05 JANUARY 2006 1 Renoval of Masking Tape from Lead Franes Field of the
“Invention The present invention relates to masking tape adhered to the rear
surface of a lead frame to protect that rear surface while PNANVARYZOAGd
to the front surface 5 of the lead frane is enbedded in resin. In
particular, the invention relates to nethods and apparatus for renoval of
the masking tape. Background of the Invention Follow ng attachment of a die
(that is an integrated circuit package) tq a front surface of a lead frane,
it is conventional to encase the die in resin by a 10 noul ding process. This
is carried out by placing the lead frane at the bottom of a nould, with the
front surface of the lead frame facing upwardly. Liquid resinis inserted
into the nould so that the die is subnerged init. Gadually the resin
hardens so as to encase the BEmOVRL O a1 Rane feonsrls g8 event the
resin fromcontam nating the rear surface of the lead frame (i.e. the
surface 15 fqg EE @@gy frqn1the die), particularly because, when the die is
subsequent |y n the rear surface may inhibit the escape
through that surface of heat generated within the die. For this reason, it
i's known to aphepregemsiivemtibapelatss ﬁd’hﬂaéﬁﬁ? tape bapereef totthe reheadrfhcabEa
during the noul ding process. After the nmoulding is conplete, the 20 | ead
frame is i nvdeaddrasee togrotesithat tgar surfiege avhile @gweamled torhefegns sugace
renoved from I S
used to séck (ﬁfht‘ﬁe ?gégr%ﬁ%qungyeg\/@% 'bglréslﬁll slﬁ Lﬂ%ﬂé@e ;{'ﬁ%}}lﬁ %ég&aen

renoved, furtrhethqwsmap;sarem fwmeﬂmoaal maaemlrﬁg tape. ng may be
conveniently carried out.

Backaground of the Invention

Following attachment of a die (that is an integrated circuit package) to a front
surface of a lead frame, it is conventional to encase the die in resin by a
10 moulding process. This is carried out by placing the lead frame at the bottom
of a mould, with the front surface of the lead frame facing upwardly. Liquid
resin is inserted into the mould so that the die is submerged in it. Gradually
the resin hardens so as to encase the die. It is highly preferable to prevent the
resin from contaminating the rear surface of the lead frame (i.e. the surface
15  facing away from the die), particularly because, when the die is subsequently
in use, resin on the rear surface may inhibit the escape through that surface of

heat generated within the die.

For this reason, it is known to adhere masking tape to the rear surface of the
lead frame during the moulding process. After the moulding is complete, the
20 lead frame is inverted so that the rear surface is uppermost, the tape is
removed from the rear surface by tearing it away, and a vacuum source is
used to suck the discarded tape away for disposal. Once the tape has been
removed, further process steps, such as post-mould curing may be

conveniently carried out.

25 The present inventors have now appreciated that this known process involves
a number of disadvantages. Firstly, the tearing process may subject the die to

sufficiently severe mechanical stresses to risk damage to the die. Secondly,



25 The present inventors have now appreciated that this known process

i nvol ves a nunber of disadvantages. Firstly, the tearing PrQeess

subject the die to sufficiently severe nechanical stresses t NyﬁRégﬁﬁﬁe
to the die. Secondly, 05 JANUARY 2006 2 the process of turning the | ead
frame over conplicates the process, and thus increases its cost. Thirdly,
since the discarded tapes still carry adhesive they retain a stickiness,
and can "gum up" the operation of the vacyum source. Summary of the

I nvention 5 The present invention seeks to provide new and useful nethods
and apparatus for renoving the masking tape fromthe rear surface of a | ead
frame followng the noulding of resin to the front surface of the |ead
frame. In a fjrst asgect t he invention rqggses t hat ile the maski ng tape

is peeled avhp PPRESS BhIIPINgHbe lead frammaVveR CAMBICADS HIE BIRGESSe ARMIWS
presses on t t r of; ey e e f
damage to thgﬁgtﬁe%s%%g& ?(Zéz;dﬁ?‘?(g é'?gﬁgh‘lf ﬁgééggc?mec ie-égsstnlb%‘t+ gﬁngﬂgaﬁ;ﬁefhe
cl anpi ng sur fretsin aestidkéressi and cdrSgumags the spefationrafdiee vaoguhsouroell ded
resin body (or bodies), or is deformable to create such recesses. Thus,

clanping force is transmitted . to the lead frane other than entirely through
the resin bo m Vig y, a first aspect of the invention is a
met hod of renoving a section of nasking tape adhered to a rear surface of a

lead framg, afnd egekeRnanfrRiond@eBls Pi \HrdGHeORed fanaNtuseHiif Afdndds taix | ead
frame opposite the rear face, the die being encased in a noulded resin

body, the netdpphretuspfarsiemgoving tbe epasking 2pesippothel repn derfacmdf fa dead on

Its rear surface, uiolng g ol ATRNIGHLN B hOhoh (AR & ALTAPHENLS the

In a first aspect, the invention proposes that while the masking tape is peeled
away, the lead frame is clamped by a clamping surface which presses on the
10  front surface of the lead frame. To reduce the risk of damage to the die and
lead frame (and the connections between them), the clamping surfaces either
includes recess(es) for receiving the moulded resin body (or bodies), or is
deformable to create such recesses. Thus, clamping force is transmitted to

the lead frame other than entirely through the resin bodies.

15  Specifically, a first aspect of the invention is a method of removing a section
of masking tape adhered to a rear surface of a lead frame, at least one die
being provided on a front surface of the lead frame opposite the rear face, the

die being encased in a moulded resin body,
the method comprising the steps of:
20 supporting the lead frame on its rear surface;

urging a clamping surface of a clamp plate towards the front surface of
the lead frame to clamp the lead frame, the clamping surface receiving the or

each resin body within at least one recess in the clamping surface; and
peeling the masking tape from the rear surface of the lead frame.

