; bce3eQL\ (1 6T4: & MOLDI NG SYSTEM FOR SEM CONDUCTOR PACKAGES 5 Field of the
inverition T jimvention relates,to a systemfor the
transfer-no”mwmmmmmwmwmmconductor packagés, such as Ball-Gid Array ("BGA")
or |.eadfrane paqgggﬁ§. " Background and prior art Currently, sem conductor
packages are commonly nolded with resin in a process referred to as
transfer-nolding. Resin tablets are heated, nelted and 15 conpressed, and
nolten resin is distributed to a plurality of sem conductor devices via a
K O e oS! MGG SIS TEN PO ERfCORBIULTOR HIREKARESSY | Lo ! d
cavities where th . d into the
cavities of nolds through these gates. Traditionally, resin is introduced
into thq%ca¥5£h§§htﬁggﬁgh gates formed in nold halves that are lateral to
the 20 surf conductor device, commonly referred to as a side
gate system However, this has been found to be undesirabl e because of
probl ens such as wire sweep, that may occyr fqr sem conductaor. devjces

havi ng smal f'é? Hesent HW&PB& hriegrﬂ%? 197 A é&ﬁ%ﬁ?‘s?f’fzéherhws %{'mﬁf"lngcpjf gating"
or "top gatédficordittaraplckaye8OWUERi B N"BalPCRY| Afrby Y('BGRABI 8F Neddfnit 1 S
introduced into cavities fromgates on top of the sem conductor devices.

Anongst ot he?ck3geant ages, this approach has been found to avoid the
af oresajgl problemof wire sweep. An exanple of its inﬁ%emant ation is found

in PCT publication nunber WO 98150216 enti “\@‘mm “m od and Apparatus for
Mol di ng Pl aBaekargundangserior arl r ect gati ng gg

oduces the use of a
renovabl e cavity plate (hereinafter referred to;sasoa "m ddl e plate")

sandwi ched between top and bottom hal ves of a nold to channel and direct
resin into CHeerthyisemieoridugtert prckages @re tdearaeiy tpolded with resin iimta oduces a

new probl e flcC] al ; | ' te. Since
resin travgk @Ecg%?%&&%rﬂecﬁgésﬂr%@%féﬁha@eq? %?élﬁé%%%étagébé&gg} rﬂlgﬂ(t:(ifde% y hot to
5 facil13 at eormpres§édyvaraf molteh eesineisi distribited rtoi & @luralitg of ssmicamdlittohar den and
set undesirabl.y befaore th | di_n rpocess i-s _completed.. One solufion in
the prior a V'%/ess Y'3 %p%twﬁﬁ%gpmqge% %?JqogatﬁF'at eHBE&%HFS@a'S%%fOJF%C{J process
by usi ng anintxteidhedvifesavhere tappigsahale. bdddvsiuedd. R i dtrelacddings
transporting the.mddl e Iaﬁ_le out si de tpe | di.n Imachi.ne tq eat . up the

i aat o pl ot e Sieooh Bels SR RenS selt, "Biadere ™ et ifiedthibes. Thi s
requires gxwtca_trreems_smo@gh lgat@d!ferngdrueirpwdﬂaam/bﬂghalralrlee?@ral It rt}t&wldi Itidog, a
separ at egating station is required to renpve the cu ramt nol de
patkagedd af Fatachrel 161 HRORH iRds deviee, cmPERK delergdsiinin St SR

I nvention |gysteman Hdveer, ®istigs ibReRNfduAB {00 beeekdédrableo bedgusan of mpr oved

apparatus for performng transfer-nplding of sem conductor packages. 20
Accor di ng tBrOQ%I”i‘Sr §Pc'&sagelé’!reo$w@% that, BiaY; efFuf Har éeWOﬂPHVPEQGV'ﬁgﬁmI di ng

system for RAGRPSMbALHSTHEsHHIIG HGHE bR cRAkkages, including: a nold
conprising a f'?dr)st nol d pi ece arlld arpseccond nol d pi ece adapted to define a

nold cavity for encl osing one or nore sem conductor devices for nol ding;
25 Thus, a “direct gating” or “top gating” approach is now gaining popularity,
wherein resin is introduced into cavities from gates on top of the
semiconductor devices. Amongst other advantages, this approach has been
found to avoid the aforesaid problem of wire sweep. An example of its
implementation is found in PCT publication number WO 98/50216 entitled
30 *“Method and Apparatus for Molding Plastic Packages’. Direct gating
generally introduces the use of a removable cavity plate (hereinafter referred
to as a “middle plate”) sandwiched between top and bottom halves of a mold
to channel and direct resin into the cavities from the top of the cavity. This



