OPTI CAL DEVI CE MOLDI NG SYSTEM Field of the Invention 5 The present
invention relates to a nolding systemfor electronic devices, and in
particular to a nolding systemsuitable for nolding electronic

devi ces including optical elenents. 10 Background and Prior Art For

el ectronic devices with optical elements, such as light-emtting

di ode ("LED") devices, the optical element is typically nolded with a
| ayer of transparent or translucent nolding conpound. In prior art
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10 Background and Prior Art

For electronic devices with optical elements, such as light-emitting diode (“LED")
devices, the optical element is typically molded with a layer of transparent or
translucent molding compound. In prior art molding systems for such electronic

15 devices, the said molding compound is usually molded by either dispensing the
molding compound into molding cavities directly, or by injection molding.
However, it has been found that both these approaches offer unsatisfactory yield
and productivity, and the precision of the processes has been lacking. Material
waste is sometimes also substantial.

20
More recently, compression molding has provided a viable solution for panel type
packages, but compression molding requires flow paths to link all the single units,
which may cause contamination on the substrate’s electrical contacts. It would
be desirable to harness the positive aspects of transfer molding in order to avoid

25 some of the disadvantages faced when dispensing molding compound for
molding.

Summary of the Invention

30 It is thus an object of the invention to seek to provide a molding system using a

liguid molding compound to mold the optical elements of electronic devices while



- 2 - overcom ng sonme of the disadvantages found in the aforesaid
prior art nolding systens. According to a first aspect of the
invention, there is provided a nolding system5 for a substrate
having a plurality of protrusion nenbers on its surface, the nolding
system conprising: first and second nolds cooperating to apply a
clanping force onto the substrate foronolding; a mddle plate |ocated
between the first and second nol ds such that the substrate is clanped
between the mddle plate and the first nold during nolding; a
plurality averconing sgmeafithe disadvantagsat fedndim theeafsesaiidprion|att malithg
through-hole% formed in the mddle plate corresponding to positions

of the molF¥YScavities, each through-hole being sized and confi gured

for inserting a protrusion nmenber of the substrate to enabl e each
protrusion nmenber to _be in communication with a mplding cavity of the
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second aspect of the invention, there is provided a nethod of nolding
a subst r atmoling; syptem pramprisingy fisst grdisegend meldsriroopersting tte anply &ce,
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and configured for inserting a protrusion member of the substrate to enable each
protrusion member to be in communication with a molding cavity of the second
mold; wherein molding compound is molded onto the protrusion members by the
15 molding cavities during molding.

According to a second aspect of the invention, there is provided a method of
molding a substrate having a plurality of protrusion members on its surface,
comprising the steps of: providing first and second molds and a middle plate
20 located between the first and second molds; locating the substrate between the
middle plate and the first mold while inserting the protrusion member into
through-holes formed in the middle plate to enable the protrusion members to be
in communication with molding cavities formed in the second mold; applying a
clamping force onto the substrate; and then forming molding compound onto the
25  protrusion members during molding.

it will be convenient to hereinafter describe the invention in greater detail by

reference to the accompanying drawings. The particularity of the drawings and

the related description is not to be understood as superseding the generality of
30 the broad identification of the invention as defined by the claims.



It will be convenient to hereinafter describe the invention in

greater detail by reference to the acconpanying draw ngs.

The

particularity of the drawi ngs and the rel ated description is not to
be understood as superseding the generality of 30 the broad

identification of the invention as defined by the clains.
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Brief Description of the Draw ngs Ag_exanple of a nolding system
according to the preferred enbodi nent of the invention wll now be
described with reference to the acconpanying drawi ngs, in 5 which:

FI G 1 i s Biief DdecrigtiowobfhedDragingspsul at ed LED devi ce;

FIG 2 is a

plan view of a plurality of LED devices nounted on a |ead frame

10substrate; FIG 3 is a schematic sectional view of a

transfer - dxmpléwaembm@ogy@tm at6orting to1teé praiece BRBEHIFRIAt oPthet he

i nvention for enc ting LED devices; 15 FIG 4 is a plan_ view of
a bott om riyention wg &egglt@gs\ylﬁ}ﬁeﬁqremﬁo tge accompanying drawings, in
5 which:

FIG. 1 is a side view of an encapsulated LED device;

FIG. 2 is a plan view of a plurality of LED devices mounted on a lead frame

10 substrate;

FIG. 3 is a schematic sectional view of a transfer-molding system according to

the preferred embodiment of the invention for encapsulating LED devices;

15 FIG. 4 is a plan view of a bottom mold of the molding system of FIG. 3;

FIG. 5 is a cross-sectional view illustrating spring forces exerted on a pre-molded

cap carrying an LED chip to be encapsulated; and

20 FIG. 6 shows the molded LED device which is lifted together with a middle plate

of the molding system after encapsulation.

