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I'MPROVEMENTS | N VACUUM DEPGCSI TI ON MACHI NES Thi s i nvent i ons# éFaded "= =

| mprovenents in vacuum deposition machines. In particular the invention
relates 5 to machi nes for the vacuum deposit-i-on of alum niumonto the
lead frames for IC chips. In the past |ead frames for |C chips have usually
been given a thin coating of gold or silver on the areas to which the
copductive gold wires are to be attached so as to 10 give a good bond
between the wire and the | ead”¥rane. Recently, however, “there has been a
nmove to the use of alqﬁﬁ.;évgﬁﬁﬁfgte rﬁﬁ&@ﬁﬁ ﬁﬁﬁo* 7= ,-H%gm re and as
aresult there is a need ; W th

al um nium so that a good bond can be achleved 15 with the alun1n|un1mﬁre
Thin al um nium coatings are generally applied by vacuum deposition in which
the itemto be coated 7% 9 BpRstht o E&Pabes t6dBhpRovemnknkisgiry aaeitirnd a
piece of alumniumis heated so that it evaporates and the 20 evapdrated
mol ecul es t depoxditdesns emathinesy f anesparit Towbal nghet invenkiadn wedatdd aces
of |ead frames which are placed in the chanber. There are however, problens
and oneS5pr oftlcemadtiigiesarfcestigmtacmmrdgposi tboy #bnglendninmaoeds dhei gh
25 humdity is the difficulty of adequately renoving water nol éecules from

t he vacuum dieaddiramesh Bor\kh Qhﬂep.:'gw esence of stray nolecules may lead to

| ess than perfect results in 2
In the past 1ead frames for IC chips have usually

been given a thln coating of gold or 511ver on the areas to
K,- which the conducti§e gold Wires are to be attached so as to
10 give a good bond between the wire and the lead frame..
Recently,'howevér, there has been a move to the use of
“aluminium wire to replace the expensive gold wire and'as a
reéult.there is a need to coat selected areas of the lead
frame with aluminium so that a good bond can be achieved
15 with the aluﬁinium wire.

Thin aluminium coatings are generally applied by
vacuum depoéition in which the item to be coated is placed
in a chambef undei a very high vacuum and a piece of
aluminium is heated so that it evaporates and the

20 evapqrated molecules then condense onto_surfaces
surrounding it, such as the surfaces of lead frames which
are placed in the chamber. .

There are however, problems and one problem which

arises particularly in Hong Kong and in areas of high
25 humidity is the difficulty of adequately removing water
molecules from the vacuum chamber. Thus even the presence

of stray molecules may lead to less than perfect results in

-] —



Y
a

the al um ni um deposition. Wen the resulting | ead freanes ar.e. checka&ds i f
any inperfection is seen the blank carrying it is discarded. Thus, since
one cannot separate out. the defective frane and still apply automatic
production, the inperfection results in the loss of a blank carrying not
only the single defective |ead frame put perhaps ten to twenty others whiegh
are in fact perfect but which are alesTiII_part of the sane netal blank._.

L t iftied t ' ' [ ts. ~
Losses B8, LITRIRRIR, FUBRLLLLoe MRl LR Y0 b EERRRS PterS e
an i nproygdialuny i Y dﬁiﬂﬁéﬂfb%i%c'ﬂs”%gfeq{ ﬂlfé‘%iéﬁ‘lgeéar@iﬁﬂédi@g. to the
Il nvention I n oﬁe aspe t there Is provi de an al um ni um vacuum deposl t1on

machi ne; £og; geatlied. PPhug, 0kihead ohe? Rhn RO U p S ot JPr¥acuum chanber
designed to contain the lead franes to be coated and a source of al um nium

to be vapeettede Feane hoH Beallnapphy JAudbrmHtie tPrydRetids, i thehi gh
vacuum neans for evacuating the chanber before vacuum deposition starts,

and a neipep€ection, reBaltiss iho thay lasaxicdhdedb Sarik acerepdhgdnbe a very | ow
tenperature by a liquified gas, which is provided within the vacuum chanber
itsel f enllyothehisdihnglesidefiectisrecel emsl dnames nit | pexinglpastenntiof reeze and a
sheild in said high vacuum chamber interposed between the neissner trap and
t he heatwagtyeatbersr whicheaiendn dactk parfenh dnbrwhich ane Adidti ng neans

for directl inpingin% on the nmessner trap. In high vacuum work a mnei ssner
trap cafitpél part of the same metal blank. Losses are therefore

magnified and represent a serious increase in costs.

5

The invention has thérefore been made wiﬁh this in
mind and aims to provide an improved aluminium‘deposition
machine for lead frames. .. |

According to the invention ih one aspect there is
provided an aluminium vacuum deposition méchine for coating
parts of lead frames, comprising a hiéh vacuum chamber
designed to contain the lead frames to bé coated and a
source of aluminium to be vaporized, means for heating the
aiuminium to vaporize it, high vacuum'meéns for evacuating
the chamber before vacuum deposition stafts; and a meissner o
trap, that is to say a extended surface cooled to a very low
temperature by a liquified gas, which is provided within the
vacuum chamber itself and on which residual water molecules
will condense and freeze and a sheild in said high vacuum
chamber interposed between the meissner trap and the heating
means for preventing infra-red radiation from the heating
means for directly impinging on the messner trap.