25 a cavity plate adapted for nounting in the cavity to introduce
encapsul ation material to the sem condyctor device(s); and retaining neans
adapted selectively to hold the cavity 9late against the first nold piece
or the second nold piece whereby to naintain the cavity plate at a desired
t enper at ur | i rdi ,,amg e
i nvention ﬁﬂgg&edc{%g %T}p,%& @ggleipr?@?%g&dﬁf%rgméﬁ apsu ﬁ@a%gﬁg%rggﬁlggg or
packages, duaierising: - placing one or nore seniconductor devices into a
nmol d having a nold cavity defined by a first nold piece and a second nol d
pi ece, and -3 a cavity plate | ocated between the nold pieces, the cavity
plate initid3ihty réen m@vblsltdroaxgaitmmlddhe plate,sit neadls:ltopbeseffcrentty bsttog t he nol d
i n order to sa ﬁg | he sen conduct deV| c bet Welfn 'h%e %{E{st nol d
pi ece, Secofd" ‘?H'epf% a’H8 efrhéesg’c ‘?Vsﬁl' resm% s
seni conguctmdedeablpe&gforbythenhblumgcmgeﬁmap@mblagadon Ol?t sslutidn tnotHelhg_ )
sem conduct or S) Vv e cay)t te; an ctivel ing the
cavity pl at%roég"’}ﬁ/ tpﬁ%h??trg‘le é|a£ecge§\¢eefoe§c& &‘?'ﬁ%lpﬁo B¥ wher eby
to maint ai nudifi a6 axtdrifalMeatieg abp@rad@smmb\leenmrraédésgtaﬂw tragspdetindi Ng. Usi ng
the invention |tdlem£§55| ble to maintain a cavity or mddle plate at a

t

desired, mol8imig igide theppldingimachingto Read g themi F)Pla(ﬁnra’}qg mol di ng.

15 It I c o] Nt c t n greater
1,110, RrcRnuEsRok, kopde bniel Modligcpicts i neAieeTla e

enbodi ment BEchatismMeie hendia. th¢rpée1baamr190moaesa y?fbﬁd@'h@n dEi &epargte @erd t he
rel ated des t ETefo! t eral ity
of the br oa%ét!ngeé&%q %a@laglﬁégbobpe ghlé r?@gﬂcto?@ﬁ%]a@% @) cI ai ns.
Bri ef DescrﬂWthfdﬂlngmrQQﬁiéSI[?r@@mpig@dFl g. 1is a side vi ew of a rml d| ng
machi ne enbodyi ng an apparatus according 25 to a preferred enbodi nent of
the i nvention.

15 Summary of the Invention

It is an object of the invention to seek to provide an improved apparatus for

performing transfer-molding of semiconductor packages.

20 According to a first aspect of the invention there is provided a molding system
for encapsulating semiconductor packages, including:

a mold comprising a first mold piece and a second mold piece adapted
to define a mold cavity for enclosing one or more semiconductor devices for
molding;

25 a cavity plate adapted for mounting in the cavity to introduce
encapsulation material to the semiconductor device(s); and

retaining means adapted selectively to hold the cavity plate against the
first mold piece or the second mold piece whereby to maintain the cavity plate
at a desired temperature during molding.

30

According to a second aspect of the invention there is provided a
method for encapsulating semiconductor packages, comprising:

- placing one or more semiconductor devices into a mold having a

mold cavity defined by a first mold piece and a second mold piece, and



Fig. 2 is an enlarged view of a top holder portion of the apparatus of Fig.
1. Firg. 3 is a side view of a holder noynt |ooking fromdirection A of Fig.
2. Fig. 4is a top view of a holder nolnt | ooking fromdirection B of Fig.
3. Fig. 5is a side view of the nolding nmachine of Fig. 1 wherein the nold
hal ves 30 have bgemvg) g l%@'lof:@tred'@t\ﬂéé}gthe':mgld pﬁeée’% %@’J\h@rp%g iy of the
conbi nation of top and bott om hol ders of Fig. Fig. 71s side’view
showi ng t he noveheRg hefd againgt Hedirst meldriecend cam mechanl sms prior to the
separation of the nolg V, 4 Fi e | di ng
machi ne of Fig. 1 wher eé?'?rtl ﬁé mqld 'Haio\%jeesr da\s;sea%gy%r attﬁ{éedélzé éor‘icﬂﬁ:t binis
i ntroduced to cobedce(sk betwasnetiteeirsbyndldepieacd, cheq:gn@rmoldssecd:|a@d meshows t he
top viewof the ?g\hh’]opgggold house. 5 Fig. 10 is a side view of the bottom
hol ders T ooki ng ection Cof fig. 9. Detail ed Description of
Preferred Enbodi rent mbldinge Ithe ensemitohdigctorl |devicegs)de byi ewtaiduaingol di ng
machi ne 10 enbodyin paratus 10 accor di to a erred enbodi nent of
the invention. ﬁEC%ﬁFG’it'ﬂg N %? ﬁ%‘ﬁlﬁppglgfgor dFY'E ; g‘ CoPRYY, whi ch
may be a top nol glale?.angnd a second nol d pi ece, which may be a bottom nol d

52, that are heated to a suitable nolding tenperature. A cavity plate or
mddle plate 16 s poSieSiypkdolsing ibe Favie piads againgt the fi féﬁ{d“%tp!‘%/%%l d 52,

and it fouses a gaééhd mild prRoe WHéPéWtolﬁuaﬁﬁélhetﬁbfc%ﬁntF'pra%fat aadésirem! di ng.
The m ddle plate 16 is in conplete contact with the top nold 12 or bottom

nmol d 52 to ensur énpgigture dyringeaplding: t he nol ding tenperature. One or nore
sem conduct or devices 14 are placed into the nold on top of the bottomnold
52. 20 The nol ding machine 10 further conprises retaining neans to hold the
m ddl e pl at st tgalnventianhi is qgesaibledtol madrtaipoa taayitynor dnigdiet plateabheai n t he
m ddl e pl at Mallaler . ey conprise
hol di ng dev?%géeot Pﬁl(ﬂﬂé qéﬂ\%ﬁ?ﬁ??ﬁﬁ%&%@frﬁ@%nﬁg{e@e@ %lr@ﬁﬁ&gm ott om hol der
50, whith function to hold the mddle plate 16 adjacent to the top nold 12

fo actuate. Tl 4 ouBRSPR] BEGURIE oekorBR BF brtRbn f difder 8481 G ot tom
hol der 50, e=femnck tbaheeptanpadingdfawindsewhidatitudtrate boa.embodiment of
the invention. The particularity of the drawings and the related description is
not to be understood as superseding the generality of the broad identification
20 of the invention as defined by the claims.

Brief Description of the Drawings

Fig. 1 is a side view of a molding machine embodying an apparatus according
25 to a preferred embodiment of the invention.

Fig. 2 is an enlarged view of a top holder portion of the apparatus of Fig. 1.

Fig. 3 is a side view of a holder mount looking from direction A of Fig. 2.

Fig. 4 is a top view of a holder mount looking from direction B of Fig. 3.

Fig. 5 is a side view of the molding machine of Fig. 1 wherein the mold halves
30 have been closed for molding.

Fig. 6 is an enlarged view of the combination of top and bottom holders of Fig.

5.

Fig. 7 is a side view showing the movement of the holder mount and cam

mechanisms prior to the separation of the mold halves.



Fig. 2 is an enlarged view of the top holder portion of the apparatus of
Fig. 1. 30 It illustrates the top holdey 18, which functions as a cam
device. It conprises generally of a |ocking surface 20 and abut nent
surfaces 21. In the position shown, the |ocking surface 20 |ocks and
retains theigl gl £ spledfidy eﬁtr@%éﬁﬁ@tmé&méﬂﬂ—'r N QPERIeHR rﬁ@l@t%esw'th the
top nold 12. Disposed adjacent to the top h er 18 is a holder nount 24
with an acth@yeosermsatednancha ety brﬁb@nmtrg@ced 5? rellash ¢ cseatad Pwhet i cal axi s
and its novesR recs@ntrol led by the top cylinder 22. As is apparent from
fig. 2, as then{%;orj | der nount 24 is raised, the actuator 26 abuts the

abut ment s rig.a¢ ezovesithedop wea/tcétlnmbotmpmw blise18 and unl ock the middle
plate 1 v from