Detailed Description of the Preferred Embodiment of the Invention

25 FIG. 1 is a side view of an encapsulated LED device 10. The LED device 10
comprises a substrate 12 supporting the device, a protrusion member such as a

pre-molded cap 14 on the surface of the substrate on which an LED chip (not

shown) is mounted, and a dome-shaped lens 16 formed from a transparent

material such as silicone molded on top of the pre-molded cap 14 to encapsulate

30 the LED chip.



FIG 5 is a cross-sectional viewillustrating spring forces exerted
on a pre-nolded cap carrying an LED chip to be encapsul ated; and 20
FIG 6 shows the nolded LED device which is lifted together with a

m ddl e plate of the nolding system after encapsul ation. Detail ed
Description of the Preferred Enbodi nent of the Invention 25 FIG 1 is
a side view of an encapsul ated LED deyi_.ce 10. The LED device 10
conprises a substrate 12 supporting the device, a protrusion nenber
such as a pre-nolded cap 14 on the surface of the substrate on which
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preferred e e 1 nvention for encaps dev ces
10. The nolhei prgfesredt embaimentc biuthesinsertionsfor @ncamla’mg d.E:m davides 10.
second or Jﬁ%)t Fn%'iﬂ' .
e ing system 20 includes a first or top mold 22 and a second or bottom
10 mold 24. The top mold 22 may be configured to be movable relative to the
bottom mold 24 to apply a clamping force onto the substrate 12 for molding. A
middle plate 26 is located between the top mold 22 and the bottom mold 24 such
that the substrate 12 is clamped between the middle plate 26 and the top moid
22 during molding. The middle plate 26 comprises a number of through-holes 25,
15 each of which is sized and configured to fittingly insert a pre-molded cap 14 of
the LED device 10 into the through-hole. This feature helps to prevent molding

compound from entering the sides of the pre-molded cap 14.

The top mold 22 further supports a track plate 28, which extends from the top

20 mold 22 by means of a support rod 30, for gripping a side of the substrate 12.
The track plate 28 is operative to move the substrate 12 vertically up or down
between the top mold 22 and the middle plate 26. Only one side of the track
plate 28 is shown, but there should be a similar track plate at the opposite end of
the substrate 12 so that both sides of the substrate 12 are held simultaneously.

25 An actuation force 32 may be provided by a motor above the top mold 22 for
lifting and lowering the track plate 28. The track plate 28 holds the substrate 12
while the middle plate 26 covers substantially the whole substrate 12 with only
the pre-molded caps 14 being exposed.

30 Supporters 34 are located inside blind holes 35 formed on the surface of the top
mold 22 corresponding to positions of the LED devices 10. The pre-molded caps



10 nold 24. The top nold 22 may be configured to be novable relative
to the bottomnold 24 to apply a clanping force onto the substrate 12
for nolding. A mddle plate 26 is | ocated between the top nold 22 and
the bottom nold 24 such that the substrate 12 is cl anped between the
m ddle plate 26 and the top nold 22 during nolding. The mddle plate
26 conprises a nunber of through-holes 25, 15 each of which is sized
and configured to fittingly insert a pre-nolded cap 14 of the LED
device 10 into the through-hole. This feature hel ps to prevent
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20 A two-component dispenser with a static mixer which is mounted on an X-Y
positioning table is movable over the bottom mold 24 in order to dispense a line
of mixed liquid silicone 44 into the plunger pot 42. The bottom mold 24 is
covered by a release film 45 which is extended across the cavities 38 and the
plunger pot 42. This helps in the separation of the molded LED devices 10 from

25  the bottom mold 24 after molding.

