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invention is concerned with :a=gang-pot-: nould of the kind
which is wused to encapsulate integrated <circuit conponents Ci Za
potti ng conpound, such as an epoxy resin. Such a nould is norna+?§éﬁ3éﬁ£%df-
I n conventional fashion 10 between top ®@nd bottom nould platens

B

which carry respective upper and |lower nould parts. The | ower noul d-
part has a base plate which sits on the bottom;mould platen and a

pl unger platen, conprising a pl ur PESGRIPPION pl ungers, S rai sed
and |owered 15 relatively to the base plate by neans of one or nore
hydraulic rans. In use, wth the nould closed, the plunger platen and
its plungers are raised fromthe bas&GANGtROTuMOBLR t he | ower noul d part,
so that the upper ends of the plungers are advanced through pots 20 in

the lower, nould part into respectjve culls where the upper and | ower
moul d part®s nmeet to pRd€suBIesent eninventipn ife eonceraed f oWwdsht hea

resin through r¢gang~porst eigould 0 BRI d e t i gbndet wheBht hggnoukddpatbs
and containing tgﬁ co§$8$ent§: to _,be fé encggsulgted. The noul d
is operated at SUfRRF or AANIETRE e HUERLCor CIMBOREREE, AR oRder
that the resin pettdnder edmpouhd nuisuah naals famenepoxy résincul Sechaad

runner systens I {2 JQUC gﬁﬁg { S ne ndediLssl.pat ed
to the on HDEPHIQZFE%‘ %ﬁﬁhﬁﬁichmlls §ﬂ%pl?€d %gﬁfﬁﬁggﬁ ?guIthﬁgb S)
will not \flﬂctibﬁtus@quatt@w andy thokiam: meuld rplatenaanwhicht eecryror

this reason it bagpeeeiveotippell @ owerNtmddEad hygaseklC r e#AES) 1RV
the | ower nDuIdmgI %en an% tgé%? onnect, the rq@1 ELston £hd thg . €?
pl unger platen H@ ro®@E* p nd R*S4hr (HR1ER, BLtHoAR gtRe abOkE M
' mould platen and a plunger platen, comprising a
plurality of - plungers, is raised and 1lowered
15 relatively to the base plate by means of one or more
hydraulic rams. In use, with the mould closed, the
plunger platen and its plungers are raised from the
base plate, within the lower mould part, so that the
upper ends of the plungers are advanced thrbugh pots
- 20 in the 1lower mould part into respective culls where ]
the upper and lower mould parts meet to pressurise
fluent resin in the culls and force the resin through
runner systems into mould cavities between the mould
s ' parts and containing the components to be C
25 encapsulated.
The mould is operated at a high temperature of
the order of - 170-180°C, in order that the resin is
rendered, and maintained, fluent in the culls and
runner systems. As a result much heat is generated
30 and dissipated to the lower mould part. O0il which is
supplied to the hydraulic ram(s) will not function
adequately at a temperature of more than about 70°C.
For this reason it has been conventional to mount the
hydraulic ram(s) below the lower mould platen and to
35 connect the ram piston to the plunger platen by
rod (s) passing up through the lower mould platen and
base plate. In addition it has been necessary to



base plate. In addition it has been necessary to 2 cool the oil by
circulating it through a heat exchanger. The object of the inventionis to
ovgrconme these problenms and to provide a sinpler and nore conpact
construction of |ower mould part. 5 ~ In accordance with the present
invention,.a |lower nmould part for a gang-pot zmoul d conprises a base plate,
which is arranged to be nounted, in use, on a bottomnould platen, a B
pl unger - pl at en wadl |1s!1q;m1ded>yf mirwlurtaaig limvehrnughehaheatl gxthanyerbase

plate and which carri eﬁbé J,Q Fcp'l 4e the o{mpéﬁg"e\rMs?ﬁ Dl ura%%f’ ofap%ﬁ%s

which is seated onthe nd1's provi deo
each forning the REQBIRfS cﬁndanﬂWdPéYQMiéer af aippdevn endmmo;nel scompact

connected to the &mﬂﬁmvﬁw&bhgm ayger platen can be raised
and | owered upon operation of hi's owfes an, extrenel y

" conpact arrargenent - ard® t AECHE 3P°§I &ﬁ*ﬁ’ct he s pr nFien, pAotkver
oi |, supplied tondad agaar,tyl fotleas gangppit damildgcomptises! ab balseoplate,

over heat i ng, for h wh rec ives b
radi ati on and con uc |on g%%gte# k:ggél:'rgt gogﬁﬁ%ﬁé #Péu?é&ab%{}e %s%?%’r?
by the circul ati @latfeny CQOIFMMI phatenh witicht és tg*uxd@ forl ivertical .
channels in the ARem te hl'ﬁ‘fﬁ

