-1- ENCAPSULATI ON OF LEAD FRAMES The present invention relates to

encapsul ation of |lead frames carrying sem conductor chips. In know
packagi ng technol ogy | ead franes carrying seniconductor chips are

encapsul ated in epoxy resin for protection. Figure 1 shows a known,
apparatus for doing this. The apparatus conprises.;an upper moul d support 2
carrying an upper nould half 4. There is a correspondi ng | ower. Lg g~§=
support 6 carrying a | ower nould half 8.1The upper and | ower aIVes o%’ﬁﬁ
nmoul d basically contain a plurality of cavities 10 of a defined products
profile and also relief for rece|V|ng a Iead frame.. Each -cavity 10 is
connected to. respecti ve. paERGARPSEHLATION: OFh LEAD \FRANMES i nked--to the -
respective pot and plunger nechani sm- A ‘pot “and pl 'unger nechani sm 16
extends through a passageway 14 for urging preheated resin into the cavity
10 when the upper and | ower noul d hal ves are clanped together. This is

r epeat edrher p&léséﬁﬁleinﬁéﬂtibﬁsrwbhbﬁ goetichpgrl fatidh FbguLEad, £FBMERENT
of the plu i s denpt ed arrow .A.. The nethod is inplenented as foll ows.

Firstly gagg§&WQ%ﬁﬁF*§P?ﬁ%%§ﬁr ﬁ tR& cavity 10. The upper and | ower noul d

hal ves 4,8 are brought into contact with one another and clanped to hold
the | eadfr %@g h 04 .Brse Ex?éé‘?:.p%?ﬁéﬁﬁ inis injected
into the %a%???ﬁ u5|%ﬂn§ ge&ﬁ%#i¥8%gle€$égﬁghlsn11 ﬁénnuld hal ves are
hel d togéﬁﬂéﬁqmﬁﬂqtq#m#h&@ﬁyarg ﬁnpﬁys§dﬁé@d'Nﬂﬂepqxxaﬁﬁﬁ#@ farves 4,8
are rel egsgectioncapsul ated lead frame is renoved and the noul d hal ves
are free to receive the next lead frane.  -2-

Figure 1 shows a known apparatus for doing this. The

apparatus comprises an upper mould support 2 carrying an upper
mould half 4. There is a corresponding lower mouldlsupport 6
carrying a lower mould half 8. The upper and lower halves of
the mould basically contain a plurality of cavities 10 of a
defined products profile and also relief for receiving a lead
frame. Each cavity 10 is connected to respective passageway
12 which in turn is linked to the respective pot and plunger
mechanism. A pot and plunger mechanism 16 extends through a
passageway 14 for urging preheated resin into the cavity 10
when the upper and lower mould halves are clamped together.
This is repeated- for all other cavities within a mould half.
In Figure 1, movement of the plunger is denoted by arrow A.
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The method is implemented as follows. Firstly a lead frame is'
placed in the cavity 10. The_uppef and lower mould halves 4,8
are brought into contact with one another and clamped to hold
the lead frame secure in the cavity 10. Preheated epoxy resin
is injected into the cavity 10 using the pot/plunger mechanism
1l6. The mould halves are held together until the epoxy is
fully cured. Then, the mould halves 4,8 are released, the
encapsulated lead frame is removed and the mould halves are
free to receive the next lead frame.



I'n this process the nmoul d hal ves nust .remai n together until the resin has
“conpletely cured before they can be released to allow the encapsul ated | ead .
frame to be renoved. As the pot/plunger nechanism 16 forns part of -the .
| ower mould half 8 and its nmould support 6 the entire apparatus cannot be
used -until the end of the curing time of the epoxy resin. Thus, the cycle
timeef the method is dictated by the curgng tinme of the epoxy resin.
According to the present invention there is provided |ead frane
encapsul ati on apparatus conprising: a nould assenbly having first and -