25



the lead frane to clanp the |lead franme, the clanping surface receiving the
or each resin body within at |east one recess in the clanpiqgﬁéyrfacg@ 2nd
peeling the masking tape fromthe rear surface of the lead fr NUARY 340
JANUARY 2006 3 Note that clanping the |lead frame nmakes it possible to peel
the masking tape away fromthe lead frane while the rear surface of the
lead franme is still facing downwardly. In other words, it is unnecessary
according to the invention to invert thegalead frane after the noul ding and
before the peeling step. This 5 significantly reduces the conplexity, and
hence the cost, of the process step. Furthernore, the cl anping nethod
ensures that clanping force is distributed wdely over the front surface of

the lead f , duci h h hat d ill b to th
ead frane aovoteehelepains ie Ircuiaeimakes k onsalie R Por e askes e A
second aspectagga Fergﬁn {HRVIERY i@ WPREIES rddt SURRBERf the R gja"r]?ﬂb i5 361 PR§Ad N9

itself is con In a two-stage automati c process. In irst stage an
edge of the dehwamgly.ape otkerswpedsatiteid dnraoesharyl aawbrdingnte the mventian toot i on
which is does not, stretch it .0, a substantially diagonal.notjon). .ln a
second stage 't thﬁéﬁ?ﬂgﬁq'ﬂﬁe&f@' %‘@eFQHPCﬁ%%I?“Ffbﬁ?lotrﬁetﬁge%%elfnrgaﬁ‘{@_pbf his
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in the second aspect ‘the invention proposes a method of renpving a Section

of masking tape adhered to the rear surface of a lead frame and extending
ina first diffwtherowreathe clempirg methed ensyes teé camping foeerlis distribeited he
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damage will be caused to the lead frame during the peeling process by a

concentration of force.

10 A second aspect of the invention proposes in general terms that the peeling
itself is conducted in a two-stage automatic process. In a first stage an edge
of the masking tape is separated from the lead frame by a first motion which is
does not stretch it (e.g. a substantially diagonal motion). In a second stage the
masking tape is peeled back from the lead frame by a second motion parallel

15  to the rear surface of the frame.

Specifically, in the second aspect the invention proposes a method of
removing a section of masking tape adhered to the rear surface of a lead
frame and extending in a first direction parallel to the rear surface of the lead

frame, the method comprising:

20 attaching a gripping device to an edge portion of the tape which is

furthermost in the first direction;

moving the gripping device relative to the lead frame by a
predetermined distance in a direction having a first component opposite to the
first direction and a second component away from the surface, whereby the

25 edge portion of the tape is moved away from the lead frame by a predefined

distance; and



furthernost in the first direction; noving the gripping device relative to
the lead frame by a predeterm ned distance in a direction hiﬁl a flbﬁ%
conponent opposite to the first direction and a second conp f om
the surface, whereby the 25 edge portion of the tape is noved away fromthe

| ead frame by a predefined distance; and 05 JANUARY 2006 4 noving the
gripping device relative to the lead frane oppositely to the first
direction, whereby the masking tape is grgdually peeled fromthe rear
surface of the lead frame. A third aspect of the invention relates in

general ternms to the disposal of the 5 masking tape after it is peeled from
the lead franme. Instead of sucking it away with a vacuum source, the third

aspect of the invention proposes that the  suyrface of the nmasking tape which
was previously adHOPYMG: (et &@n%eewcsrfe%twsﬁe thiilesd fame spppsit )éﬁ%ﬂamy be

covered with fﬁg{‘%l?rlegﬁ’ Tjr\?vh@FH@’ ﬁ%hh%r?g's .%S’ E%Vyaoﬁj‘ézgf'a%efelﬁ?r%%?qhé‘%b St

it. Thus, the secon ace ape e one which was
not adhered tsurfaw ofethd léacdframemul d then face away fromthe retrieval
surface. Subsequently, when the masking tape of the next |ead frane has been

peel ed away,,its, si IS cover d w.th adhesive is pressed i nst the
Decond our 1 ddhis Sehgct ot & ileRion diass in disteiihiersa the donasa A $emy a
stack of 35 rrﬁégkmg téé@%&e?ﬁﬂs laee@alﬁémqﬁe 1dd frihR. W&é@efgaaaﬁgqaefwwen be
di sposed of together. No vacuum source is requi red in part none
is required with | & veheu seuraad thedbird mspest af the tinvantios prpposes ebat dhe
ﬁg?ﬁlogl cally, surfgc'ergftth%x%asﬁl ngfwﬁlclg\"?vx}ars" 6rcelv%% F dr?éreh% th@‘igé‘é 'fr%?né s a

(and which will still generally be covered with adhesive) is adhered to a

retrieval surface pressed against it. Thus, the second surface of the masking

10 tape (i.e. the one which was not adhered to the lead frame) would then face

away from the retrieval surface.

Subsequently, when the masking tape of the next lead frame has been peeled
away, its side which is covered with adhesive is pressed against the second
surface of the first masking tape, and adhered to it. In this way a stack of
15  masking tapes can be built up. All the masking tapes can then be disposed of
together. No vacuum source is required, and in particular none is required

while the dies and lead frames are still being processed.

Specifically, a first expression of the third aspect of the invention is a method
of removing a section of masking tape from a lead frame, the masking tape
20 having a first surface adhered to a rear surface of the lead frame and
extending in a first direction parallel to the rear surface of the lead frame, the

method comprising:

gripping an edge portion of the masking tape which is furthermost in

the first direction,

25 peeling the masking tape from the lead frame by moving the edge
portion opposite to the first direction, whereby the first surface of the masking

tape is turned to face away from the lead frame; and



~of renmoving a section of nasking tape froma |ead frame, the masking tape 20
having a first surface adhered to a rear surface of the |ead nfne ang
extending in a first direction parallel to the rear surface A ARY 2406
frame, the nmnmethod conprising: gripping an edge portion of the nmasking tape
which is furthernost in the first direction, 25 peeling the masking tape
fromthe lead frane by noving the edge portion opposite to the first
direction, whereby the first surface of tge masking tape is turned to face
away fromthe |ead frame; and 05 JANUARY 2006 5 urging a retrieval surface
of aretrieval plate against the first surface of the masking tape, whereby
t he maski ng tape becones adhered to the retrieval surface. Taking into

account the possibiljty of stacking nmutiple tapes, an alterpativ 5
exprassi on of & e WHINGR SSHRva iTHse0h HUSHEVSIRE aCHaEhls Wel PureRs A
respective s i f i o] egt ke
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surface adhermettieval stifi@ece.ear surface of the respective |lead frame and
extending in a first direction parallel to the rear surface of the |ead

et e TeNdHa FORERkMAE nd b SbuL TR sSSP e "
first dirgct i&gre§§iéﬁ,6¥eﬁ4é WSird fb%p@e%mﬁgt @Qenﬁé@%t@emwoﬂt o'f%gaya\ﬂtirﬁgf by

noving the edge portion oppositely tot irst direction, where
first surfaceespedtive saniioks iof magking wpedraredespedtivegeantacesrajra plhealiteatl

frame; 15 (1h)q WoHhag Sdebibirels SRS a8 Mvic) bl A¥PbuRhal Sahaney &5 the
the rear surface of the respective lead frame and extending in a first direction

parallel to the rear surface of the lead frame, the method comprising:

10 (i) gripping an edge portion of the masking tape of the first lead frame,
the edge portion being furthermost in the first direction,

(ii) peeling the masking tape from the first lead frame by moving the
edge portion oppositely to the first direction, whereby the first surface of the

masking tape is turned to face away from the lead frame;

15 (iii) urging a retrieval surface of a retrieval plate towards the first
surface of the masking tape, whereby the masking tape of the first lead frame

becomes adhered to the retrieving surface; and

(iv) repeating steps (i) to (iii) successively for the other lead frames, in

each step (iii) the masking tape of the respective lead frame becoming

20 adhered to the masking tape of the previous lead frame, whereby the masking
tapes of the plurality of lead frames are successively stacked on the retrieval

surface.

Note that the three aspects of the invention are freely combinable. For
example, the peeling and disposal concepts which are the second and third
25 aspects of the invention are preferably carried out while the lead frame is
clamped according to the first aspect of the invention. Similarly, the disposal

which is the third aspect of the invention is carried out after a peeling step



surface of the masking tape, whereby the masking tape of the first |ead
‘frane becones adhered to the retrieving surface; and (iv) r tin ib gs
(i) to (iii) successively for the other lead franmes, in eacﬁggggﬂAgyi § t he
maski ng tape of the respective |ead frame becom ng 20 adhered to the masking
tape of the previous |ead franme, whereby the masking tapes of the plurality
of lead franes are successively stacked on the retrieval surface. Note that
the three aspects of the invention are frgely conbinable. For exanple, the
peel i ng and di sposal concepts which are the second and third 25 aspects of
the invention are preferably carried out while the lead frane is clanped
according to the first aspect of the invention. Simlarly, the disposal
which is the third aspect of the invention is carried out after a peeling
step 05 JANUARYC G%QF%eWH'&SrPHt@%PéP%?%I?W,aOSGfCﬁ%tto ﬂ'&%%%%[ﬁ P?/F?ecé@zgﬂ%li ng
to the second aspsst of the invention. Although the invention has been
descri bed above in terns of nethods, it can equally well be expressed in

term of apparatus for automatically carrying out 5 the various mnethods.
Bri ef Descri pAltrooughf thehiavéitipm bas Aeer resdiibedabof e tiléerinmy ehtriedinods, it carow be

described for the sake of exanple. only with reference to.the follow n
froures i n wQuRY Mg be expiPtiRd @l dnpiur i 5 Aukumsticaly GBS oor
illustrates ghafRiiBdsPhethd@sthe lead frame in an enbodi nent of the
invention; Fig. 2, which is conposed of Figs. 2(a), 2(b) and 2(c),
illustrates peeling of maski n% tape in the enbodi ment of Fig. 1;

Brief Description of the Figures

An embodiment of the invention will now be described for the sake of example

only with reference to the following figures in which:

Fig. 1, which is composed of Figs. 1(a) and 1(b), illustrates clamping of

10 the lead frame in an embodiment of the invention;

Fig. 2, which is composed of Figs. 2(a), 2(b) and 2(c), illustrates
peeling of masking tape in the embodiment of Fig. 1;

Fig. 3, which is composed of Figs 3(a), 3(b) and 3(c), illustrates the

process of retrieving tapes in the embodiment of Fig. 1; and

15 Fig. 4, which is composed of Figs. 4(a), 4(b), 4(c) and 4(d), illustrates
the whole embodiment.

Detailed Description of the Embodiment

Fig.1(a) shows a portion of the embodiment responsible for the clamping
action. Fig. 1(b) shows the same portion of the embodiment, as seen from the
20 direction which is to the right in Fig. 1(a). However, as explained in detail

below, the configuration of the portions is different in Figs. 1(a) and 1(b).

A frame 1 supports an assembly 3 consisting of guides 5 for rods 7, and a
pneumatic cylinder 9. The lower ends of the rods 7 and the pneumatic

cylinder 9 project through the frame 1. The rods 7 are connected to a backing



Fig. 3, which is conmposed of Figs 3(a), 3(b) and 3(c), illustrates the
process of retrieving tapes in the enmbodi ment of Fig. 1; and g%.FigP éo

whi ch is conposed of Figs. 4(a), 4(b), 4(c) and 4(d), iIIustP K&¥hol e
enbodi nent. Detail ed Description of the Enbodi nent Fig.1(a) shows a portion
of the enbodi nent responsible for the clanping action. Fig. 1(b) shows the
sane portion of the enbodinent, as seen fromthe 20 direction which is to
the right in Fig. 1(a). However, as explained in detail below the
configuration of the portions is different in Figs. 1(a) and 1(b). A franme 1
supports an assenbly 3 consisting of guides 5 for rods 7, and a pneumatic
cylinder 9. The | ower ends of the rods 7 and the pneumatic cyIinder 9
project through the frame 1. The rods 7 are connected to a backing O
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vertical noti I of the guides 5 Fi xed to the
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backi ng nmenb are a justa screws 13, which selectively fix
t he di stance between the backing nmenber 11 and a support 5 nenber 15. A
clanp pl ate IFixed tbithedbackindrenemder 51i1dareoédjuls'ebﬂm¢nké-ﬂrgadmntavs 185 whittus,

the cla | at an b ved vertlcall nd down ction of the
pneumat |m(::) (F:)yls'l %%tl“’eg‘/ %é tﬁ?p@jsmcﬁﬁe W&@Rl%& memb 9\% haf & ﬁﬁ‘fﬂpo%yes
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extents to adj ust the orien atlon of the support nenb
correct for d‘@a‘mmebe@iamp@lml‘g oanweemguediefsrt&aﬂlymm arhrédwwntbycabtiorThe

screws 13 pravide fQmaleRlindet 3B SE 199BRLARY RLEBRITS) WANS! irtfify hot @
moves the support member 15. The screws 13 can be turned to different
respective extents to adjust the orientation of the support member 15, e.g. to
10  correct for departures of the axis of the guides 5 from the vertical. The screws
13 provide for stable clamping (or constant pressure) over the whole lead

frame.