FIG. 4 is a plan view of the bottom mold 24 of the molding system 20 of FIG. 3.
The molding cavities 38 are arranged in two rows, in the same arrangement as
the LED devices 10 are arranged on the lead frame substrate 12. The plunger
30 pot 42 in the form of an elongated channel is located centrally between the two

rows of cavities 38, and there are runners 46 linking the plunger pot 42 to the



15 40 located centrally of the two rows of cavities 38 are operative
to receive and to transfer nol ding conpound, which is liquid silicone
44 in the preferred enbodinment, to the cavities 38. Accordingly, the
nmol di ng conmpound is nol ded onto the pre-nol ded caps 14 by the
cavities 38 during nolding. 20 A two-conponent dispenser with a
static mxer which is nounted on an XgY positioning table is novable
over the bottomnold 24 in order to dispense a |line of mxed liquid
silicone 44 into the plunger pot 42. The bottomnold 24 is covered by
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linking the cavities 38 to the external atnosphere exhaust air from
the cavities 38 and they prevent air bubbles frombeing forned in the
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surface of the bottom nol suck down and to secure the rel ease
film 45 i rcapr Heearfndear QE@ qiun ’[%jpﬁ encapsulated. The middle plate 26 has been

moved onto the bottom mold 24, and the lead frame substrate 12 has been
15  placed onto the middie plate 26. [n this illustration, the pre-molded caps 14 are

inserted into the through-holes 25 formed in a middle plate insert 27 formed in

the middle plate 26, and the rest of the substrate 12 rests on the middle plate 26.

Hence, the middle plate 26 substantially covers the whole surface of the

substrate 12 except for the positions of the pre-molded caps 14. The top mold
20 22 s closed onto the substrate 12 resting on the middle plate 26.

This drawing also illustrates that the cavities 38 in the bottom mold 24 are formed
from the dome-shaped recesses of cavity inserts 52 which are detachably
insertable into the bottom mold 24. This enables the cavity inserts 52 to be

25 replaced and substituted for molding different dome sizes onto the pre-molded
cap 14. On the opposite side of the pre-molded cap 14, the supporter 34 is
biased by the spring 36 to push against the pre-molded cap 14 in order to form a
sealing effect on the cavity 38. A distance bush 54 controls the extent of
contraction of the spring 36. At this point, the plunger 40 pushes upwards into

30 the plunger pot 42 to force the liquid silicone 44 into the runners 46 and then into
the cavities 38, thereby encapsulating the LED devices 10.



10 fit with the bottomnold' s surface contours. FIG 5 is a
cross-sectional view illustrating spring forces exerted on a

pre-nol ded cap 14 carrying an LED chip to be encapsul ated. The m ddl e
pl ate 26 has been noved onto the bottomnold 24, and the | ead frane
substrate 12 has been 15 placed onto the mddle plate 26. In this
illustration, the pre-nolded caps 14 are inserted into the

t hrough-holes 25 fornmed in a niddle plate insert 27 fornmed in the

m ddl e plate 26, and the rest of the substrate 12 rests on the mddle
pl ate 26. Hence, the mddle plate 26 substantially covers the whole
surface of_the substrate 12 except for the positions of the )
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position where the locking insert 56 contacts the liquid silicone 44. The locking
feature 58 may comprise one or two angular hook-like recesses, and is operative
to adhere the molding compound to the plunger 40. During molding, some of the
liquid silicone 44 will enter the locking feature 58. After molding, when the middle
15 plate 26 is lifted away from the bottom mold 24, the locking feature ensures that
cull comprising the liquid silicone 44 that remains in the runner 46 and plunger
pot 42 separate from the middle plate 26 and is retained on the release film 45.
On the other hand, the liquid silicone 44 molded in the cavities 38 is removed
together with the removal of the pre-molded cap 14. Furthermore, the suction
20 features on the bottom mold 24, namely the vacuum holes 50, ensure that the
release film 45 remains on the bottom mold 24 when the middle plate 26 is
separated from it. Since the liquid silicone 44 sticks to the release film 45, it can
be removed together with the used release film 45.

25 The substrate 12 with the molded dome-shaped lenses 16 may now be lifted
away from the middle plate 26 by the track plates 28. The substrate 12 may then
be removed from the molding system 20 for further processing, such as for
severing each of the individual LED devices 10 from the substrate 12.