jfsecond mouxd Myqsrdu{fessl,tenetheﬁldehameee masitt \teln@iin Weﬁtf&: Qurepd. | d
ranme; andg.a resi.n-deliv P c00 vely ‘conp ecte
to one si %ﬁr%ﬁﬁP;h) %ﬁégﬁg?gbt§“ ? 582°F85|§e?b°5Wb%Eh %%
subsequentalyl ook stcheen renct apist 1 ated hteaduEdamss éobbe, remeveidn saisd theul d
assenbly f [ b e

for recei &%#J}@ﬂ%%}é{ﬁ:&#@hfgogg?& ?h%r gSfI?]: nﬁ‘:é\k/’%rrcﬁg\s{“glen& ;"Opd#
connect ed andaiidscamidd supporbréahbedenbiset eppapetusecasmiod dwiusedand

the resinuiiy e an}%ﬁg&ﬁ 'ﬁ:é guisb goeafd! bel tndeboBay RS | Yot [ e

first noul €_second so that the condU|t
is only fdihey qygl%é@%@ﬁ t fm%boanasSéesﬁatﬁéuba FRiey €3 rdng Hdme of

t oget her. tWe legdiye megiangenent the resin delivery assenbly can thus be
attached to the side of the nould assenbly with the nould hal ves held
together for delivering the resin and then renoved. This apparatus has the
significammcmdiﬁnmagaat&h& preserti indehtvenythesentiby prawideds deadat ed

fromthe @Q% gﬁ%ﬁh éfét&s %gﬁ? %QP arden but before it is
Co

conpletely cure Ining t ane and the % rtially
a mould assembly having first and second mould halves

which together define a cavity for receiving a lead frame; and

a resin delivery -assembly adapted to be cooperafively
connected to one side of the mould assembly to deliver resin
to the cavity and subsequently disconnected from the mould
assembly,

wherein said mould assembly deflnes along the parting
line between its mould halves a conduit for receiving the
resin to which conduit the resin delivery assembly can be
connected, said conduit being arranoed to extend between,said
cavity and the resin delivery assembly, and | ‘

the conduit is defined partially by the first mould half

NG} and partially by the second mould half so that the condult is

only fully defined when the flrst and second mould halves are
"held together. '

With this arrangement the resin delivery assembly can thus be
attached to the side of the mould assembly with the mould
halves held together for delivering the resin and then removed.

This apparatus has the signifioant advantage that the resin
delivery assembly can be separated from the mould assembly
when the resin starts to harden but before it is completely
cured. The mould containing the lead frame and the partially



-3- cured resin can remain closed and can be renoved to a separate curing
station to await conplete curing of the resin before the lead frane is
renoved. Once the nould assenbly has been renoved fromthe resin delivery
assenbly, a second nould assenbly with a | ead frane can be delivered to the
resin delivery assenbly. Thus, the cycle tine of the nethod is reduced as
conpared with the known nethod. According to a second aspect of the preggnt
i nvention, there is provided a | ead frdne encapsul ati on system conprising a
| ead frame securenment station, an encapsul ation station, and a curing
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for recetving The resin to conduit the resin ery assenbly can be

connectd@Li%ery 28saUbiyhei AJUSrr ShGFNF e king ofetthemethed cisity and

the resiguulobd VasYcanparally withe thencwrbeigthalef i ned partially by the
first nould half and partially by the second nould half so that the conduit

is only fully defined when the first and second noul d hal ves are held
t oget hekgcordingf bo di secondciispgcthe fr ddien pdmdseret yi mssretnddry, fewerd he si de
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conpl et’e cured, and meansS ftor transferring the nou asSe y*fromthe
encaps\tead oframat FeAULENENE Shatignot AN GNCIRRY tkamtstatkoni oandlzo
provi desy #i A8t §08L 9§bngnaapsuhAl s3&embly having first and second mould
halves which together define a cavity for receiving a lead
frame, means for transferring the mould assembly from the lead
frame securement station where a lead frame is inserted into
the cavity of the mould assembly to the encapsulation station
where a resin delivery assembly is coupled to one side of the
mould assembly for delivering resin to the cavity, said mould
assembly defining along the parting line between its mould
halves a conduit for receiving the resin to which conduit the
resin delivery assembl& can be connected, said conduit being
arranged to extend between said cavity and the resin delivery
assembly, the conduit being defined partially by the first
mould half and partially by the second mould half so. that the ~
conduit is only fully defined when the first and second mould
halves are held together, means for disconnecting the resin
delivery assembly from the side of the mould assembly when the
resin has started to harden but before it is completely cured,
and means for transferring the mould assembly from the .
encapsulation station to the curind;station.