25 | evel as |t§+s raélrgte an oéV\]fe@que(?vmt in ﬁé io Wd‘gr({ﬁlﬁéé ¥
-ensure that 1Phe RIWRYiLY L pIUDGET S FBMdmﬁﬁaﬁoﬁea’c’hﬁ”é{@h Wnﬁﬁﬂ‘%ﬁﬁtwn :
p?ss at ht hebt op ahd hsaéeavpxlawdma pﬁétpro@afen?mnahl blgfrﬁ‘ii{tbu'&erbﬁfes
pl at en has been sl Lve 0 fi ui de_col umms IS
has not 30  bee a&ﬂ’t%ro ggﬁépéeﬁnﬁ i # lgy g?'%p’f)%%d 3 ik 9fe
pI unger pl aten byvtn@nsisf cmnea:taédrd:oksthexepﬂ.tmqemeplaten whereby the

plunger platen can be raised and lowered upon operation of

.(

15 the rams.

This prov1des an extremely compact arrangement and the

- metal slab acts as a heat sink which protects o0il, supplied

to 'the_ ram cylinders through ducting in the slab, from

_ ouerheating', for example by radiating the heat which it
20 receives by radiation and conduction from other parts of

the mould above, and possi_bly by the circulation of a

cooling medium such as water through cooling channels in

_ the slab.
| - It is important that the plunger platen is maintained
\/ . 25 1level as it is raised and lowered within the lower mould

part, to ensure that the plungers do not become jammed in
- pots through which they pass at the top of the lower mould
part. _COnventionally, the plunger platen has been guided
by-sliding relatively to fixed guide columns. This has not
30 been entirely satisfactory and it is now proposed to quide
the plunger platen by means of vertlcal racks fixed to the
sides of the plunger platen, the racks meshing with rotary
'pinions carried by a surrounding riser block or blocks of
-the 1ower mould partr In the usual case in whlch the
35 plunger platen 1s generally . ' , |




si des of the pl unger pl aten, the racks - neshing with r ot ary pinions carried

by a surrounding riser block or blocks of the |ower nmould part. In the
usual case in which the 35 pl unger platen is generally 3 rectangul ar .-
in plan, there may be two racks at each corner, each facing outwardly e

perpendicular to a respective one of the sigles of the bl ock which neet at
that corner, and the racks at opposite edges of each ‘'side neshing .

“with 5 respegidotarfiffa 1ofmt aE\' ntaaw\ﬁagmér@wé Iﬁ%ksmtaeaemarﬁéke SO
that they rotate sures that one .side of the

oget her I S, .arrangenegy
‘plunger platen %la r}é'ﬁj ardlsh® iﬁrdé"%ﬁr Fﬁ&PP&t&l"ﬁg"&ﬁd"f
| omering by meame didé® dwchtwlbrodlerﬁmch Jﬁeet at tkatesepnee,oand the

sang. ot ool LIPS SRS, | QISE U B85, CRSAN BRI, wirp

in the acsonpmgspaytimqm omm mnionSguhéCL agren fdxedr annat commone
el evation, par :éié Ng %5 tha€Cltl Eb&u'i:‘é etRef. ag”i‘i'ﬂig Qﬁﬁhhggmgﬂﬁts

for the sl ab; Figure are sketc show ng t-he rranner piston

rod of one of @NBURRR Fhate qn&ﬂ?ii‘@ &’GnﬁB& pdungerpl Gﬁ-&&r §P&B°Gf lepd or
pl unger pl at en;1adhe@pposite EI:LW Quzing aisingshad Nowelkding! bpdféans

platen with its Nel] ac a ions. The illustrated gang-pot :

nmoul di ng machi iR L;g#ﬁ’se Q%f‘{g?éés‘i! v@npéﬁ aten 10 and an upper platen 11 which
can be rait®ed and: | dwerexanplet ofelay gang+pot omeuldingemachinentsaving aas
25, i St ahed, UauidieuBBainogh ot SHARCFicE 8l Sirt edldhd iRi BEQ Phesent

openings in the ower carries an
moul d part 13 |Mﬂ§d@| ndsan dggustrated 14d\icP9h’aF‘GﬂﬁéPPé~d-\Y tylbar stlls

accompanying draw1ngs, in which:-
_ Figure 1 is a diagrammatic 51de elevation, partly in
15. section; : - . -
Figure 1A 1s a diagram of cooling ducts for the slab,"
| Figure-z ‘are sketches showing the manner in which the o
piSton'rod of one of the hydraulic rams is connected to the
. underside of the plunger platen; and,.
20 Figure 3 is a plan show1ng the. plunger platen with its
guiding racks and pinions. - : _
The illustrated gang-pot moulding machlne has a fixed
lover platen 10 and an upper platen 11 which can be raised_'
and lowered :elatively.to the lower.platen.by'means of rams
. 25 attached to the bottom of support rods 12, which slide
| " through openings in the lower platern 10. |
' .The. upper platen 11 carries an upper mould part 13-
:incorporating an upper chase 14 w1th.runner/cav1ty‘bars 15,
and ejectors 16, attached to an ejector plate 17, which is
30 urged downwardly by springs. 3 _ _
' ' A lower mould part comprises aebase plate 18, which is
seated on the lower platen 10, and riser blocks 19 whicht
extend upwards from the base plate

o
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a'ﬁd ej ectors 16, attached to.an ej ector plate 17, .V\:hiCh is 30 ur ged