30 It should be appreciated that the preferred embodiment of the invention

introduces a combination of dispensing and transfer molding to perform



- 7 - The bottom surface of the mddle plate 26 which contacts the
liquid silicone 44 is preferably coated with an optical netal coating
on sel ected areas which prevent liquid silicone 44 fromsticking to
the netal surface of the mddle plate 26. The 5 surfaces of the
bottom nold 24 are covered by the release film45, and do not face
the same problemof liquid silicone 44 _adhering to it. FIG 6 shows
the nol ded LED device 10 which is lifted together wwith a mddle plate
26 of the nolding system 20 after encapsulation. In this

i 'l ustr at iennapduletioh @f plectrgeic délicesincthe dorat efdight-emitlingdevicese Wittbthe
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bottomnold 24 when the mddle plate 26 is separated fromit. Since
the liquid silicone 44 sticks to the release film45, it can be
removed together with the used release film45. 25 The substrate 12
wi th the nol ded done-shaped | enses 16 may now be lifted away fromthe
m ddl e plate 26 by the track plates 28. The substrate 12 nay then be
removed fromthe nolding system 20 for further processing, such as
for severing each of the individual LED devices 10 fromthe substrate
12.



- 8 - encapsul ation of electronic devices in the form of
light-emtting devices. Wth the described approach, precise control
of the final shape of an LED device 10 i s possible. Consequently, LED
devices 10 with inproved quality of bght em ssion may be
manuf act ured. The invention described”herein is susceptible to

vari ations, nodifications and/or additions other than those
specifically described and it is to be understood that the invention
i ncl udes GlAIMSuch vari ations, nodifications and/or additions which
fall within the spirit and scope of the above description. -9-
CLAIM5 1. Ml ding systemfor a substrate having a plurality of
protrusi dn nmemfmdisg eystém Jorsasfilairate t\m?ngralpdﬂrai'gy of/ protrusico menibsingn its

first an to apply a clanping force onto the
substratgg ffggé)% rﬂahga ?ﬂ@rﬂ%ﬁ@hé’l d conprising a %I urality of

supporters forfirshaed seerpdanelds eorpemting &0 PRR)Y 8iclamring wsieontodiepuibstrate
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second nol ds such that the substrate is anped between the
pl ate and!{rRiy pf prgftrus,m raerata@rﬁﬁgmﬂﬁ)maﬁdmg a plurality of nol d| ng

cavities | ocatgeehidie tphbﬁe S6&HsH b@Méén @madfirst and S&Bﬁ@%ﬁh$@h@$ therwed
in the mddleglate corres ondﬁgd 05|t|ons of

th
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enabl e each protr r. co te with spective of
the plurality '§py ﬁbb@?%ge E§§ B’fw @%@8“859?8389 o pos't'onﬁvﬁ’gptﬁ?n
t he seconﬂolding daﬁﬁéﬁpeaaet:hrcmgplhulegmmqmiedl andtdmef@wedﬁominsanmgleeclgajtteel
channel ive ei v f |
Funners ool e REREREN iy SHER B-(e bR e P TRH BonySai mytod %o
caviti es,comnmimcatﬁl vilger re{spsectuee(pebqu rige phmhtmm:lmn@hngocrqymaﬂd)f ﬂheoaectohe
pl unger pot4into the plurality of nolding cavities through the

runners to e€ncapsul ate a portion of each of the plurality of
protrusi on nemberain thengecond mold comprises a plunger pot in the form of an elongated

channel which is operative to receive molding compound for molding, runners
connecting the plunger pot to the plurality of molding cavities, and a plunger for expelling
the molding compound from the plunger pot into the plurality of molding cavities through
the runners to encapsulate a portion of each of the plurality of protrusion members; and
the plurality of protrusion members are operative to be pressed by the plurality of
supporters onto the second mold during molding to seal the plurality of molding cavities,
thereby preventing leakage of the molding compound outside areas sealed by the

plurality of protrusion members and the second mold.

2. Molding system as claimed in claim 1, wherein the molding cavities are arranged
in separate rows and the plunger pot is centrally located between the separate rows of

molding cavities.

3. Molding system as claimed in claim 1 or claim 2, further comprising a dispenser
movable over the plunger pot which is operative to dispense molding compound into the

plunger pot.



the plurality of protrusion nenbers are operative to be pressed by
the plurality of supporters onto the second nold during nolding to
seal the plurality of nolding cavities, thereby preventing | eakage of
t he nol di ng conpound outside areas segled by the plurality of
protrusi on nenbers and the second nol t°~ 2. Mdl ding system as cl ai med
in claiml, wherein the nolding cavities are arranged in separate
rows and the plunger pot is centrally |ocated between the separate
rows of nl di Mpldey systes.as Gaimkblidiclaims yt stb énvareraih ghearpldnganr cohgrisesla or

claim 2, 0 i enBHR t
which is I%&Lﬁg I£t\tljfeé \?@E%%S%)%rﬁlvg o Pglfbﬁrg ':thenP\X@P\ d;oﬂ*%[mc{ E) thB ggrr afgagt
-10- 4. rMidldgn?g 3y &1 daviligde dh%usne@raticm cf éherTmO.rdlrIQOC@anérlmthetmdmg

plunger cQURLd &5 cgy ! ocking feature which is operative to adhere the

nmol di ng conpound to the plunger after nolding so as to facilitate the
separation of the nolding conpound in the nolding cavities fromcull.