M fect g)n “ng.fﬂ)ﬁs% é@e %F@cﬂ‘?he b&tfan? Rol@e&ﬁb&l&ﬁ fFBMQ{rre@t“qA @%rrgggpar L US
controlling the top holder 18. The top cyli nder 22 raises and | owers the
hol der nou 24 ati ¢ nmeans, and is

connect ed o 0. The position of

the actuator 26 is det erm ned by a pair of positioning sensors 38

strat egi cal | aced proxi mate to the referred si,tions of the actuator
26 i he s duRos Sl MR el PagHES | Gh eRBRHEPS 1 PPHRSered | o a

top nmol@ haiezerdity rdﬂacmereﬂeéeﬁqsdaﬁnémrbfm@é dwéﬂtron15TrEé ehorcﬂng $nathirep Vi ew of
a hol der mount 24 | ooking fromdirection B of Fig pai r of hol der

mounts 24 arkCeypRiiasom AFt dreld hiecsy wbiciemay by apﬁrprmelrﬂ T%r?”ﬁ'tﬂ getRi\¥ses 30

used for hqysigngetdianhien rﬁ@s} Qe (al%ottcﬁ]’ﬁtmélBoé’{!1 thél éﬁe%ea‘ﬂéd tJBesdrt‘éBleh()' ders 18
are attached to the top no houses . 20 At point, a nolding cycle

commences. 'ﬁﬁldmﬂeﬁm&m'@ndﬁ cgwamptwrlm'dﬁtﬁ/@aren‘z%lsm@t@pe@@eb'éqameen t he
top and bmtﬁ@%?‘?ﬁ&é 1322anc55%o%n<9n|rﬂ6‘|9 ﬁelénﬁtfhéu”ﬁfgé 85@@“%3“&%@ the

bottom nol d I di ng the onset o press cl oses
as a relsul tsystem fier dicact geterpicidiag ridei migldieoplated 36 ihén sempletmaeitagiop nol d

12 where i Hedghdlh bbb AR Biknst FHER S iy BPLE MEBRY 1S U1 1Y

cl osed t he can be e view o
nmol di ng rradlanmeralﬂ)reof CFregor ]:norrbecreemroortdmetorr(n@va:nd Boateoplatet detolthe 52 have

been cl ose plate 16 is sandw ched between the top
and botto qﬂ%‘l%cf’& tfé 081 m@%io gives a 30 cross-sectional side view

of the gate and runner system of the mddle plate 16. Fig. 6 is an enlarged
vi ew of th

Rt Bt S S R
plate 16 against the top mold 12 or bottom mold 52 to maintain the middle
plate at the molding temperature. The retaining means may comprise holding
devices, illustrated herein as a top holder 18 and a bottom holder 50, which
function to hold the middle plate 16 adjacent to the top mold 12 or bottom
25 mold 52 as appropriate. A top cylinder 22 controls mechanisms to actuate the
activation and deactivation of the top holder 18 and bottom holder 50, as will

be explained in further detail below.

Fig. 2 is an enlarged view of the top holder portion of the apparatus of Fig. 1.
30 ltillustrates the top holder 18, which functions as a cam device. It comprises
generally of a locking surface 20 and abutment surfaces 21. In the position
shown, the locking surface 20 locks and retains the middle plate 16 adjacent
to, and in complete contact with, the top mold 12. Disposed adjacent to the
top holder 18 is a holder mount 24 with an actuator 26. The holder mount 24



-6 12, although at this tinme, the mddle plate 16 is also in contact with
the bottom nold 52. The nol di ng process.can be commenced at this point.

Also illustrated in fig. 6 is the botto?n nol d house 60 housing the bottom
nold 5 52. A bottom hol der 50) such as a | ocking holder, is attached to the

bot t om nol dishatsedIdth a TeRicRUELAM RS ﬁﬁ)”ve@@npﬂs\t@hﬁolﬁpyﬁ th tBp \ePindeei nt
relative to the bottom nold house 60. bar 58 connects the

bot t om hol dé&¢ #§ ig @PRateat frrmelid: Zdgrike h@@@hmynh%éﬁ (e Hhe Aguslar 1t is
appar ent frogmahi Q. 1n8 afggﬁ'ﬁeﬁt%ﬁfﬁ%é@ﬁ ¥ rASeithe ¢ ﬁPF}@HQr 08 2ARRIN 8Rghepr essure
. As the

on the return spring return spri pressed downwar ds,
t he bott om middieplatdi6.s di sengaged from | OCkI ng with the m ddl e pl ate 16.
As the r5eturn spring 54 is released, the linkage of the return spring 54
and sel f=1 ocki ng bar 58 biases the bottom hol der 50 into | ocki ng position
wi th the m Hidl 8 iphaide Liéw ofa H%Jlager nioure 24 Isokitey frovdielcbon Agftiig 2rovenent  of

t he hol der npunt .24 and cam me i ST ior to S rati f. the nold
hatvos 15 S mRt P RsTRC e T arRrilte St BB o e eop

cyl i nder 22Ths\ﬁnmp:bylmter aplrgisee lapddewerishige rrmldsr meyniti 24y poefelaibly ading s and
pushes agai ﬁ%—{ at he abut nent surface 21 of t a result,