In high vacuum work a meissner trap can be



-3- provided adj acéht to the high vacuum neans so &s to renove*warer 'at
that point. We have found however, that this is not sufficiently effective
in high humdity climates |ike Hong Kong to renove enough of the water

nol ecul es fromthe high vacuum chanber to avoid significant interference
with the vacuum deposition and inperfections in the final coatings. By
provi ding the meissner trap in the charfbet Ttself however, we have found
thal one can | argely elim natg-water droplets fromtfe highly evacuated
regi on bef cRI«'é"H‘ge%l i‘f?ﬂ?ﬁ% dedokhe i BhgR o KAEHUES megng, Sh@§ dQ)| FeRPEe

there i bstantial _reductjon in inperfect in the alynini _
deposi ti on YT 26 AD R HF o 8P BAVEGHPHASHHOWRY ST dhat AR B ovi ded

vacuom  comai Tyt SpABEEY FFAPSEAPSThh, haoR Bhpicstsd Bl Dakel

chanber, h%gc;rfq %&Ef.@s%ﬁ&?t&@u Hr et bak FeleoddiRidhatas s TDAECU! o9

are driven parti cul ar romthne ranes, that these be heated

to pronot e Hiyie | b han dhefbdhord! 4o NEUEY b i#Rant! Ghterfordithd iwieht s
in the upper Tegion of the chanber that thé al um ni um deposition takes

pl ace ‘si ncechidevaduiiih Ndepos Dt hen exp@oinpedfecitione mal lhdeEiglgced on a
crucible or receptacle and so its evaporating nol ecul es can then radi ate

upwar dl y arsbatingee ey epiovidingrthy heissaerdewaparidl hecHeanses ound
therefore that a convenient position for the nmeissner trap or coil is
beneat h t heitsskHtloveven, e chavéefaundi bthath ope can largely eliminate

kQ' water droplets from the highly evacuated region before the
aluminium depésition commences, with the result that there
is-subsﬁantial reduction in imperfectioné in the aluminium
depositidn.

It is also possible for an additional meissner
trap be provided adjacent to the high vacuum means itself to
assist in obtaining a high vacuum.

Generally speaking; at least in the upper region
of the vacuum chamber, heaters are provided to ensure that
all adhering gaseous molecules are driven off, particularly
— from the lead frames, and that these be heated to promote

neucleation when the aluminium is deposited. 1In addition it
is in the upper region of the chamber that the aluminium
deposition takes place since the aluminium to be evaporated
will normally be placed on a crucible or receptacle and so
its evaporating molecules can then radiate upwardly and.to
some . extent sidewardly but not downwardly. We have found

therefore that a convenient position for the meissner trap

or coil is beneath the receptacle on which the aluminium is
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-4- placed for evaporation, since it is then nof_tdo cl os& ¥ o ‘t*ke’feat’ers
to prevent water fromfreezing on the trap. Conveniently the neissner trap
is a zig-zag length of tubing provided with fins to give it an extended
surface area, and nmeans are provided for circulating said liquified gas
through the I ength of tubing. To increase productivity, the vacuum chanber
will generally be quite | arge and a-sébstanti al nunber of blanks of |ead .7,
franes will be coated at the same tine in one operation |asting perhaps offe
to two Pdaced Aosoedapgratdioner wingsstidntial theadnahdteei ghosef tbhe | ead
frames bl anks needs to be | oaded into and unl oaded from the vacuum chanber
and genéhg heaters kes oneysnfeyater Jfonffzeaaingvenstpgotrapi-g to carry

t he wei ght during coating and dyring |oading. To reduce ,the tine of a
vacuum coat i ng op§P§MQE#%W£L¥s€§§ﬂ 9L tERcESt ¥ ZLHTAAFuAPRIEbhass of

hi ol the . which h b d -h
e T oPInEPY MR R BT P St b of:cxPedled: BHERaREbect of
the i ' ide an i nos. .ef erabl
sopport S1gr Sr eSSy Rl R AL FLACTERTERL THEWIERAR ) o
conpri siaa %hE%h?hQEh%PQéHd%ﬁSd?“i&ﬁfﬁ&? menbers joining the rings and

hol di ng "t hem spaced apart, roller means Wit hin the chamber conprising two
pairs of spaced rall q&&x@a@@lgﬁ@mﬁiwuﬁ,aothémscﬁﬁﬁt &hafbar’ g3pgcti ve
pair of rollers, and means for rotating the roller neans during the vacuum
deposi t generalifemRbyuidiealidrge and a substantial number of blanks

of lead frames will be coated at the same time in one ;;
operation lasting perhaps one to two'hours. Accordingly a
very substantial load and weight of the lead frames blanks
needs to be loaded into and unloaded from the vacuum chamber
and generally this has involved the use of a massive support
jig to carry the weight during coating and during loading.
To reduce the time of a vacuum coating operation it is
desirable to reduce to a minimum the mass of this support.
jig so as to reduce the mass which has to be heated and so
the time for heating and it is accordingly an an object of a
further aspect of the invention to provide an improved S
support arrangement. |

