 R EGUNerBinIBs Ehertdgiies a

plurality of printing apertures. 48. A method of manufacturing a workpiece assembly, comprising the
steps of: dispodiRjtre peitipt¥raenigr BRPEEIANRSNR £104t 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 %g medium into the at |east on%gintin Igf)erture of the printing screen

.

and into ¢8ntact WRtPER RAMEE TR AorkBReiEANE S ARG thEPTIRIRE LM End the

workpiece to proyidesatdeast engdepash ehdwnprinting veeskitialign sbe svakpides:tiwheréiorthe at least

one deposit comprises, & pltaliny of deposited slements which exteng. |

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. feast one deposit of a
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 least
one printing aperture comprises a plurality of outer slots which extend
outwardly from a central section thereof and define an outwardiy-flaring
pattern of slots.

37. The printing screen of claim 36, wherein the outer slots are elongate siots.

38. The printing screen of ciaim 36 or 37, wherein the outer siots have a

substantially uniform width.

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

printing' aperture comprises an inner slot at the central section thereof.
40. The printing screen of claim 39, wherein the inner siot is an elongate slot.

41. The printing screen of claim 39 or 40, wherein the inner slot has a
substantially uniform width.



22 outwardly from a central section thereof and define an outwardly-flaring pattern of deposited
elements. 49. The method of claim 48, further comprising the step of: pressing at least one object onto
the at least one deposit to mount the at least one object on the at least one deposit. 50. The method of
claim 48 or 49, wherein the printing medium is a @nductive epoxy. 51. The method of any of claims 48
to 50, wherein the workpiece is a leadframe or substrate. 52. A printing screen for use in screen

printing 4Rleast'6fe RIEPH3E SCESSMETgaREdRInt'ENiBsa FWorigidde WDSISMIdNEa8HEfeFBE Ore

described with ggigeange fipstihaf JdeyrRp palps‘ofoptiasaliut’ comindianyith fkighrary aiokigure 6, of
the accompanying drawings. 53. A method of manufacturing a workpiece assembly substantially as

hereinbefore d&8ERBEIMFIANRFSERPR ISt FRFERJUFEE 173, Btionally in conjunction with Figure 5

or Figure 6, of the accompanying drawings.

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 screen of claim 42 or 43, 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.

45,  The printing screen of claim 44, 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.

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 workpiece assembly, comprising the steps
of:
disposing the printing screen of any of claims 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 least 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 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



49.

50.

51.

52.

53.

22
outwardly from a central section thereof and define an outwardly-flaring

pattern of deposited elements.

The method of claim 48, further comprising the step of:
pressing at least one object onto the at least one deposit to mount the at

least one object on the at least one deposit.

The method of claim 48 or 49, wherein the printing medium is a

conductive epoxy.

The method of any of claims 48 fo 50, wherein the workpiece is a

leadframe or substrate.

A printing screen for use in screen printing at least one deposit of a
printing medium onto a workpiece substantially as hereinbefore described
with reference to any of Figures 1 to 4, optionally in conjunction with

Figure 5 or Figure 6, of the accompanying drawings.

A method of manufacturing a workpiece assembly substantially as
hereinbefore described with reference to any of Figures 1 to 4, optionally

in conjunction with Figure 5 or Figure 6, of the accompanying drawings.