The lower surface (clamping surface) 19 of the clamp plate 17 is formed with
a recess 20. The clamp plate 17 is vertically above a section 21 of the frame 1
15 which supports the lead frame 23 within a recess 25 of the section 21. In Fig.
1(a) the clamp plate is vertically spaced from the lead frame 23, but in Fig.
1(b) due to the pressing action of the pneumatic cylinder 9, the clamp plate

has been urged towards the lead frame 23, and into the recess 25.

The lead frame 23 is of a conventional form. As indicated in Fig. 1(b), the lead
20 frame may contain multiple apertures, as is conventional. Although not shown
in the Figures, the lead frame 23 has already been electronically connected to
one or more dies provided on its front (upper in the Fig. 1) surface. For
example, the die may be a QFN (Quad Flatpack No-Leads) die and the lead
frame may be a QFN lead frame. Wires have been provided connecting points
25 of the lead frame to appropriate corresponding points on the die pad in the
conventional way. One or more resin bodies have then been formed by
moulding on the front surface of the lead frame 23 according to conventional

methods, encasing the die or dies. Note that the resin body (or bodies) will



‘The | ower surface (clanmping surface) 19 of the clanp plate 17 is forned with

a recess 20. The clanp plate 17 is vertically above a sectio of t
frame 1 15 which supports the lead frame 23 within a recess g‘éz"clﬁNWt}%%

section 21. In Fig. 1(a) the clanp plate is vertically spaced fromthe |ead
frame 23, but in Fig. 1(b) due to the pressing action of the pneumatic
cylinder 9, the clanp plate has been urged towards the |ead frame 23, and
into the recess 25. The lead frame 23 is @f a conventional form As
indicated in Fig. 1(b), the lead 20 frame may contain nultiple apertures,
as i1s conventional. Al though not shown in the Figures, the |lead frane 23 has
al ready been electronically connected to one or nore dies provided on its

front (upper in the Fig. 1) surface. For, e le, the die be a QFN
(Quad Fl at pac@ormA]Wééﬂﬁlr dy havg herp _@%@&neémeurm A iaRe BNNPLEROWR e,
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appropriate correspondi ng points on the die pa conventi onal way.
One or nore riasdHig. bpdi es have then been formed by noulding on the front
surface of the lead frame 23 according to conventional nethods, encasing

t he di dies. Not t.th in bod bqdi il | 05 JANUARY 2006 8
e i £y ot Ehé bR A B b e R IER 1, e Bk Sk S R e R
Fig. 1) ig prt?ddi@@)d%r;?ﬂwér hte%drﬁ%e%éﬁféetm rédts! BAGf thafthd 1d18é o n?al&se

| ower one in Fig. . e recess 20 in the clanping plate 17 Is selected
such that thehedsad fiaons 28 ds applidsbailysdr atleasiembedyd t6 cae@s oBthenead fiamee

recess 20, so that the . force ied to the lead. frane 23 is applied only,

or at |east r‘?ﬁf"ﬁﬁﬁretn(?tg%%rsedgff{hﬁereﬁggﬁo‘g’r(gﬁg)og{ﬁﬁ;'ch are not covered by the
resin body (or bodies). Preferably, the location and shape of the recess 20
are sel ected paiférndly, the location and shape of the recess 20 are selected taking into

account the location of the resin body (or bodies) on the front surface of the
10 lead frame 23. The configuration of the clamping surface 19 of the clamp plate
17 may be “product related”, that is selected to correspond to the specific lead
frame 23 and its load. Note that in the case that there are multiple resin

bodies on the lead frame, multiple recesses 19 may be provided.

The material of the clamp plate 17 should be soft (resilient). This means that

15 the pre-load screws control the maximum downward force which the clamp
plate 17 can apply to the lead frame 23, since this maximum force is
determined by the lowest position of the support member 15 and the
resilience of the clamp plate 17. Indeed, in a variant of the embodiment within
the scope of the invention, the clamping surface 19 does not contain recesses

20 20 until it is forced against the front surface of the lead frame 23, and the
recesses are formed simply by deformation of the resilient clamping surface
19.

Once the clamp plate 17 is forced into the lower position, such that the lead
frame is clamped firmly, the removal of the tape 31 can begin. This is

25 explained in detail with respect to Figs. 2 and 3.

Fig. 2 shows, in Figs. 2(a), 2(b) and 2(c), the sequence of steps by which the

tape 31 is peeled from the lead frame. In Fig. 2 the lead frame 23 is not



account the location of the resin body (or bodies) on the front surface of

‘the 10 lead frame 23. The configuration of the clanping surf %
clanp plate 17 may be "product related", that is selected t@gg%#gég 8h€beto

the specific lead franme 23 and its |load. Note that in the case that there
are multiple resin bodies on the lead frame, nultiple recesses 19 may be
provided. The material of the clanp plate 17 should be soft (resilient).
This means that 15 the pre-load screws cgntrol the nmaxi num downward force
which the clanp plate 17 can apply to the lead franme 23, since this nmaxi num
force is determned by the | owest position of the support nenber 15 and the
resilience of the clanmp plate 17. Indeed, in a variant of the enbodi ment

within the scope of the invention, the cl anpi ng surface 19 does not contain
recesses 20 ZDoytibutiit lies genesaly aharsdhe meskingiere W' ade Masking tapl

frame 23, and, gy frﬁﬁeﬁé?ﬁirgfzﬁ%i%%%eﬁ%mhyﬁg%' g@f %Wlbﬁ’rﬁ Rgatdﬁfﬁ?tg% he

resilient clanping surf ["anp force

| ower posi ti dengthuThetwidth dinectiopasf thé tapeeisiistocthemzee 1n Fig. 2. Theehicknes«al of
the tape 31 can begin. This is 25 erP' ained in detail with respect to Figs.
2 and 3. Fig. '@%‘HB\%"W RS i§UP-90WN IN bighy- and 2(c), the sequence of steps