Preferably a support jig for the lead frames to be
coated is provided, the support jig comprising a pair of end
rings and bracer members joining the rings and holding them
spaced apart, roller means within the chamber comprising two
pairs of spaced rollers arranged so that each ring rests on

a respective pair of rollers, and means for rotating the

roller means during the vacuum deposition to thereby rotate



-5- the' support jig' Preferably the outer peri pheries®of each ind test on
a respective pair of rollers. Wth such an arrangenent the support jig can
be sinple and of relatively |ight-weight construction. Al so the roller _
means can be of relatively small thermal nmass which enabl es one to reduce
the time of the heating during a cycle of the vacuum deposition, so

i ngreasi ng the productivity of the machné. “Furt her the arrangenent of the
roller neans . is a very secure:and safe neans for supporting the structure
and in addi FPBnSPEPPEtadi®el y quiet in operation. Conveniently the rollers

have a knurled rolling syrface sq.that there is .good frigctional contact
bet ween the rollers a%ae{f[ﬁ?ga@ﬁg %hﬁgs?uqer{ S 9 ¢ I?@?g EiRgp&est
driven to r§hagerggﬁe%kgv%pgéi(ma%\@éﬂléégwlbe good rotational drive

engagenent i ch™can be qui et Tn conparison with say using a gear drive

arrangenent . The SYWRRY lsudhd aMh ey ¥ tthd NSubsSH: f & agesa3Nget hei r
uring |l oadin 'gnd ué?gzg

masks wi || be quite heavy to manoeuvre . . I ng. .
However w tBipils ahdaedeFlat ivelys UERMHE-WEE JHE Sdnsetueeibn.t ha1aachi ne,

according to one 5 enbodi nent of the iInvention one can additionally
provi de a tthel epladerangaiianicazpie i NG leiivd By esmakhnsheépnalbl aaek
which enables one to reduce the time of the heating during a
cycle of the vacuum deposition, so increasing the
productivity of the machine. Further the arrangement of the
roller means is a very secure and safe means for supporting
the structure and in addition is relatively quiet in
operation.

Conveniently the rollers have a knurled rolling
surfgce so that there is good frictional contadt between the
rollers and the end rings. In this way the rollers can be
driven to rotate the jig and there will then be good

rotational drive engagement which can be quiet in comparison

with say using a gear drive arrangement.
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extendi ng through the two rings and supporting the structure with the

I nsi de peripheries of the rings resting on the cantilever neans. Al so the
troll ey arrangenent 10 includes wheels for nmoving the trolley arrangenent
around whil st carrying the support jig. The cantilever neans can
conveniently thensel ves be a pai£¢ﬁt spaced arns with nmeans provided for _
raising and | owering those arns. The invention will now be illustrated, qyg
way of 15 exanple, with reference to the acconpanying draw ngs, in which™

Figure 1 is a genefflk SufporieWidlivies ordaddd afien €kéalbsasheufesof an
al um ni um deposition apparatus according to the invention; 20 B

Figure 2ah@ €Retf AagRE ¢AQ3sirechiite tHeowghtd hranveswvreclarbay, Figure 3
is a front view of the chanber; Figure 4 is a perspective detail show ng
t he consloadingnanfl thdocaddmgn cBowesrer 2ith this arr&ngement £era di agram
illustration the way in which the alumniumdeposition occurs; ' -7- ,
Fi gure 6siuppearting theosgruchamepdm diw nichine vaaccordhagbte ohew ng t he
support jig for the |l ead frame blanks; Figure 7 is a section taken al ong
t he 5i neembpdament of the inventjome ey ramrfdlbienallyhprpvideha arns of
ajig for lifting the support jig;, . _ '
trolley arrangement comprising cantilever means capable of
extending through the two rings and supporting the
structure with the inside peripheries of the rings resting
‘on the cantilever means. Also the trolley arrangement _\)
10 includes wheels for moving the trolley arrangement around
whilst carrying the support jig. The cantilever means can
conveniently themselves be a pair of spaced arms with_means
provided for raising and lowering those arms. _
The invention will now be illustrated, by way of
15 example, with reference to the accompanying drawings, in
which :
Figure 1 is a general side view, with some
interior details shown, of an aluminium \)
deposition apparatus according to the invention;
20 Figure 2 is an enlarged cross-section through the
vacuum chamber;
Figure 3 is a front view of the chamber;
Figure 4 is a perspective detail showing the
construction of the vacuum chamber;

25 Figure 5 is a diagram'illustration the way in

which the aluminium deposition occurs;



Figure'8 is a perspective diagramillustrating the manner of | oadi ng and
unl oadi ng of the apparatus; and 10 Figure 9 is a diagrammtic
sectional detail illustrating the way in which the |lead franes and their
masks are carried by the support jig. The vacuum deposition apparatus 10
shown in the draw ngs includes a vacuym chanmber 12 |inked by neans of a 15
mepifold 14 to a vacuum punp not shown in detail. In addition, a diffusion
punp 16 is provided to ensure:the formati on of a very high vacuum wi thin

the chanber 12. The dif{get@ne PLEPad0eEwNehrolgHetile CHUTE At GPeEREi on
until the vacuum punp has reduced the pressure to a very low 20 figure as

i's conventional and a vakwem l$hamber O¥h8Riing0 thev etupPort| Fig Fot &eto the
di ffusion punp whilst the nmechani cal vacuum punp initially reduces the

pressure. As describedleadi Sraypabhanksis | argely conventional for:a vacuum:
coating apparatus and in general 25 terms no further description of, the
vacuum punp and the diFigsren? puspaasecthonr tegenarmlond Siee|kine bel of
necessary. The vacuum chanber itself can also be of |argely -convéntional
construdtion. It is ofFimueeadd Yutyadditionpldyashoming fdie duans oF ont
circular door 30 provided wth hinges 32 and a | ock 34. The door can be
opened for access 5 IHRnEeRelbEtingothecEURPPEY: Hd9shanber. The chanber