P ot Rraul LN stenss S5 g cen 6 e ARpsmentatiet "o th t he

m ddl e p4 at gwaﬁ rodd efoeaghé sltiopkdfBe sastiA6e28 Gs detdrihddoby ROp&IELF 18 i S
noved away fromits | ock |ngse{)05|t|on with the mddle plate 16. The m ddle

pl ate 16 wi PPSiiRiipGdeSenserée & StiatRaitlyt BIACHDI ErOSEn%iﬁdt‘bofth?orﬁ’f?fﬁ'lrﬁp house 60,

when the bobéé?mrf@bfjtr%?abtﬁa{o?"ﬁ ﬁptr%"‘@a\fsécof Qﬁ'a tl&lﬁer’eeppdgﬂid#\slzThéfto;F' g. 8is
a side view of the nold machi ne of wherein the nold halves 12, 52

have separ ah@lde%ﬂﬁilsa?t@gm t9i mtopaneld hOHW Qlw@é‘@ hayisesthedep mald 125 or med by
the nol ding process. It would be noted that the mddle plate 16 i s now
| ocked to the bottomnold 52. Cull, which had devel oped between the top
mol d antb 30Fighé isriadap &igw aft @ holler apivet 24 laosinglfeorp direetiansiBiof &ige 3ofAt he top

ml d 12. Thﬁalfr%lflho*?)‘efnﬁc%ﬁ@y%‘?e% 'tlgrligd Httﬁ’e F)Pl%l &g \Mrt nﬂm | oader

(not shown) he cul can a SO op i ona eintro ed t oget her
with a cl eahbusgsajpased s fewisingathe dop amlt @ Hfnot isbownlld f@uﬂf adbs tamd

CO et L2, e RS UGB RpE 5 oY 1D oL e
means such as ejector pins or nmeans to provide an injection of pressurized
air SUCEO as ?Ithls potlr?t, %H%o%?ngu%:sge commences. An on-loader (not shown) will

move into the space between the top and bottom molds 12, 52 to load pellets

and/or leadframes onto the bottom mold 52 for molding. On the onset of

molding, the mold press closes as a result of the bottom mold 52 moving

towards the stationary top mold 12, where the middie plate 16 is attached.

25 Once the mold press is fully closed, the transfer molding can begin.

Fig. 5 is a side view of the molding machine 10 of Fig. 1 wherein the top and
bottom molds 12, 52 have been closed for molding. The middle plate 16 is
sandwiched between the top and bottom molds 12, 52. Fig. 5 also gives a

30 cross-sectional side view of the gate and runner system of the middle plate
16.

Fig. 6 is an enlarged view of the combination of top and bottom holders 18, 50
of Fig. 5. The middle plate 16 is locked by the top holder 18 to the top mold



to eject the cull. The cull bin 62 is then renoved fromthe noldi ng machi ne
10. The nol ded.parts are now | ocated befween the mddle plate 16 and the 5
bottomnold 52. Fig. 9 shows the top view of the bottom nold house 60 and

the relative positions of the bottom hol ders 50, which are attached to the

bot t om nol d1i‘@l&ﬁ6u?pat thig tﬁ*hél théQmU&le%la?é% lé’h@B’lﬁ’Eoﬁtﬁ@t \ogf therpoeinder s 50
| ooking fromdireciio bottom hol ders 50 are attached to

t he bottom Wﬁ|dd59no-[|3%me@ﬂﬂrﬁr@ﬁeerﬁﬁ%‘é39tW@@@Q@rﬁtﬁﬁiﬁ 0BY | n the position
shown, the return spring 54 has been rel eased and noves the proximl end of
the self-1ock bar 58 upwards. A 15 bearing 56 may be introduced to
facilitate Mebadtustratedon dgehts dfe bottonsalold haste BhhoBigiheg hoteny moldr n spri ng