by which the tape 31 is peeled fromthe lead frane. In Fig. 2 the | ead

frame 23 ks h]nﬂ:gﬁ@ 0 S0 icd Y8 Wich | r e

maski ng tape 1. B%’% r?% Qgr@p gxterll%ls ign aICHT] ||r$:2lfl ?e%ﬁ%n ?%ﬁ?%d;
:lhght in Fi g_atcha%JﬁpenemblocHa mFﬁErerg3@El_ér:‘heﬁemsbeﬁgumglld'a’tﬂe\mecttdafllglltur?ew:d on of
e tape is ipto the e i.n e thickness direc e.tape is
up- down in FiCB) w0 n5| Qe s hg Whish &€ ’Hoﬁrﬂﬁeap‘?'ha WofébgsT |Q,IPPH"?\Q:I udes

a stiff lip 3fb\id M8Ofurther includes a vertical drive means 35 which is a pneumatic

cylinder mounted on support 37, and which bears on the member 30 to drive it

10 up or down. In doing this the stiff lip 34 is moved towards or away from an

upper surface 36 of the gripping device 33 which is in fixed relation to the

support 37.

The support 37 can be moved reciprocally in a diagonal direction by a drive
means 39 which is a pneumatic cylinder. The drive means 39 is mounted on a
15  post 60 can be moved horizontally be a further drive means (not shown in Fig.
2), which may also be a pneumatic cylinder. The arrangement includes
trunking 40 for routing wires. Thus, the gripping device 33 is potentially
subject to two independent external motions actuated by the drive means 39
and the drive means driving the post 60, plus the one internal motion actuated

20 by the drive means 35.

Firstly, as shown in Fig. 2(a) the drive means 39 and 35 are used to hook the
lip 34 over an edge of the masking tape 31. This edge is the portion of the
masking tape 31 which is furthest to the right. Note that this edge portion of
the masking tape may previously have been detached from the lead frame by
25 a method which is beyond the scope of this document. Alternatively, the lead
frame may be formed with a recessed area in a location along its right-most
edge (i.e. the edge of the lead frame which is directed into the page in Fig.

2(a)) corresponding to the location where the lip 34 contacts the tape 31, so



at the upper end of a menmber 30. The nmember 30 is slidable vertically up and

down on |inear guides 38 which are nounted on a support 37.
device 33 further includes a vertical drive nmeans 35 which is ?@Wé@%&@ﬁ%

cylinder mounted on support 37, and which bears on the nenber 30 to drive it
10 up or down. In doing this the stiff lip 34 is noved towards or away from
an upper surface 36 of the gripping device 33 which is in fixed relation to
the support 37. The support 37 can be noygd reciprocally in a di agonal
direction by a drive neans 39 which is a pneumatic cylinder. The drive
means 39 is nounted on a 15 post 60 can be noved horizontally be a further
drive means (not shown in Fig. 2), which may also be a pneumatic cylinder.
The arrangement includes trunking 40 for routjng wires. Thus, the gripping

device 33 is that dsiran of tthM%@oﬁ'entW@ Fﬁp@p%hmn%\s&r@qﬁt@”ynaﬂh% d 10

actuated by t s 39 and the drive nmeans driving the post 60,

pl us the one gﬁ%t'gré?]\ér%rﬁg??on actuated 20 by the drive neans 35. Firstly, as
shown in Fig. 2(a) the drive neans 39 and 35 are used to hook the 1lip 34
over an edge Demhes iadikated inapey. 2Ab) Tﬂmgnpd@g devic@ 8P & taveredfudihg the

maski ng tape 31 which furthest to e t te t at hi s ortion
of ![hg magkl leﬂf@r}?:asf’*ps'é‘\?%@s ine ﬁ‘i\gﬁe I@E’ﬁ' Bfe{\lo I %$%§WQ?? alme
by 25 a thom vvr@asit' a'n% thexe goh@a sRREtH griding ee%m haf‘bé@ﬁ%@ﬁ’abH@ij’

the | ead frarre orrre arecesse area in a location ong its
ri ght - nost e(ed@ of tee etaﬁlngtaplee(ﬂ d&@lefthah&e/\mw swfamercdcﬂwedlp o the

page in Fig. corres nd| toth i,on_wher 34 contacts

Phe’tape 31, (@Bcoble iRbaRsIRa0s B0 ShailE, b I8huBl croectisch ryE! fBr2ieBh Tor ¢ he

tape 31 was “@Wfd@ﬁéh@éﬂdf@%ﬁﬁ@s&@n of the edge portion of the masking tape 31
without tearing it.

10  Subsequently, the drive means 39 is actuated to move the gripping device 33
diagonally, thus drawing the end of the masking tape 31 in the same diagonal
direction. The result, as shown in Fig. 2(c), is that the edge portion of the tape
31 has been pulled away from the lead frame. The shearing angle is equal to
the angle between the axis of the drive means 39 and the horizontal direction

15 in Fig. 2 (i.e. the direction parallel to the rear surface of the lead frame 23).
This angle is preferably substantially 45 degrees. At the end of this motion the
angle a (shown in Fig. 2(c)) between the gripped edge portion of the masking
tape 31 and the lead frame 23 (as measured around the point of contact 33
between the lead frame 23 and the masking tape 31 which is the furthest to

20 the right), is about 130 degrees.