12, including the door_30, inclydes an outer.casi 36 a Wi t hi his is
provided a hgat ngure g-fs a perspec£1ve dg gram'l lustra {ng

the manner of loading and unloading of the
&/ apparatus; and
10 Figure 9 is a Qiagrammatic sectional detail
'illustrating the way in which the lead frames and
theif masks are carried by the support jig.
The vacuum deposition apparatus 10 shown in the
drawings includes a vacuum chamber 12 linked by means of a
15 manifold 14 to a vacuum pump not shown in detail. ' In
- addition, a diffusion pump 16 is provided to ensure the
formation of a very high vacuum within the chamber 12. The
diffusion pump does not, however, come into operation until
the vacuum pump has reduced the pressure to a very low
20 figure as is conventional and a valve 18 is provided to
cover an inlet port 20 to the diffusion pump whilst the
mechanical vacuum pump initially reduces the pressure.
As described, this apparatus is largely
conventional for a vacuum coating apparatus and in general
25 terms no further description of the vacuum pump and the

diffusion pump and their operation is felt to be necessary.



insulating baffle 38. Facing radially inwardly fromthat baffl'e and over
t he upper region of the chanber are 10 provided infra red heaters 42 (see
Figure 2 and 4). To keep the chanber 12 cool, it has adhered to its
out si de surface cooling tubes 44 through which cooling water or the like is.
circulated. Again this type of cogstruction is believed to be 15 largely
conventional in connection with vacuum deposition machines and i s not
believed to require further detail ed explanation. Munted within the

chanber and pa“m'@%et@hé@ﬁmaégﬁmﬁértEESEX iE@H‘Hﬂsﬁﬁ?é ¥ f%ﬁ?é??”ber 'S

provi ded a 20 support 50 1 ncluding a cantilever arm on whi unber of

cruci bl esorpferdttiohdE SONSELuEEIBhYN NEUNLALE RleMet@] 1 TPOHIE @41

al um nium can be pellets or the Iike (not shown) and their positioning and
arr angersidpe Sandtisdbudes nadetent eivealagadechiz® ifrddldeayedit@rgely to
be 25 conventional. To heat the alum niumpellets so that the &l um ni um
.vapori zasimyes 32 hagh aalockn B4s bThe dvext edn e idpered-flLaarmccess ces,
not shown, are provided, one for each crucible 53. Again that i$ a

congent iven thererisfnbecwacugmt iz thenchambegsl | ets to evaporate them

& her conventional arrangenents are possible including heating 5 the
sources by pl aci ndth@eghanbers 13, ainrdudingpéhe: gosre| dinzludesit er .

Mount ed over the crucibles 53 _are a, nunber of | _
an outer casing 36 and within this is provided a heat

insulating bafflé 38. Pacing radially inwardly from that
baffle and over the upper region of the chamber are \,J
10 provided infra red heﬁters-éz (see Figure 2 and 4). To
keep the chamber 12 cool, it has adhered to its outside
surface cooling tubes 44 through which cooling water or the
like is circulated..
Again this type of construction is believed to be
15 1largely conventional in connection with vacuum deposition
machines and is not believed to require further detailed
explanation.
Mounted within the chamber and parallel to the
axis of the cylipdrical wall of the chamber is provided a
20 support 50 including a cantilever arm 52 on which a number
of crucibles 53 for the source of aluminium are placed.
The source of aluminium can be pellets or the like (not
shown) and their positioning and arrangement is not shown
in detail since again this is believed largely to be
25 conventional.
To heat the aluminium pellets so that the.

aluminium vaporizes once a high vacuum has bean created,



shutter’s 56 which shiel'd the crucibles in the initial stage of heating the
alum niumpellets. Thus, whilst the pellets 10 are nelting, there is liable
to be sone spitting or the like fromthe alum nium and the shutters prevent
this fromreaching the lead franes. Once the aluminiumis fully nelted
however the shutters are retracted togallow the alum nium vapour to radiate
out fromthe crucibles. 15 Wthin the chanber 12 is provided a
support jig 60 for the |ead franes to be coated. Thiss-jig 60 is not shown

in any detaidnide FEOHESRS] saﬁgcgsbuhoﬂeﬁ?b%ln' Y & E‘tég?r‘o'iﬁ%éﬁp%ﬁe of o£nd

rings 62 which are supported on rollers 64 t4 ro e the support jig during

the vacuum 28a&gPeeuEiBRePb3ceSRgalicthaRgis6d FonveHtihdAY mdrids Yof
extending struts 80, not shown in Figures 1 and 2, to keep the whole jig

rigid. In theesping thRévwatumihtum pelleisatbaegaparitey tient.caditeres 66
are nounted as is best shown in Figures 2 and 9. The support jig 60 wll be

descri bed 2xcomventioralaakrangdmentsuazre poissiblies imadludiany thed timg s
brief description is sufficient to explain the general principle ofithe
al umi ni Bm deposi soences bii placapg. them- tloseBéloow highs hgmpearHoures

provi ded a neissner trap 67. This is positioned within the chanber 12
itsel f and esdesEBicalohepterhanber. This trap conprises a zig-zag |l ength

of tube 68 provided with fins 70 to give it an 5 ext ended suyrface_area.