5. Ml ding sysifdm@sysidriabgBdinidy if lcRimudwhdBRNes f?ockh@féaﬁ%b&gpﬁs%éfo%e
conprises one or nore angular hook-1ike recesses on a surface of the

pl unger. Ofﬁ‘or%mﬂ'q{@f’@'&%‘f@éﬁ%e&P&?ﬁﬂﬁa“rerpfé'ﬂﬁ/p‘t#?ﬂ?rof t he preceding
clainms, further conprising a track plate guided by a support rod for
gripping a side of the substrate, and which is operative to nove the

subst r at & ver UG \SYBleMrsn claiRed it AnynBng Aniiet RESCRTRYI daigs g fgrther 7.
Mol di ng syaipashga tekiapleRddidedtyya auppoRfrod e gisRerslsing ofthaistbstratd)ehei n

Subst r at GISTE gPe B SR b BB rlsal Pleren R ara and e el ng

system aglattai med in any one of the preceding clainms, further
conprising blind holes |ocated on the first nold for inserting and
receiving the protrusion nenbers of the substrate. 9. Ml ding system
as cl ai med i n Mdidingns@stemhas elaimedcha phyupead iof yheo bresedipgretaims, ainaein the

I 'rﬁ'iﬁblg 1Sl énﬁgl éﬁ&évgﬁs Y Whdfe s&bé‘fﬁﬂh?%ués@% d é)%@%t f‘éf‘#s?t%%st °

push the SIO owar caV|
second nﬁﬁﬁmmeﬂﬁwwbhdnhgssysten1as clalned in any one of the
precedi ng clainms, wherein the nolding conpound is silicone and the

nol di ng corrpound forms a | ens on each protrusi on nenber after
mol di ng. Molding system as claimed in any one of the preceding claims, further

comprising blind holes located on the first mold for inserting and receiving the protrusion
members of the substrate.

9. Molding system as claimed in claim 8, wherein the plurality of supporters are
located inside the blind holes and are biased by resilient devices to push the protrusion

members towards the molding cavities on the second mold.

10. Molding system as claimed in any one of the preceding claims, wherein the
molding compound is silicone and the molding compound forms a lens on each

protrusion member after molding.

11. Molding system as claimed in any one of the preceding claims, wherein the
molding cavities are formed on inserts which are detachably insertable in the second

mold.



11. Mol ding systemas clained in any one of the preceding clains,
wherein the nolding cavities are formed on inserts which are
detachably insertable in the second nol d. 12. Mol di ng system as
clainmed in any one of the preceding CL i ms, wherein a surface of the
m ddl e plate which contacts the nol di G corrpound is coated with a
coating which is operative to prevent nolding conpound from sti cking
to the mddle plate. 13. Method of nolding a substrate in a nolding
system tte sllddingsystémaas niginzedihanpabne yf tbé prcedingisiaiors, whetser 3swfacet s
surface, rovi

and seco notfd Q%DH@EQ}?%}E mhcf ghﬂgtsl ta% fdﬁ@a%omd) b e? 7 Coatefe r\lAgt‘{’faldész%? n%bvhi%h
second nu$ deerativedo pravent mejtidg compqaurv;h fragn sticksing tathietnyiddé ptgpport ers for
pressing onto the plurality of protrusion nenbers, and the second

nmol d conprising a plunger pot in the formof an eI ongat ed channel
avi g ok naTetanth et M Snsibairsg n 4IRS GHiee Piog tEHB g

pot to theyRkty bebrbirYsie mBRbesRE s RYihdeCthe rﬁ&ﬂo@cd?ﬁd%@gﬁrthe steps of:
| ocating the substrate between the m ddl e plate an first nold

whi | e inserti MP\idieg fisiand secgndomolde éf‘i’ Gé“'@‘ﬂe RtRleratpd Pefvesn Bﬁdﬁs"ﬁ’ﬁﬂes