The post 60 is now moved to the left by its drive means, so as to peel the
masking tape 31 from the lead frame 23. When the post 60 has been moved
horizontally to the left by a distance slightly less than twice the full extent of
the tape in the first direction, almost the entire tape will have been peeled
25 away from the lead frame 23, leaving only a residual portion 58 of the tape
(shown in Fig. 4), which was formerly at the left end of the tape and is now at
the right extreme of the tape, is in contact with the lead frame 23. The surface

of the tape which is covered with adhesive (i.e. the surface which was



the lead frame 23. Then, as indicated in Fig. 2(b) the gripping device 33 is
| onered using the drive nmeans 35, pinching the edge portion Qf | Ng
tape 31 between 5 the lip 34 and the support 36. Thus, the g#ﬁd@%@%Rggébée
33 has been attached to the edge of the masking tape 31. Note that the

| ower surface of the lip 34 (and the upper surface 36) should be flat, to a
specified level, in order to provide tight and full conpression of the edge
portion of the masking tape 31 wthout tearing it. 10 Subsequently, the
drive neans 39 is actuated to nove the gripping device 33 diagonally, thus
drawi ng the end of the masking tape 31 in the sane diagonal direction. The
result, as shown in Fig. 2(c), is that the edge portion of the tape 31 has

been pulled away fromthe | ead frame. The shearing angle_is equal to, the
angl e bet weerfofREMN¥xifaciog HR&aEY vEOWFESs the TFRINB023) offt AW f35H1G on 15

in Fig. 2 (i. I r i t r f-ac frame
23) . gThi s( an%?%ﬁwgr%&'eﬁgér gﬁr{b y%gésée:!?t %'g\?/ls};ﬁﬂéﬁg‘%a%?&e@% %?é)éf I}?tghg)nr’d of this
mﬁti on Lhe athglleftgncﬁstkeﬂged rlerlnEingls ?121( gbippé;éby\em gtippingr depesl SSdgﬁd othe on ?f
the masking tape 31 and the ad fra as neasure round t oint o
Cont act 33" HUPREEROIROLY Bk YA B S IEh SRR M AEgeCIevRPE AN { he

purthest 150 b%ﬁi'ﬁﬁyarﬁélgmﬁas hBwARGiasdd % da0itaRflally €D BBgfedd) |s now moved

tothe le ve means, so as to pe g tape 31 fromthe
| ead frame 23. Wen the post 60 has been noved horizontally to the left by
a di stance sl|Tgiming/td Bigs 3t tennexti step iméhef disposadtafribe omaskimg tapepis torprede

first direction, alpost . the entir ape will have been peeled 25 a from
the lead f r_an%géiﬁ‘%‘it 'F‘@)dﬁrﬁd abﬂ(}—@e égrﬁéY'B% c%;&ﬁir@ﬁeégp&?arﬁ{;(éfgf:%ere\(\r’?% wn in
Fig. 4), whicdymae {orAeshowatn Fite 3(&f Whdhlisaf vieheobRripg @?ﬂcélg/ dswhwérd, t he
right extrene of the tape, is in contact wwth the |ead frane 23. The surface
the retrieval plate 43 is clamped at each end by a clamp 42. The retrieval
10  plate 43 is initially located vertically below and spaced from the position which
the masking tape adopts when it is peeled from the lead frame. Drive means
45 (not shown in Fig. 3, but shown in Fig. 4) are provided to drive the retrieval
plate 43 upward and downward. Further drive means 53 are provided
mounted on the drive means 45 to drive the retrieval plate 43 in a horizontal

15 direction.

When the retrieval plate 43 is driven upward for the first time its retrieval
surface 44 is pressed against the surface of the masking tape 31 which is
covered with adhesive. A compression force between the retrieval surface 44
and the mask helps to iron the mask onto the plate surface. The drive means
20 53 then drives the retrieval plate 43 to the left (as shown in Fig. 3), so as to

finally separate the masking tape 31 from the lead frame 23.

The gripping device 33 then releases the masking tape. The retrieval plate 43
is then lowered by the drive means 45, with the adhesive sticking the masking
tape 31 to the retrieval surface 44. As the drive means 45 lowers the retrieval

25 plate, the drive means 53 moves the retrieval plate 43 back towards the right.

The portions of the embodiment shown in Figs. 1 and 2 may now be used
exactly as described above to clamp a further lead frame and to peel the

masking tape from it, resulting in a new masking tape being suspended



of the tape which is covered with adhesive (i.e. the surface which was 05
JANUARY 2006 11 fornmerly facing upwardly towards the |ead frqu 2%? iﬁpﬁgw
facing downwardly. The masking tape is now suspended by the d&@'ﬁ&?

(now the left-nost edge) which is still gripped by the gripping device 33,
and at the other end by its residual portion 58 which remains attached to
the lead frame 5 33. The angle a has now increased to substantially 180
degrees. Turning to Fig. 3, the next stepisn the disposal of the nasking
tape is to press against it a retrieval plate 43, having a central raised
upwardl y-facing retrieval surface 44. As shown in Fig. 3(a), which is a
view | ooking vertically dowward, the retrieval plate 43 is clanped at each

end by a cla 42. The retrieval 1 | at is .nitiall cated verticall

bel 0w and" s palRHCHbOAPEY PR MRIEHS. (e FEURIMESTSNS R Iasmare it i &

peel ed from tﬂé?rié\%@fjpéét%aggaig?dn‘{iﬁ thEdper %’érf%@@tofsﬁ%"%és’kir!:g Qa%éwrgéﬁ ishown
ed t rd an

in Fig. 4) are provi rive the trieval plate 43 u
downwar d. Furslheadyddiredynadhere83odhe retrievaldeddfaaeoddhtod dthe netripealdplatec4 Bémns 45

to drive the retrieval, te 43 in hor |,zont al 5 direction. \Wen_the
etri eval -t aesaad pgait fisowgnalgBes o Miched raaskindiane d nPdpmeesuTiace.
surface 44 i soheSsal AaskiAG tapERaPrikd 88KesNe AR BBSHEdHINéABRaSHedVd e | S
covered with adhesive. A conpression force between the retrieval surface 44
and the mask Uygperssurtader ohthenpremcis oraskinchtaps. £2rce mdraceamtessidni fpecareans
20 53 then drjives . ,the retrieval ate 43 to the left, ( shown ip Fi,g. 3),
s0 a5 tortiaipy f e &K ABgiie Rubleh e Ordtd efhe adve The
gripping deviggags shel LSt@aABEIRE tharsktrtdal anste Thetheetdfi, e¥alerigatife 43
is then lowered by the drive neans 45, with the adhesive SthkIf]I% t'he

maski ng connection between the new masking tape and the lead frame. The drive

10 means 45 then lowers the retrieval plate 43, completing the cycle.

By repeating the process many times a stack 51 of tapes is gradually built up

on the retrieval plate 43.