The tube 68 is cool ed ¥QUREGRSOV¥EYatheqGERFaR1gSs SSudrend Inwmher P r ogen.

A shield 69sll'sl;utters 56 which shield the crucibles in the initial stage

LQ of heating the aluminium pellets. Thus, whilst the pellets

10 are melting, there is liable to be some spitting or the
like from the aluminium and the shutters prevent this from
reaching the lead frames. Once the aluminium is fully
melted however the shutters are retracted to allow the
aluminium vapour to radiate out from the crucibles.

15 - Within the chamber 12 is provided a support jig
60 for the lead frames to be coated. This jig 60 is not
shown in any.détail in Figures 1 and 2 but generally
comprises a pair of end rings 62 which are supported on
rollers 64 to rotate the support jig during the vacuum

20 deposition process. The rings 62 are joined by axially
extending struts 80, not sﬁown in Figures 1 and 2, to keep
the whole jig rigid. 1In the space between the rings 62 a
large number of lead frames 66 are mounted as is best shown
in Figures 2 and 9. The support jig 60 will be described

25 in more detail in due course but it is believed that this
brief descfiption is sufficient to explain the general

. principle of the aluminium deposition at this stage.
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provided to prevent the infra red radiation fromthe heatérs 42 from"
directly inpinging on the tube 68. The tube is also shielded from above by
t he support 50. 10 In general the apparatus 10 operates by

i nserting a support jig 60 carrying a |large nunber of |ead franes through

t he open door 30 followed by cIQ§hgg_this. Then the vacuum punp reduces the
pressure within the chanber and is"left to operate until it has reached g
poi nt where a | ow 15 vacuum has been i ntroduced. The vacuum and diffusion-

pups are started gadolhengekapBic! 500187 provialled itlsidie walye 18 is

rai sed to allow access to the diffusion puip I ch further reduces the

pressur eg t hrRi §hesChagRel oAddOWEEnInPeheOdhaiberm 2 Altgelifhaidpaters 42
have been 20 energised to renove adhered gases fromthe chanber walls, from
the suppextends @ntof th& thambesd frhiesteap compriseska Algwdde heating
prepares the lead franmes for neucleation of the alum niumonto'their

sur f aceslen@genwbf| eubbe6dvpralvidedt withuffiase 70f tbhgiveariteranl?2 is 25 kept

cool by the cooling water circulating through the tubes 44, i 11 - Once
t he sdi f festendednpunfiscecduead tfhepkubeubd s spoded &yemednsy éevael and
the nmeissner trap 67 has collected stray water nolecules still wthin the

chanber , LitaeEipdagssasuchcapyiigyidonisrogene aPfushiield &8 13i@s. 5 Once
t hey have congletely nelted, the shutters 56 are noved clear of the :
cruci bl eBranided tRePEEUANRi thecARfrAeKred radiation from the

heaters 42 from directly impinging on the tube 68. The
tube is also shielded from above by the support 50. \;)
10 _ In general the apparatus 10 operates by inserting
a support jig 60 carrying a large number of lead frames
through the open door 30 followed by closing this. Then
the wvacuum pump reduces the pressure within the chamber and
is left to operate until it has reached a point where a low
15 vacuum has been introduced. The vacuum and diffusion pumps
are started and the meissner trap 67 is cooled. Next the
vglve 18 is raised to allow access to the diffusion pump
which further reduces the pressure within the chamber 12
over a period of time. Also the heaters 42 have been
20 energised to remove adhered gases from the chamber walls,
from the support jig and from the leadrframes and their
masks. 'Also the heating prepares the lead frames for.
neucleation of the aluminium onto their surfaces.
Meanvwhile the overall outer surface of the chamber 12 is
25 kept cool by the cooling water circulating through the
tubes 44.
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evaporate radially outwardly in the region marked by the arrow 71 in Figure
5. As best shown in Figure 5, the support jig 60 is nmeanwhil e rotated
continuousty in the 10 direction of the arrow 88 and the | ead frames which
are carried by it are successively brought into the region 71 into which
the evaporating alum niumradiates. Ln,this way by means of successive
pagges t hrough this region, eventually a sufficient thickness of al um nium
will be 15 built up on the regi.ons of the lead franes-to be coated. Once

this point is reached, ohbe keat kﬂ&f‘%éﬂéiﬁ Ilseé&eeaeéhénﬁréhgure
apparatus allowed to cool and stabilize. Finally the valve 18 to

di ffusi on pue® ah ekegefedy 1bbe1é&@1uraﬂwym1§txﬁé_mheﬁnarapce7thas
apparatus 20 has cooled sufficiently, air is again allowed Into the chanber

12 to equal i gelléetpldcstragswates maleeulds X anitihin eehéechambegnoved
t hrough the door 30 and a new cycle commenced. The positioning of the

mei ssner traph€7Enbehms aFet hetdiatiedr tt2 med ¢ dihrd dauyiwbumnpehtetist.enova
of stray water nol ecul es over and above that which is possible using the
cryogenisc tr@pce2then, haver gbmpdetely meflhad), tthe shutugrsthérarerwoveder
i nperfections_on the resulting alum niumcoated |ead frames. The support
jig 60 i s shekRarnofiptBederuciblesrpgd &0 dhe umimiwn anr£Bes the pair

of end rings 62 5 and the are hel ced _apart f_. the, four
r ods J evaporate radial y outwar yp%n thé)reg{gh "Marked by the