54. The el {1 okt el 30P5ASFds bAoA REHEENERULRL BIRL iy o120 1 ve

to the return Spring |asest 50 into
a per pendi cublrhqussi@l. ofher ledtiin elden5Sa baotseib‘out acpk/obamnﬁv&latvhao thesult is

that the bott mhoI r 50 a the t surfac f.th dle plate 16
e ol Bl B oa TR o Bar ool e B el iy 6 s

clorrpl et ﬁd rtelhgemo:hteam rsokl 882, vutnhdn @gag B4MAY Tﬁpa’térwarrd oﬁfsfug.mlatdrfaomerml d %i to
cl ose the np t ress i s oS t he er  nount is
Cover cd oo TH1aF B8 % GEPaIe B EPERIR R CESE St 55 TRET HPIED S 1S BB act i vat ed
to | ockig heremrﬁIOHpeinglsa:I@ s§é21 BJSWnW@rﬂs rrmlerolt%m ﬁBldeNBd)%@sbh?aQ’éddm e plate
16 fromthe bottom nold is opened while t emddeplate 16 is

hel d agai nsﬁromﬂ@cwr&w%ﬂw 'I*Ejdlqﬁ@t%é% @éﬁ"dﬁlfﬁtWP $PARR 24ds relaasedy thenus be

removed frofAkahe. &%teorrauml éﬂprﬁﬁ 51 %dnmldlbeﬂngyﬁr%mbésémne %ttbe]peat ed
begi nning fromFig. be understood that the invention nmakes

use of the B?ié@*r5%”&1‘@%%@9%@0%%H’@r’mlﬁid@fplﬁfﬁé6m)l d press to transfer the
m ddl e plate 16 housing the gate, cull and runner system between contact
with the top nold 12 and the bottomnold 52. This transfer ensures that the
cavity T atkigld is ¢ sidgpviewestiovdngitheamovergentdédhe bdldenmiodnhds andeper at ur e
during nol diagy . il 'b‘?gﬁ% he Y3hd) t.c%rhbﬁtrl%r%%s aﬁ{es q5¢C gsuﬂh%t h&&erthere I s
no need for a special de-gating s I on separa rom the nol ding nachi ne
10, whi ch i moanff G#tllselralsendpbp\mmrtxermdr thehéoppicylindear22, vhidtheot ronént i on

descri bed herej i ti dif l.catj an r
addi 11 ons oidsRy s TR Eeuaced Bk BpbR Bl P ahesid bR ARENP
under st ood surecet 2eof thedop |hohjer r16| Mredult thediotioar haltedsis pioatalfy cat | ons

Sggéﬂ d' Fn'ogg |n\{mllocp<lnfgaér1|ga\é\‘e;[n%'np wttrbﬁwesr% cfd'let pla 95: 1§ e?e Ofthy?gck?n%ove

surface 20 of the top holder 18 is moved away from its locking position with
the middle plate 16. The middle plate 16 will now be locked to the bottom
mold 52 and bottom mold house 60, when the bottom mold 52 is lowered
away from the top mold 12.

25
Fig. 8 1s a side view of the molding machine of Fig. 1 wherein the mold halves
12, 52 have separated and a cull bin 62 is introduced to collect cull formed by
the molding process. It would be noted that the middle plate 16 is now locked
to the bottom mold 52. Cull, which had developed between the top mold and

30 the middle plate 16, adheres to the bottom surface of the top mold 12. The
cull bin 82 may be brought into the press with an off-loader (not shown). The
cull bin 62 can also optionally be introduced together with a cleaning
apparatus so that cleaning of the mold surfaces and collecting the cull may be
executed relatively simultaneously. In order to separate the cull from the



10 _g_ WAT IS CLAIMED IS: 1. Ml ding systemfor encapsul ating

sem conduct or packages, including: a d conprising a first nold piece and
a second nol d piece adapted 5 to define a nold cavity for enclosing one or
nore sem conduct or devices for nolding; a cavity plate adapted for nounting
in the cavipottdn® suffbE® G Giee b} altdlal bebtidhhRidngl such dd1ejesRRigHNgrCt Or

devi ce(s); and retaining neans adapted selectively to hold the cavity plate

agai nst t hemeans 9 B'EOVP?@I N pyesdien of Prasaurzed S YRY @ Bir dele Mavehelsed o

mai ntai n thg &Gamith¥ d&hat'lﬁheaéullabﬁ@' kel FIFRSVERL 168 tHEThaldingRhakHe 2.
Mol di ng system according to claim1) wherein the retaining neans is adapted