The retrieval plate 43 is supported over the drive means 45 by an assembly
47 including sliders 55 which allow the retrieval plate 43 to move to left and
15  right actuated by the drive means 53, and further including springs 49
supported on a base 48, which provide a cushioning effect during the
compression of masking tapes against the stack 51. Fig. 3(b) is a view of this
assembly, and is in a direction parallel to the views in Fig. 2. Fig. 3(c) is a
view of the same assembly from the direction which is to the left of Fig. 3(b).

20  Fig. 4 shows the overall operation of the embodiment. Fig. 4(a) is the first step
in the cycle, in which the clamp plate 17 is forced against the lead frame 23
(as shown in Fig. 1), the gripping device 33 is attached to the edge of the
masking tape (as shown in Fig. 2(a)) and the edge of the masking tape is

pulled diagonally (as shown in Fig. 2(b)).

25  Fig. 4(b) shows how the motion of the post 60 peels the masking tape 31 from
the lead frame 23 leaving only an edge portion 58 of the tape in contact with
the lead frame 23. The retrieval plate 43 has been forced upwards by the

drive means 45, and against the surface of the masking tape which now faces



tape 31 to the retrieval surface 44. As the drive neans 45 | owers the
‘retrieval 25 plate, the drive neans 53 noves the retrieval pl,at

towards the right. The portions of the enmbodi nent shown in Fpgg%NéﬁRpgﬁ§snay
now be used exactly as described above to clanp a further lead frame and to
peel the masking tape fromit, resulting in a new masking tape being
suspended 05 JANUARY 2006 12 vertically above the retrieval plate 43. The
drive neans 45 then raises the retrieval plate again, until the upper
surface of the masking tape which is already directly adhered to the
retrieval surface 44 of the retrieval plate 43 is pressed against the | ower
surface of the new nmasking tape. The | ower surface 5 of the new nmasking tape

carries adhesive, and so becones attached to the _upper surface of the
previ ous naskieMNVafs amhwhichoisovergst Wik aghesiyeckig. A& Ehoms howihe HEvemsk
onto the retrj f g [ nV. i nove
the retrieval H"%\r"g% é’?%,t'i (5) L%%@ téi??@ﬁ%v@é%gaﬁ ES ﬁaetg 4&"%&3%? ?@ZO gg? mgﬁggﬁ%érﬁew
maski ng tape @fnthet haskiagdape @sefrormhibedead gramd 26e mshet inalnstaplaivike Tytiee
retrieval plate 43, conpleting the cgcleg B{ repeat i ng the(frocess man
times a stackhgidiye magrns s gnedsdne yeriavet Algie on 2 thetdrvey meapsase 43.
The retri%va“ﬂP qpkﬁgggﬂﬁﬁppported over the drive neans 45 by an assenbly
47 including sliders Ich allow the retrieval plate 43 to nove to |eft
and 15 right actuated by the drive means 53, and further including springs
49 support edAitmoughdse idgentidn dlaspbeen diesaribed halomiengn ekfation thura singide

[h1 aasentlyTORRNTE. TS A PLRDs orF BarIPEOTD thsCopepb e MePplormae £ o
3(c) is a vigwpd ckheicarRriigaaseady fromthe direction which is to the |eft
of Fig. 3(b).



20 Fig. 4 shows the overall operation of the enbodinent. Fig. 4(a) is the

first step in the cycle, in which the clanp plate 17 is for again he
| ead frame 23 (as shown in Fig. 1), the gripping device 33 ;bg%ﬁl@égﬁého%o

the edge of the nmasking tape (as shown in Fig. 2(a)) and the edge of the
masking tape is pulled diagonally (as shown in Fig. 2(b)). 25 Fig. 4(b)
shows how the notion of the post 60 peels the masking tape 31 from the |ead
frame 23 leaving only an edge portion 58 of the tape in contact with the

| ead frame 23. The retrieval plate 43 has pfen forced upwards by the drive
means 45, and agai nst the surface of the nmasking tape which now faces 05
JANUARY 2006 13 downwards and which is covered with adhesive. Fig. 4(c)
shows how the drive neans 53 is used to nove the retrieval plate 43 to the

left to peel th ;i -part  of the masking tape 58 fromthe |lead frane 23.
In the final st%vé@ i e cycle, the drive nmeans 45 lowers the retrieval

plate 43, and the drive neans 53 5 draws it to the right. Al though the

i nvention has been descrjbed above.in relation to a single,  enbodi nent, many
variations are gossi I@eiﬂoph?fﬁret”i‘%v'%%ﬁpﬁfcgf’"tqgé“?m%gq%agger% 1018 BRAc| ear
to a skilled reader. 05 JANUARY 2006 14 W claim 1. A nethod of renoving a
section of maskiSHHae@ Pt adane fiame Atdead anesdiprhping providedan & frapkesurtace] east

one die being provided on a front surface 5 of the |lead frane opposite the
rear face, the of dhédead feamaseppdsiteathenwerdrdéate; dbendipoblging encased in a

moulded resin body,
the method comprising the steps of:
supporting the lead frame on its rear surface;
urging a clamping surface of a clamp plate towards the front surface
10  of the lead frame to clamp the lead frame, the clamping surface receiving
the or each resin body within at least one recess in the clamping surface;
and

peeling the masking tape from the rear surface of the lead frame.

15 2. A method according to claim 1, in which the clamping surface is
resilient, the at least one recess being at least partly formed by deformation
of the clamping surface as it is urged towards the front face of the lead

frame.