arrow 71 in Figure 5. As best shown in Figure 5, the
o support jig 60 is meanwhile rotated continuously in the
10 direction of the arrow 88 and the lead frames which are
carried by it are successively brought into the region 71
into which the evaborating aluminium radiates. In this way
by means of successive passes through this region,
eventually a sufficient thickness of aluminium will be
15 built up on the regions of the lead frames to be coated.
Once this point is reached, the heating by the
E-beams is stopped and the apparatus-allo&ed to cool and
stabilize. Finally the valve 18 to the diffusion pump is
closed and tﬁe vacuum pump stoéped,'and once the apparatus
20 has cooled sufficiently, air is again allowed into the
chamber 12 to equalize the pressures. The support jig 60
can thereafter be removéd through the door 30 and a new
cycle commenced.
The positioning of the meissner trap 67 within
25 the chamber 12 is found to give enhanced removal of stray
water molecules over and above that which is possible usihg

the cryogenic trap 22 and, therefore, it is found that
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80 equal ly positioned around the rings. The rods 80 are wel ded or ot herwi se
suitably joined to the rings 62 at their ends. The rollers 64 have outer
knurl ed surfaces and 10 support the outer peripheries of their respective
rings 62. Also the rollers have integral side flanges 64a. Wen the support.
jig 60 is in position in the chanmber 12, the rings 62 rest solely on the _
rollers 64 and a pair are proviﬁé& fowards the front end of the chanber agd
a corresponding 15 pair are provided at the rear, the flanges 64a guiding

the rin as the support. jigds.r.otated. pal g . Sl of the
chanber %ﬁgrjeo Ph&d %82’%5 & 'rﬁeﬁ%.‘éﬁn%f Y rﬁ]‘% r’?%‘hngaﬁg , aggﬁlgbigﬁ\n , are

provi de [0 &q%h aft as the vacuum deposition process proceeds.
Thus, m§9%§Fd28%%§é aIuﬁ%Eiun1is bei ng deposited, the support jig 60 is

continuously rota SRRl E o it esrsns e f - §&k8 g shown in
Figures 5 and 7, gg@r g{ugpi on gpgter?emslri%s 84efamdm&t;‘ﬁ§ ?%I I 2?5%54 whi ch are
nount edp@Buirks AS tReB. ShOWS idonprdyes it swid Ngf pbad exIng8as225 be
nount ed between the end rings 62 by spigots 73 and 74 whi ch extiend t hrough
corgespand thete ave MRds wpatdd) dpat doY)means hef rthgsfédr Aodlri ng arm
75 urges the plate - 13 - to the left, in the sense seen in Figure 9, to
hol d t h80l etualdyd paEigdionéd amburik the guingsl. | MThéecrodse8feareve hol es.

A plate can be renoved, however, by noving it to the right against the

acti on welded opr iotdheambses suidably joined to the rings 62 at

their ends.
The rollers 64 have outer knurled surfaces and o/
10 support the outer peripheries of their respective rings 62.
Also-the'xollers have integral side flanges 64a. When the
support jig 60 is in position in the chamber 12, the rings
62 rest solely on the rollers 64 and a paii are proﬁided
towards the front end of the chamber and a éorresponding
15 pair are provided at the rear, the flanges 64a guiding the
rings as the support jig is rotated. One pair along one
side of the chaﬁber is joined on a common shaft 84 and
drive means, not shown, are provided to rotate that shaft )
as the vacuum deposition process proceeds. Thus, whilst:
20 the aluminium is being deposited, the support jig 60 is
continuously rotated, for example in the sense of the
arrows 88 shown in Figures 5 and 7, by rotation of the
shafts 84 and the rollers 64 which are mounted on it.
As best shown in Figure 9 a backing plate 72 can
25 be mounted between the end rings 62 by spigots 73 and 74
which extend through corresponding holes (not shown in

Figure 6) in the rings 62. A spring arm 75 urges the plate



5 release the spi'got 74 and the left hand spigot 73, followed by

w t hdrawal of the right hand spigot 73 fromits respective hole. Munted on
each of these plates are a | arge nunber of |ead franme bl anks 66 and their
masks. These are held on their plate 72 by straps 77. 10 It will
be seen that within the chanber itself _during the vacuum deposition
process, there are only a very-snalr'ﬁanber of parts required to support
the”jig 60 and to rotate it. Additionally no special :parts are required in

tTE'ef; o e A STREE McthEaRebeR! sen A ks o TRLBSERTERE B
ﬁD?e ngckléﬂ%%%q%#é n§?ﬁ§§§}2?:a%§sgﬁ% gﬁ?@kﬁ?&ﬁgg.;ﬁ¥%£%r£€§p§3@ﬁg aken

for a vacuur S'thqgléiépcaﬁobe removed Eﬁ;re |s 4 fﬁﬁ' gp the

jig 60 on the rollers 84 I's very secure and rlsk of'the

support i g e Poglera éiﬂéfz' ﬁﬁeoﬁéi:ibhoﬁf e %’ﬂﬂlﬁf@ﬁh TSN 8bSO
operate relatively quie is in contrast with previous arrangenents.

25 5 rdidddéyihd espﬂ@@er 1741 afidi thel 1t afarfd B EgGOA73 ol BblYeWRA
| i ght -wei ght construction. However, the support jig 60 together with the

| ar ge nunberbpfwichdriwalesf attle right- hahdé spimgts Bipfoomhetitsn it is
itself of large mass and so a trolley arrangenent 100 is provided for
hol di ng a | ixpdfecthivetholeis Moudtddoonueachded ahkeserplakestang ar
large number of 1éad frame blanks 66 and their masks.
W/ These are held on their plate 72 by straps 77.