The present invention also provides a method of encapsulating
lead frames using the lead frame encapsulating apparatus as
described above, said method comprising:

at an encapsulation station connecting the resin delivery
assembly to the side of the mould assembly containing a lead
frame;
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‘Iead franes usi-ng-. the Iead frane encapsulatlng apparatus as descrlbed
above, sai'd nethod conpri si ng: at an encapsul ati on station connectijng t he
resin delivery assenbly to the side of the nould assenbly containing a | ead
frame; - 3a - delivering resin fromthe resin delivery assenbly - to the
moul ¢, assenmbly so that the lead frame is surrounded by resin; and when the
re3|n,has started to harden but before it is conpletely cured

di sconnecting the resin delivery assembl3afromthe side of the noul d
assenbl y- and transferring the ‘noul d assenbly to a curlng station. In the
-drawi ngs, Figure 1.is a di agr am showi ng.a knopwn_l.ead: f.rame’ encapsulatlon R
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dlagran1lllastrat|ng steps of a nethod according to one enbodi nent of the

i nventi on®Pfor a better understanding of the present invention and to show
how t he sane nwhelne ther desdn as effacted red chandenwbiit befiome dkddsby way
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cavity 244 Egén&,q_g,eltw R0 Ry A g%d d¥a 6 and, along the parting |line 28 of

t he noul d hal ves condui t extendlng S|demays for receiving

In the drawings,

o/ Figure 1 is a diagram showing a known lead frame
encapsulation apparatus;
Figure 2 is a side view of a lead frame encapsulation
- apparatus in accordance with one embodiment of the invention;
and ' '

Figure 3 is a diégram illustrating steps of a method -
according to one embodiment of the invention.

- For a better understanding of the present invention and to.
show how the same méy be carried into effect, reference will
now be made by way of example to Figures'z and 3 of the
accompanying drawings.

-In Figure 2, a mould assembly 1_comprises a lower mould half
20 and an upper mould half 22, _The upper and lower mbuld

‘halves define therebetween a lead frame cavity. 24 for
receiving a lead frame 26 and, along the parting line 28 of
the mould halves a conduit 30 extending sideways for receiving
resin. The conduit 30 for receiving resin is formed by a part



resin. The conduit 30 for receiving resinis formed by a part -4- 30a.in
the upper nould half and a part 30b in the lower nould half. Thus, it is
not fully defined until the upper and | ower nould hal ves 20,22 mate, that
is until they adopt the position sbogn in Figure 2. The apparatus al so
conprises a resin delivery assenbly whi ch conprises a pot 32 and a

plunger 34. In Figure 2,resin is indicated by cross hatching. After ~
preh S I t h e e Y
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are tfwraelpeed 2edial JEPEGond Y Grddtn | ®aTiveagrassembiyyinBot RaeCavity
24. ThIS s_the gﬁate of the nmould assenbly 1 at the encapsul ation station

in FiRRE? 323RE™B¥rhe further noul d assermbly la. At the encapsul ation
station, the nould assenbly
As shown in Figure 3, the mould assembly 1 and resin delivery o’

assembly 3 are mounted on a common mould support 38. They are
shown in Figure 3 3t an encapsulation station. The mould
support also carries further mould assemblies, for example at
la and a linking mechanism indicated by dotted line 40 to move
the further mould assembly la to the encapsulation station and
to move the mould assembly 1 from the encapsulation station to
a curing station.