\domwardly by springs. A |lower nould part conprises a base plate 18, which

|

%at ed on the lower platen 10,r and riser blocks 19 which extend upwards
fro

the base plate 4 and carry a support plate 20 on which are nounted

bottem chases 21, with cavity bars 22, conpldnentary to those of the upper

nmoul d part, ej ector pi ns 23, _.and pots 24. In use, with the upper platen 11

| overed so that amd @@y i& Sappartplated2Q hencubieh pxesmow haftom

cavity bars 22, %@ts' pYs| Qu'b‘h fAhEeY PalrsOl22f, h%oa@%m%tatﬂy 0 Retibde BEer

systemand into.t cavi ties rai sin serie I un S 25. These
are slidable thr%m ’F‘?P}‘xel’%’aﬁpogé Fﬁ?epiﬂs | ROEBr 28+ n
ejector plate 26ula@ with that uppet-h'platénvual bowlered sorﬂh&lge&hq)lmmem as

Syl nder & 235 of RgeRE dutd  EnR” QaYary, Nt Lo pRl ATGSSLEY Bhre, 22,

plate 18, and pi flmenthzesiy isdﬁomed\/mu#] ofx tbedpapaa24) ythxeught a runner

cylind d
ylinders and cag securé@ . Db é&@ﬂtg§ @'ex‘tﬁ%‘h ngs Qégi@@ of

piston rods 30 ar e un erside o pl unger Iaten means

of heads 31 on t PIUBgeren 22ds \WFhese aPEeslﬁlcﬁ-"sﬂWéNaﬂrpﬁgﬁ Rareshde the

shaped brackets g hp "aQ;et Wabﬂ ttm-du@homst li@natxpetjh@ﬁawmqte 26
pl aten, as |nd| cate Iun er aten Z}Fand unger.s

u
25 are thuslPai sé@%?ePﬁe %Eg}r im"ﬁ?d?’é 'T)%%e& YR 3 st
the cylinders 28ist paiispdcand htoweased hmmeanbeofalwydrmli@mang adrisisting

rai sing and Iomrlp%@%nggﬁ.&'wgférﬂ tcf:ﬂ:'eétt.sj RfSVﬁEESi Erlﬁp %Ci%]lﬁ%h

Si; devvays by neans o our alrs O I Nl on alr

\f/lxed onitsr esp’@@ﬂ:ﬁ/@mxtbeBIPaﬁﬁl d-hlﬂtsﬁ f1&el 9nﬂomsmws RAieg redsnsd

Qf the riser bl Oﬁlﬁcﬁgeﬁﬂ&@'dﬁﬁﬁﬂf@i@'@ the cylinders and carry the

' 15 plunger-' platen 27. .The upper ends of the piston rods 30

| are secured to the underside of the plunger -platen by mea_hs

of heads 31 on the piston rods which are slid sideways into

horseshoe shaped brackets 32 which are then bolted into

position to the plunger platen, as indicated in Figure 2.

20 The plimger platéen 27 and plungers 25 are thus raised by'

'the supply of hydraulic fluid beneath the pistons in the
cylinders 28, to inject the resin into the cavities.

During this raising and lowering of the plunger

‘platen, it is prevented from cockiné sideways by means of

" 25 four pairs of pinions 33, each pair of which is fixed on

its respeétive axle 34 which is freely rotatably mounted in

ones of the riser blocks 19, the pinions remaining in

éngage'ment with racks '35 mounted at the corners of the

‘plunger platen. .
30 The metal slab 29 acts as a heat s:l.nk and is formed
with cooling - channels 36, through which water is
cont:.nually circulated by a pump, and through an external
radiator. In fact, owing to the large size of the machine
the slab 29 is divided into two ' '




engagenent with racks 35 nount ed at-~¢ hhe corners of the pl ur1sg°é/r3%q6¥oe]n 30
The nmetal slab 29 acts as a heat sink and is formed with cooling channels |
36, through which water is continuallty circulated by a punp, and s
t hrough an external radiator. In fact, ow nsg to the large size of the "’ '
machi ne the slab 29 is divided into two 013596/01 S5 simlar side . by,

si de-- -parts, ‘whi ch are provided with channels - in mrror imge:

arrays as’ shown,_.in Figure 1A Thus the- - one . s]ab art
s provided wit Fimi1aR celden by, hadde npagks: &W aps Povided it -
z}ytlet 36B, anéhhhoeuwo arsraxm aiuirwrnewumgdoy mm.erﬁ h;m:%G.n

ter an inject

pl aten 11, and F‘ﬁgug ecﬁ‘@r’ !}ﬁg r&rstcﬁfb;tj ra%?r ﬁlgs & e %Iect o
. plate .26, on p@ovnibﬂchith ahemlqteaﬁkp thats in nchheectdt;her sipart vi a
Uhrough poren WER, PAniUGRRIEES B8 DRI Bl dibiyd e ofiipilen
The ‘ejector pbHt énzsxtesnait Q@BF'—‘ 3r5&|'-sed by neans of rams di sposed bel ow
15 the lower plat@aftetOan 3nYechRivh '&cl‘&""arﬁﬁe Qfbulld)€ i eGindd at e
via DUSh _r.ods b§8 r\gqlsg.rr]xg tl:de utp%recru%q.atthe% ’ Theen e]ioectzoor 2p51n330 35
. _ '23 are. . ra1sed by raising the_ejector plate 26, on
10 which the.__.._ eJector pins 1ndirectly - sit via-
intermediate plates 36 which rest on plungers 37 that
‘are. slideable through bores din the support plate 20 v
and sit on the ejector plate 26. 'l'he ~ejector plate
_ 26 is 1t_self raised by means of rams disposed below .
15 the lower pl.aten _10., and pushing updards on the -
ejector plate via push rods 38 which slide through
the lower platen 10. :
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ang-,pot nould, the nould part conprising a base plate, whi c
t\@' e_ 5 nounted, in use,. on a.bottom nould-platen, a pl ung
I's ided for vertical novenment relatively to the base plate and WhICh
carri.es a plurality of pltngers; and a nmetal ¢lab which is seated on the
base plate and is pI’OVI ded a plurality of bores each form ng the cylinder
~of 10 an hydraulic ram a piston of whichrLagMsonnected to the plunger
" pl aten whereby the plunger platen can be rai sed and | owered upon operation
~of the ranms. 2. A moul d part according to claimi1, in which the slab 15
i s provided with Jc.ool mgloimennmbal&opairlte f5inr call gangnpot 2o¥ddi herceewie
3.~ Alower moul Eop£26h80 d Opakal Pibtd, ChBLEh?id Napbinedito be
gui de tical no

- plunger platen i or ve vement nmeans of ve
~racks fixed o t imounted, dn wse,pPHnaoR '-'&!é'}? Pm'nﬂ PhY Fb’t%f?/ en
D oonr ot o o o Vh | 26 gaiable depioveruitet poovendnt rblamiwiigarto the
in unger
rectangul ar in plkaBe (kate b%?‘% ei?%f}‘ eoﬁ %a&ﬂ #ﬁ@ggfl%g‘l'#‘%ers. and
\%t \Aﬁrdl yt pe[ pteﬂct% ChibBalt @laby empiaauu ie meatsd ton shcemetpéapEataewd is
i'ch neet a a co e t
neshing with resg&qY %&@%ﬁ&o{%%gﬁgeﬁpggﬁh Eofggﬁé ?I ggéfgﬁﬁgg? of
| fonnnn ax:gmn)tran bydyaunbiat ramepg& Riston of ,whigh- &&tqgﬂBQPQﬁﬂlﬁﬂyﬁpe
ower nou art
P ﬁﬁﬁ&su ta%ﬁ.é%r?%e%ﬁyothérﬁl@ﬁﬁéﬁ%méﬂ dtF be3baiséd atl&\

- gang-pot _moul d, descri be reference to the
-dconpanyl ng dra qwed upon operat1on o the ram

"fll*ﬂll 111111 11111 11111 11 1111 6 CLAFMS 1. A | owner rmul lﬁ

2. A mould part according to claim 1, in th.ch the slab'
15 is provided ‘with cooling channels for the circulation of a
cooling medium. '

iy, ‘A lower mould part according to claim 1 or claim 2, in

which the plunger platen is guided for vertical movement by

20 means of vertical racks fixed to the sides of the plunger '

L platen and meshing with rotary pinions carried by a riser
" of‘the lower mould part. |

_ 4. A mould part according to claim 3, wherein the 'plur.:ger
J _ | 25 platen is generally rectangular _ih plan, there being two
_ racks at each corner, each facing outwardly perpendicular
to a respective one of the sides of the platen which meet
at th_at corner, and the racks at opposite edges of each .
side meshing with respective ones of two pinions which are
30 fixed on a common axle so that they rotate together.

5. A gang-pot mould having a lower mould part according
to any one of the preceding clainms. '

35 6. A gang-pot mould, substantially described with
reference to the accompanying drawings.