10 It will be seen that within the chamber itself
during the vacuum.deposition process, there are only a very
small number of parts required to support the jig 60 and to
rotate it. Additionally no special parts are required'in
the chamber to assist in the insertion or removal of the

15 support jig. This is important since this reduces the
overail thermal mass within the chamber 12 and so it is
possible to heat up the interior of the chamber more
quickly and often therefore possible to reduce the overall
time taken for a vacuum deposition step.

20 _ Purther the supporting of the jig 60 on the
rollers 64 is very secure and there is little risk of the
support jig coming adrift during operation. The
arrangement can.élso operate relatively quietly which is in
contrast with previous arrangements.

25 Finally the support jig itself is of simple and.
relatively light-weight construction. However, the support

jig 60 together with the large number of lead frames and



renoving it fromthe chanber 12. 5 This trol ey arrangement 100
conprises cantil evered support arns 102 which extend through the rings 62.
These arns have small .idly nounted rollers 104 on whicch-the interior.
peripheries 62 of the rings rest. The cantilevered arns 102 are supported
on uprights 104 which 10 are in turn connected to a base 106. The arnms 102

hang froma length of wire 103 an¥ can be raised and | owered rel ative th%§;
uprights 104 by a winch 105. The base 106 has forwardly extending arns 108

whi ch_ar, bl ] d wheels 110. T els 110 and 15 th
108" oo b o BRS (ARSIORIRA Vot i ThhERF 14 0B S RGP RORIRRG 6° |
| oadi tiaon...Th f ' heg . |
ar angeRORECI0RY Skransebit clod, e FRSLIGT £ halaifl "3 B0 O (1
h I A AW _ Al th
ar rangelBai g e A ¢f diliteded hd e ds PaREPREIE or \ ton Tor

| oadi ng I i : AST I ng operation the jig 60 is provided
AR el ol Wl o

with a mes an eir masks to be coated. Then, the door of

t heg chamber 12 is1Hyyug&gymb¥ﬁgtgﬁhggﬁ@@gen@@tcéﬁgrﬂgggeuvred so as to
pl ace the jig 60 wthin the chanber. The arns 104 are | owered so that the

arnms 102anh®Walevidiad Wdrt | Qrmd 102 awlpDsh t éxBendetRrbughotther - 15 -
peripheries of the rings 62 rest on and engage the rollers 64. The arns 102
can be krdngysedX.urthexe aing Heawd hemall idly mounted rollers 104 on
which the interior peripheries 62 of the rings rest. The
cantilevered arms 102 are supported on uprights 104 which \J
10 are in turn connected to a base 106. The arms 102 hang from
a length of wire 103 and can be raised.and_lowered relative
the uprights 104 by a winch 105.
The base 106 has forwardly extending arms 108 on
which ére rotatably mounted wheels 110. Thg wheels 110 and
15 the arms 108 can project in under the vacuum chamber 12
during a loading or unloading operation.
The use of the cantilevered arms for the trolley
arrangement 100 is very secure and safe and there is little L)
chance of the heavy loaded support jig 60 falling from the
20 arrangement. Also the arrangemént 100 can readily be moved
and manoeuvred into a position for loading or unloading.
In a typical loading operation the jig 60 is
provided with a supply of lead frames and their masks to be
coated. Then the door of the chamber 12 is opened and the
25 arrangement 100 manoeuvred so as to place the jig 60 within
the chamber. The arms 104 are lowered so that the arms 102

lower the support jig 60 to a position where the outer



ttol l ey arrangemment‘is free to be renoved and the door 30 shut. A vacuum
deposition cycle can then be started as has 5 been descri bed. Wil st one
vacuum deposition is proceeding, a further support jig onit's ow trolley
arrangenment 100 can be unl oaded and then rel oaded with fresh | ead franes.
Then, once a current vacuun1depositqugqycle I's conplete and the 10 jig 60
renpved, this fresh jig 60 can then be | oaded into the chanber for a
subSequent cycle of operation, To unload the jig 60.fromthe chanber, the

trolley arraRgepHu: 140 46 PRUCH;Ags! Bat rble BnMankl2 dHd 1 Ters
chanmber 12 through the openings in"the 15 rings 62. Then the arns 102 are

raised to |ig4. t e iZrmd foPreahepeoloReeels FraRdncd i tHen venaght of the

structure and the trolley arrangenent can then be pulled clear of the

chanber 12 sarola@yidwrdifendnt 60s £0e@5to beltremcv@dVEndl the door /B0

al um ni um vacuum deposi tion nmachi ne for coating parts of |ead frangs,
conpri si ng a&athitgh acacauhadéeposileionnegcie cant dhen e |stad-tdfedines hasbe
coated and a source of alumniumto be vaporized, neans for heatingithe

al um ni 6m t deepaiéseribed hi gh vacuum neans for evacuating the chanber
before vacuum deposition starts, and a neissner trap, that is to say a

ext ended surface cool dhilsh qre \VaguumeApPPELEiON\LS proceeding, a

further support jig on it's own trolley arrangement 100 can
be unloaded and then reloaded with fresh lead frames. Then,
U once a current vacuum deposition cycle is complete and the
10 Jjig 60 removed, this fresh jig 60 can then be loaded into
the chamber for a éubsequent cycle of operation.
To unload the jig Sd from the chamber, the
trolley arrahgement 100 is moved so that the arms 102
extend into the chamber 12 through the openings in the
15 rings 62. Then the arms 102 are raised to lift the jig 60
from the rollers 64 and to take the weight of the structure
and the trolley arréngement can then be pulled clear of the

chamber 12 so removing the jig 60.