Reference is now made to Figure 3 to describe the
encapsulation method. '

Firstly, the upper and lower mould halves of the mould
assembly 1 are opened and a lead frame 26 is inserted into the
lead frame cavity 24. The upper and lower mould halves are
then closed and clamped to hold the lead frame securely in the
cavity 24. This is the state of the mould assembly 1 at the
encapsulation station in Figure 3 and of the further mould
assembly la. At the encapsulation station, the mould assembly
1 is brought into contact with the resin delivery assembly 3.
Epoxy resin is delivered from the resin delivery assembly into
the mould assembly through the conduit 30 so that epoxy resin
completely surrounds the lead frame in the lead frame cavity.



1158 brought into contact mnth the resin deI|very assenbly 3 Epoxy re5|n

“is delivered fromthe resin delivery assenbly into the noul d :
"assenblythrough the conduit 30 so that epoxy resin conpl etely surrounds t he
lead frame in the lead frame cavity. _ g-5- Once the resin has begun to
harden_but before it is conpletely cured the resin delivery assenbly is
remowed fromthe nould. assenbly and the nould assenbly 1 is noved to a

curing ondd Gthe R¥sifi ﬁatsl Begud ®eXhat@iend KRS BdEdréd albafsbe%plle%tls;d at
the encay sul‘ﬂe n station gr it he deliv &é_of resingt: eto é hi s way,
the ¢ycf et FESERc9p aP&F?bﬁsﬁﬁﬂﬁ TRV BnPared wth -

known mmﬁsahhryrmmﬂrthesmou&dnassembﬂy uon&mmOééd ﬁdmnreurﬂngo be cured
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. Le% éﬁgnrg YZ tﬂl'f:‘étt Fgﬁaép%arﬁa usﬁ@oﬁg‘rl r?%%%ﬂ;nggl%aﬁsggﬁﬁl y havi ng
f| rst aﬁ-@@élﬁﬁldatmtlhd encapsulationt sfetion @it rthen daliveryoofr gesiin ng
a lead fimsesnd a resin delivery assembly adapted to he cooperatively
connected to one side of “the nould assenbly to deliver resin to the cavity
and subsequently disconnected fromthe nould assenbly, wherein said rould

- assenbl ¥ rdefH e sway pnehé heyBakt tifiel ofe thet mgéﬁm&ﬁ MEtNEE aamoBdui t

for recelv n he resin to_whi ondui t eS| del j ve assenbl can be
d é%& as compared w1%g ﬁnown me s{hce it {g y

necessary to wait for the resin to be cured completely before
the next lead frame can be encapsulated.



conhected,'said conduit being arranged to extend between said cavity and

the resin delivery assenbly; and the conduit is def t he
- first nould half and partially by the second nould mmm'“mﬂlﬂ:ﬂmcondw t
“is only fully defined when the first and second noul d h&l vies #are

t oget her. 2. Lead frame encapsul atiog apparatus as clained in claiml
wherein the resin delivery assenbly conprises a pot and plunger nechani g
3. Lead frame encapsul ati on apparatus substantially as herei nbefore
described with reference to or as shown in Figure 2 of the accompanying
-,dramdnﬁ§¥#f§§- ‘Al ead frame encapsul ation systen1conpr|5|ng a lead frane -
“secure ation, an encapsul'ation station, and a curing station, a moul d
assenbly having first and second noul d hal ves which t oget her define a
cavity for r % , { he noul d
assenbl% fr E&?ﬁ EPgmg Fﬁ%%gggggﬁﬁgﬁg% séfyf&ge%§é§¥{éfg%ad frame is

i nserted i ntd mpBl@aassemblyt havimg & iFste N secand reorldshpabvesn station

where a;h£8h ntS?étHé&Ydé%&ﬁ@'ay clamqumoqd e g O Péaa her sRel dan?
assenbly for d eri_n resmtogtb@ér 41{tqif};d noul d -7- assenb