t o mai nt ai n1@hdhedueldgd pras are mowulpeaied bebyaeactheviniddlechleieetd and the rst 15
mol d pi ece Qbudhmoiesend nol d piece during nolding. 3. Mlding system
according to claim1 or claim2, wherein the retaining neans conpri ses one
or nore hol ding devices nmounted adjacent to the nold pieces. 20 4. Ml ding

system accopd! B9 AuE LAl T vid'Gh YL 9B, A FHOL 3B Hd FomRid vate o

deactivate hol a er To respective ock the
cavity pl at@osatgmsneft thehbaotform $toldengl 50y whizhoare arttzlathepltedbe HRom. nidd di ng
syst em accoy di ng60t o claim4, including hydraulic or pneumatic neans
connect ed t% Y76 act uat or to position the actuator relative to a holding
device,10 he actuator having a first position wherein the holding device is
activated apd second position wher di ng deyice i act i vat ed.
30 6. Mol d Hgs O Te et BRradhe BENGD GBS SR IR els Rt 61 dgdev co
that isdeacgi virieeBotitin hoRReS BBtpE ABeHed freihel shtiden dfid BBude 80 tWnigH ed,
andwher ei n the secondhol di n deV| ce isdeactivated by the actuator when the

hol di ng devii@use thegkqiiopy -Ingthe pogiipdishgway teciBtHB S iag me B8 claim 5

or claim 6, pdifieitisag a%ﬁhéx)é%ﬂhé%ma e%Qif'tﬁ@&&f-Fo@k bhess 'ufnﬁ&rd§0$ﬁl tion and
t he second position respectively to ascertain the position of the actuator.

5 8. Mol&i neeanst Brmayces mtrr@guseﬂ imiactitate eelativeameyemenbofrthe gedfilesh t he
hol di ng devjgesgospy 'tﬁ@sfe@rr?%?gﬁ V:fflf alty agif-RRACLAES 36 SihsddOiro P! d pi ece

and having a ut nment surfaces e of recelvi 4g an actuating force to
rotate the RelReagiaular p@wrpmgel%tueftadbe R $ATingoS4, skl thieindteiv bigses at e

agai nst a rﬁ%pﬁ{oh}e’ﬁilchgo FPrHtSCae;Per er‘i’cg%gél/r réé% t@%‘ RGO 14 B Qélf“o}:i? bglpg

direction | ocks avi t respective no ce and
rot ati on of58.hahearasuh lamambeixottemdhmwtw)angﬂg@cﬂk\s tohesugfaoe of $he Mol di ng

oot em 2 hflohl AHtPE ke AgSa thrncen, 5 hOLd nY, debice
and resilient means connected to the locking holder capable of displacing
the |ocki ngOH&le (t"(\aer dg-ech ac or|1 %Ccl:%n[\]ﬂercegslhtel t?oQtotmO ofts %E'VS’E ganc’\ move
up towards the top mold 12 to close the mold press. Once the mold press is
closed, the holder mount 24 is lowered so that the top holder 18 and bottom
25 holder 50 will be activated to lock the middle plate 16 to the top mold 12, and
unlock the middie plate 16 from the bottom mold 52. The mold is opened
while the middle plate 16 is held against the top mold 12. The semiconductor
packages 14 may thus be removed from the bottom mold 52. The molding
cycle may then be repeated beginning from Fig. 1.
30
It will be understood that the invention makes use of the opening and closing
movements of the mold press to transfer the middle plate 16 housing the gate,
cull and runner system between contact with the top mold 12 and the bottom

mold 52. This transfer ensures that the cavity plate 16 is kept heated at a



position with the cavity plate. 10. Ml ding system according to claim9,
wherein the | ocking holder is 20 displﬁggable by conpressi on and/ or
extension of the resilient neans. 11. | di ng system according to claim 10,
including a self-1ock bar internedi ate between the | ocking holder and the
resilient nasired! mbldng, ttbmfbmlmienaumj dabldirgmar Herthdihor@Ckising p@si tion or
t he unl ocking position. 25 12. Ml ding system according to any one of the
precedi ng JMAFERS Of SEFRRAUANICR] thare df NreaRed dQsacsRack) dae3ind H8HeN pi ece to
ej ect cull Jdrpmia fromh R tdding Mfadiiled1 @1 \p%6h 19 fldnerMHHORSnSH TvBM
according to claim12) whereih the ejection nmeans is an ejector pin or
means for pheWIAI &G i nj ection of conpressed air. 14. Method for
encapsulgting sem conductor packages, conprising: -11 - placing one or
nore sem conductor devices into a nold having a nold cavity defined by a
first nol d Pieingentivd dessetzmhinerail isl spscepible dmdavatoas mydifcadioss bod/at ed