formed i nsebbiet Mokdd! BelrsitiBolll QoRPAShE atﬂ!@ral&b F 8lipgoYtef foP pRIEIHS oA the
menbers to be in communi cation with nol di cavities forned Iin the

second nol'yality ShHPIAHECY mambass Ry dr e é@CQﬂﬁit ol ROMIBIEY Pak!nges Rat iR
encrzrgpsul &bntrrﬂgf #h @iﬁlidatdmrbk@ﬁn&&h@hn@fnold?@ @Jnlqﬁoahcu toy nldify, @lﬁvmn@b‘d @Iﬁn?cgmg
menber s a no onpou rin i n erein the
step of %8‘59%%’?&?39‘? wg{ 0853?‘#1%0%5'??’ egl?lu'égﬁ’éh of the plurality
of protrusion lonatibgthe substraie @stweas thengiddleepigtk wnd ée firat r@olt hmnplmsegmg
IR M e T e
conpri sesrahle ts¢ eprad)fy qimegsisiog rodrebgrs tor b int gonhurncadion wih owldienteitesby

the plurality ﬁftqes%@%,tnﬁ@s onto the second nold during molding to

seal the plura ing cavities, thereby preventing | eakage of
t he nol di ng c@wpkym\gdi ahann g haltereer enis theesabeithtegyantditeenpl ural ity of

protrusion marm@é;%u%'ﬂg%tahﬁoa %pga%!md he &Iﬂ’r’an%/%ft}f?&rl% onEALEE Bith a

substrate as claine er co Ising the step o
di spensi ﬁle'ﬁ'ﬁQGngOWrﬁMD@\den% t he plunger pot before applying a

cl anpi ng for C‘i‘/vt%PéthHerk‘i‘epsM%Eé&tu?atnné hﬁ‘e r@idé’&gﬁ‘er pd?dn &f%‘a&%ﬁﬁé‘?@%n%ﬂ 0

the nol ding cavity by runners. hod of nmolding a substrate as
cl ai med |9”i°té‘1'3&1”rﬂ“f§‘b6fs tckides PHSh"PQJr“?E’n@PJ“@?J’nﬁ‘Fq &%Q'UP% Retdp fofce the

gri ppi ng rolgingeconfpoliR@ isbsE rahgertidid sudse@entiplidb ethe Uligasty 3 molding
cavities; and

the method further comprises the step of pressing the plurality of protrusion

members by the plurality of supporters onto the second mold during molding to seal the

plurality of molding cavities, thereby preventing leakage of the molding compound

outside areas sealed by the plurality of protrusion members and the second mold.

14. Method of molding a substrate as claimed in claim 13, further comprising the step
of dispensing molding compound into the plunger pot before applying a clamping force

onto the substrate, the plunger pot being connected to the molding cavity by runners.

15. Method of molding a substrate as claimed in claim 13 or claim 14, further

comprising the step of gripping a side of the substrate with a track plate guided by a



-12 - support rod, and noving the substrate linearly between the
first nold and the mddle plate to position the substrate for
clanmping. 16. Method of nolding a substrate as clained in clains 13
to 15, wherein the niddle plate substgntially covers a surface of the
whol e substrate except for the protrusion nenbers. 17. Method of

nol ding a substrate as clainmed in clains 13 to 16, further conprising
steps for inserting and receiving the protrusion nenbers of the

subst r at SUPPR™S res). iand rrings theowiisteate dineariyebstvest theofiret. moldgandvibe fiaigdlef

mol di ng g fERShERIR tRSsusBLERE didn@ihgi M 17, wherein the plurality of
supporters are |located inside the blind holes that are biased by

resilient devices. 19. Method of nolding a substrate as clained in

any one ofe. gndd STCREILAY £ bdstiBte 385iRID ih RRIMDHIItHA5CARBRI e i riddle
silicone ?nd t he nmpl di ng conpound fornms a | ens on each protrusion,
menber afRidf sHBistapq?ay covers a surface of the whole substrate except tor the protrusion

members.

17. Method of molding a substrate as claimed in claims 13 to 16, further comprising
steps for inserting and receiving the protrusion members of the substrate into blind holes

located on the first mold.

18. Method of molding a substrate as claimed in claim 17, wherein the plurality of

supporters are located inside the blind holes that are biased by resilient devices.

19. Method of molding a substrate as claimed in any one of the preceding claims,
wherein the molding compound is silicone and the molding compound forms a lens on

each protrusion member after molding.