def i ni ng aloﬁngﬁénng ANGIN| ASSE ik QU Bey GRRPErBHRBLY for
recei Vldimzﬁéetédstﬁdbﬁewgndb o&n dthiet rrtoluﬂd dwsem&ly\myd@sswbd | yes@n bed
connect opdui_t r e t ald cay ty an
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first nassembdy{ and partially by the second noul d half so that the conduit
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t oget her, neans I sconnectin resin
line between its mould ha ves a conduit for receiving the

resin to which conduit the resin delivery assembly can be ~
connected, said conduit being arranged to extend between said
cavity and the resin delivery assembly; and
the conduit is defined partially by the first mould half
and partially by the second mould half so that the conduit is
only fully defined when the first and second mould halves are
held together.
2. Lead frame encapsulation apparatus as claimed in claim 1
wherein the resin delivery assembly comprises a pot and
plunger mechanism.
3. Lead frame encapsulation apparatus substantially as ~

hereinbefore described with reference to or as shown in Figure
2 of the accompanying drawings.

4. A lead frame encapsulation system comprising a lead frame
securement station, an encapsulation station, and a curing
station, a mould assembly having first and second mould halves
which together define a cavity for receiving a lead frame,
means for transferring the mould assembly from the lead frame
securement station where a lead frame is inserted into the
cavity of the mould assembly to the encapsulation station
where a resin delivery assembly is coupled to one side of the
mould assembly .for delivering resin to the cavitf, said mould
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deliVery -assenbly fromthe side of the mould assembly whefh the resin has

T anetor i ng e moul d ateenbly TromiRe entapeul 5] on st R '

curing station. 5. A |l ead frame encapsuLﬁtion system subst&ant§ alt y *ass *
her ei nbefore described with reference to ahd as shown in Figure 3 of the
accorfpanyi ng drawi ngs. 6. A net hod of encapsulating | ead frames using the

| ead frame encapsul ating apparatus as clained in any one of clains 1 to 3,-
said method conprisjng: at anencapsul ation statior¥gonnecting the resin
del i very asssenbly definingleabonghtheppsutingeding betmeen niks naall . -
frdme;” del iharjg i ns feonpthe.Leskpsdel buar y. eih : "'ﬁgﬁg S
assenbl y sg\éﬁﬁjﬁy t%:.éq!{ehaadi ?p%érg fégéﬁg%gﬁnﬁ}éﬁ %?gragsi@%l; %gﬁg:ﬂmtlgon. t eg_rte%? n
has startedesdthaieldveny aesepklyicas benprenerfedur 83 iddicanshnde theina he

resin del i wema mfse 't Yedtona theLwedR 8hidheavREydadsseHY Y etiih delivery
transferring the nould assenpl cur, '

encapsul at BF§ Y 1 rtﬁ?ﬁesc‘%‘&ﬂ)'éi/ *afﬁ?gw ydlﬁggﬂéggi’lﬁggiéaél’d@éc %ehz?ggfdjvﬁost%
‘reference woulidyW=l¥ 2mhdHroiallye becohpasgcogddmavildghalf so that the
conduit is only fully defined when the first and second mould
halves are held together, means for disconnecting the resin
delivery assembly from the side of the mould assembly when the
resin has started to harden but before it is completely cured,
and means for transferring the mould assembly from the

encapsulation station to the curing station.

5. A lead frame encapsulation systém snbstantially as
hereinbefore described with reference to and as shown in
Figure 3 of the accompanying drawings.

6. A method of encapsulating lead frames using the lead
frame encapsulating apparatus as claimed in any one of claims
1 to 3, said method comprising:
at an encapsulation station connecting the resin delivery
assembly to the side of the mould assembly containing a lead
frame; '
delivering resin from the resin delivery assembly to the
mould assembly so that the lead frame is surrounded'by resin;
and |
when the resin has started to harden but before it is
. completely cured, disconnecting the resin delivery assembly
from the side of the mould assembly and transferring the mould
. .assembly to a curing station.

7. A method of encapsulating lead frames substantially as
hereinbefore described with reference to Figures 2 and 3 of
the accompanying drawings. '