bet ween the pi cavil. late.initi Y, i i nst the
et mol d Bens R B iks Bty oBhiies it e R Renofu B9

sem conductthe ink&ntioe $ncllaes velesuchharibtiors! moalifitatioresc and/sreaddittbnsodtdchpi ece and
the cavity ate. .- mol.ding the m_condyct ar..devi ces) by introducing
encapsulatf%h“ﬂﬁpé??3?”&%“%ﬁ8p§8@588&8“%&%%”8@51ces) via the cavity 10

pl ate; #nd - selectively holding the cavity plate against the first nold

pi ece or second nold piece whereby to naintain the cavity plate at a
desired tenperature during nolding. 15 15. Method according to claim 14,

i ncluding maintaining the cavity plate in surface contact with either the
first nold piece or the second nold piece at each stage of a nol ding
process. 16. Method according to claim 14 or claim 15, conprising holding
the 20 cavity plate against the second nold piece while opening the nold to
remove cull. 17. Method according to claim 16, wherein the step of renoving
cull includes: 25 - introducing a cull bin into the open nold; - ejecting
cull froma surface of a nold piece into the cull bin; and - renmpbving the
cull bin containing cull fromthe nold. 18. Method according to claim 17
wherein ejector pins or an injection of 30 conpressed air is used to eject
cull fromthe surface of the nold piece. 19. Method according to any one of
claims 14 to 18, further conprising: - closing the nold; -12 hol ding the
cavity plate against the first nold piece while opening the nold; and



removi ng the sem conductor packages fromthe nold. .Al
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at a desired temperature during molding.

2. Molding system according to claim 1, wherein the retaining means is
adapted to maintain the cavity plate in surface contact with either the first
15 mold piece or the second mold piece during molding.

3. Molding system according to claim 1 or claim 2, wherein the retaining
means comprises one or more holding devices mounted adjacent to the mold
pieces.

20
4, Molding system according to claim 3, including an actuator adapted to
activate or deactivate a holding device in order to respectively lock or unlock

the cavity plate against the first and/or second mold piece.

25 5 Molding system according to claim 4, including hydraulic or pneumatic
means connected to the actuator to position the actuator relative to a holding
device, the actuator having a first position wherein the holding device is

activated and a second position wherein the holding device is deactivated.

30 6. Molding system according to claim 5, including a second holding
device that is deactivated by the actuator when the holding device is
activated, and wherein the second holding device is deactivated by the

actuator when the holding device is activated.
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and having abutment surfaces capable of receiving an actuating force to
rotate the cam and a locking surface adapted to lock the cavity plate against a
respective mold piece, whereby rotation of the cam in one direction locks the
cavity plate against the respective mold piece and rotation of the cam in an
opposite direction unlocks the same.

9. Molding system according to any one of claims 3 to 8, wherein the
holding device comprises a locking holder pivotally arranged adjacent to a
mold piece and resilient means connected to the locking holder capable of
displacing the locking holder between a locking position to an unlocking
position with the cavity plate.

10.  Molding system according to claim 9, wherein the locking holder is

displaceable by compression and/or extension of the resilient means.

11. Molding system according to claim 10, including a self-lock bar
intermediate between the locking holder and the resilient means to bias the

locking holder towards the locking position or the unlocking position.
12.  Molding system according to any one of the preceding claims, including
ejection means associated with a mold piece to eject cull from a surface of the

mold piece.

13.  Molding system according to claim 12, wherein the ejection means is

an ejector pin or means for providing injection of compressed air.

14.  Method for encapsulating semiconductor packages, comprising:
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temperature during molding.

15 156, Method according to claim 14, including maintaining the cavity plate in
surface contact with either the first mold piece or the second mold piece at

each stage of a molding process.

16. Method according to claim 14 or claim 15, comprising holding the
20 cavity plate against the second mold piece while opening the mold to remove
cull.

17. Method according to claim 16, wherein the step of removing cull
includes:
25 - introducing a cull bin into the open mold;
- ejecting cull from a surface of a mold piece into the cull bin; and

- removing the cull bin containing cull from the mold.

18.  Method according to claim 17, wherein ejector pins or an injection of

30 compressed air is used to eject cull from the surface of the mold piece.

19.  Method according to any one of claims 14 to 18, further comprising:
- closing the mold;
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