20

25



“"a liquified gas, which is provided within the vaeuum chambgr. itsel*f tahd on
‘Wwhi ch residual water nolecules will condense and freeze and a shield in

~sai d high vacuum chanber interposed between the neissner trap and the
heati ng means for preventing infra-red radiation fromthe heating neans

»

fromdirectly inpinging on the nessner trap. 2. A machi ne as cl ai d-
in claiml in which an additional- & ssner trap i s provided adjacent to >
hi gh vacuum neans to assist in obtaining a high vacuum 3. A machi ne

as cCBAEMB:in claim1l or claim2 in which at least in the upper region of

t he vacuum chanber, heaters are provided to ensure that all adhering -
gaseous nol ecul es are driven off, and in which the neissner trap within the
chanper is positioned,beneath a receptacle on which the alum niumis placed

for %vaporat!oﬁ? ALURIDLUR. XAFHER ¥ 8§¥ﬁ¥ﬂqﬂﬂ?qqfﬁﬁl Pr eTAFHBICl ai min
o Vet 8 OE, A BAfe £ el P4 SOUPEL S 1y Tt Fag i "R UG ' fo ™" 1
¢! rc&éé‘igﬂgds gid c'a.h%%'ﬁ:' ¢8998 Al EPU o Q} 'bf‘é“%%d R4 - sBurce A
machi ne~das clarnmed in any of “clains to and turther conprTSIng a support

jig éfra&nﬁickj&%sb oA RS viapohs zeeat %anfsh%q%uﬂ%ﬂidﬂélgtﬁé’n@iﬁxﬁiﬂﬂuﬂ pai r of

end rings and bracer nenbéers joining the rings an ol di ng them spaced
aparto ¥apbehzeedns Wilghi WachemCheaher forMvaduing Hiké réh&hbepaced

rollers arranged so that each ring rests on a
before vacuum deposition starts, and a meissner trap, that is
to sayla extended surface_coolgd to a very low temperature by U
a liquified gas, which is provided within the vacuum chamber
itself and on which residual water molecules will condense and
freeze and a shield in said'high vacuum chamber interposed
between the meissner ﬁrap and the heating means fqr preventing
infra-red radiation from the heating means ftom_difectly
impinging on the messner trap.
2. A machine as claimed in élaim_l in which an
additional meissner irap is provided adjacent to the high
vacuum means to assist in obtaining a high vacuum.
3. ‘A machine as claimed in claim 1 or claim 2 in which v
at least in the upper region of the vacuum chamber, heaters
are provided to ensure that all adhering gaseous molecules are
driven off, and in which the meissner trap within the chamber
is positioned beneath a receptacle on which the aluminium is
placed for evaporation.
4. A machine as claimed in any preceding claim in which
the meissner trap is a zig-zag length of tubing provided with

fins to give it an extended surface area, and means are
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respective pair of rollers, and nmeans for rotating the‘rolle

L J [ X

r D.’ * .
r means during

t he vacuum deposition to thereby rotate the support jig. 6. A
machine as clainmed in claimb5 in which the outer peripheries of each ring
rest on a respective pair of rollers. 7. A machine as clained in

claim5 or claim6 in which the rollers have a knurled rolling surface so
that; there is good frictional contact” Het Wween the rollers and the end

rrﬁés. 8. , machi ne.as.clainmed in any.of claing 5 tqQ 7 which

a ¢ oY de ot EOR 8718y "5PEd S BRE i St oy i 9 el OB
capaM<aé¥ @%%fﬂging through the two rings and supporting the structure
with the Tnside peripheries of the rings resting on the cantil ever neans.

9. 5. A mching fachigbnEd Lfathgh™B by MU tidiGLantid ey epqreans are

a pair of spaced arms W th neans provi de rai sing and |l owering those

arms. 10further ASmBriSingUd ¥aEPSFLIGRESELORNIPARIAE SUliRARtd 3bd Y as

herein described wth reféeérence to the acconpanyi ng draw ngs.

- coated, the support jig comprising a pair of end rings and
bracer members joining the rings and holding them spaced
apart, roller meané within the chamber comprising two pairs of
spaced rollers arranged so that each ring rests on a
respective pair of rollers, and means for rotating the roller
means during the vacuum deposition to thereby rotate the
support jig.-

6. A machine as claimed in claim 5 in which the outer
peripheries of each ring rest on a respective pair of rollers.
7. A machine as claimed in claim 5 or claim 6 in which
the rollers have a knurled rolling surface so that there is
good frictional‘contact between the rollers and the end rings.
8. A machine as claimed in any of claims 5 to 7 which
additionally cohprises a trolley arrangement comprising

\_/ cantilever means capable of extending through the two rings
and supporting the structure with the inside peripheries of
the rings resting on the cantilever means.
9. A machine as claimed in claim 8 in which the
cantilever means are a bair of spaced arms with means provided
for raising and lowering those arms.
10. An aluminium vacuum deposition machine substantially
as herein described with reference to the accompanying

drawings.