20 3. A method according to claim 1 or claim 2, in which the at least one
recess is pre-formed in the clamping surface, the recess being shaped and

located in correspondence to the shape and location of the resin body.



the nethod conprising the steps of: supporting the lead franme on its rear
surface; urging a clanping surface of a clanp plate towards the fraont
surface 10 of the lead frane to clanp the |lead frane, the cl rﬂﬁﬂ“ﬁggﬁppgce
receiving the or each resin body within at | east one recess in the clanping
surface; and peeling the masking tape fromthe rear surface of the |ead
frame. 15 2. A nethod according to claiml1, in which the clanping surface is
resilient, the at | east one recess being at |east partly formed by
deformation of the clanping surface as itq4s urged towards the front face
of the lead frame. 20 3. A nmethod according to claim1 or claim2, in which
the at | east one recess is pre-forned in the clanping surface, the recess
bei ng shaped and |ocated in correspondence to the shape and |ocation of the

resin body. 05 JANUARYEBHR é&of’dm@té@h?%e@%’é dréediy 8RMSONA viicH e
preceding clains, in which the clamping surface is urged against the |ead

frame with a predghensl et & Giodadand 1S Mok ASERY SliR0al reBlerfffecd! the

precedi ng cl ai ns, e ace &C6s JoWwar dly
while the naskl éktape is peeled fromit. 6. An apparatus for renoving a
section of maski 5 tape adhered to a 10 rear surface of a lead frane, at

| east one die being provided on a front surface of the |lead frane opposite
the rear surface, the die being encased in a noulded resin body, the

appar at us corrprl si ng:
5. A method according to any one of the preceding claims, in which the

rear face of the lead frame faces downwardly while the masking tape is

peeled from it.

6. An apparatus for removing a section of masking tape adhered to a
10 rear surface of a lead frame, at least one die being provided on a front
surface of the lead frame opposite the rear surface, the die being encased
in a moulded resin body, the apparatus comprising:
a support surface for supporting the rear surface of the lead frame;
a clamp plate having a clamping surface;
15 urging means for urging the clamping surface of the clamp plate
towards the front surface of the lead frame to clamp the lead frame; and
peeling means for peeling the masking tape from the rear surface of
the lead frame;
the clamping surface being adapted to receive the or each resin

20 body within at least one recess in the clamping surface.

7. An apparatus according to claim 6, in which the clamping surface is

resilient, whereby the at least one recess is at least partly formed by



a support surface for supporting the rear surface of the lead frane; a
clanp plate having a clanping surface; 15 urgi ng neans for urgi

cl anpi ng surface of the clanp plate towards the front surfagnggU%Egng%d
frame to clanp the lead franme; and peeling nmeans for peeling the masking
tape fromthe rear surface of the |lead frane; the clanping surface being
adapted to receive the or each resin 20 body within at | east one recess in
the clanping surface. 7. An apparatus according to claim®6, in which the
clanmping surface is resilient, whereby the,at | east one recess is at |east
partly formed by 05 JANUARY 2006 16 defornﬁ ion of the clanping surface as
it is urged towards the front surface of the |l ead frame. 8. An apparatus
according to claim6 or claim7, in which the clanping 5 surface is

any onb of ol ai metdTFeR e AR AnRE RuEEE S 1 S ur e e e R e

for regulating t ur qi force to a predeterm ned value. 10 10. A net hod
of renmoving a s@gs'?%l;?%g;}%ﬂg'ki ng tape froma lead frame, the masking tape

having a first surface adhered to a rear surface of the |ead frane and
extending in a first direction parallel to the rear surface of the |ead
frame, the nethod conprising: 15 gripping an edge portion of the masking
t ape which is fu@t heAmoapparatustdgoeofdingto dlaimdd bonlaim 7, in which the clamping

5 surface is re-shaped to include the at least one recess.

9. A apparatus according to any one of claims 6 to 8, in which the
urging means includes control means for regulating the urging force to a
predetermined value.

10
10. A method of removing a section of masking tape from a lead frame,
the masking tape having a first surface adhered to a rear surface of the
lead frame and extending in a first direction parallel to the rear surface of
the lead frame, the method comprising:

15 gripping an edge portion of the masking tape which is furthermost in
the first direction,

peeling the masking tape from the lead frame by moving the edge

portion opposite to the first direction, whereby the first surface of the
masking tape is turned to face away from the lead frame; and

20 urging a retrieval surface of a retrieval plate against the first surface
of the masking tape, whereby the masking tape becomes adhered to the

retrieval surface.



peeling the masking tape fromthe | ead franme by noving the edge portion
opposite to the first direction, whereby the first surface of

hRg
tape is turned to face away fromthe | ead frane; and 20 urgi nogt‘g{&uétr&?ﬁ@bgl

surface of a retrieval plate against the first surface of the masking tape,
wher eby the maski ng tape becones adhered to the retrieval surface. 05
JANUARY 2006 17 11. A nethod according to claim 10, further conprising
clanping the |ead by urging a clanping surface of a clanp plate towards the
front surface of the lead frame, the cla 9ng surface receiving a resin
body fornmed on a front surface of the lead frame within a recess in the
clanping 5 surface. 12. A nethod according to claim10 or claim1l, in

whi ch said peeling is performed by: noving the edge portion of the tape

rel ative to the {eadf haiBodacRor : %f‘tﬂ%i\fﬁ@l ’?@lghé’fi é&ﬁgﬁﬁghgclg gﬁ%ﬂ* on

having a first conponent opposite irst directi

conponent away fr the surface; i he ed ti,0 e e
relative to the '?%gg)yf ruéqu[gé %p@%ﬁﬁ& gmt%&?ﬁi ?iﬁ%’ﬁsdﬁgéectt?\&ﬁgsv\}%r géspt he
maski ng tape is gradual Ioeel d frogmthe rear surface aof the |l ead frane.
15 13. A net hod SHf'are vf“ﬁg S @E‘ﬁydgé MPEs SUFacR EREFIYNY o deFiNoRedy
respective rear faces of a plurality of |lead frames, each section of masking
tape having a fiferved gnfaltentsitacedfitbederd frame withingceecsss iméhe elapwing ve

| ead frame and extending in a first direction parallel to the rear surface
of 5 surface.

12. A method according to claim 10 or claim 11, in which said peeling is
performed by:
moving the edge portion of the tape relative to the lead frame by a
10 predetermined distance in a direction having a first component opposite to
the first direction and a second component away from the surface; and
moving the edge portion of the tape relative to the lead frame
oppositely to the first direction, whereby the masking tape is gradually
peeled from the rear surface of the lead frame.
15
13. A method of removing respective sections of masking tape from
respective rear faces of a plurality of lead frames, each section of masking
tape having a first surface adhered to the rear surface of the respective
lead frame and extending in a first direction parallel to the rear surface of
20 the lead frame, the method comprising:
(i) gripping an edge portion of the masking tape of the first lead

frame, the edge portion being furthermost in the first direction,



20 the lead frame, the nethod conprising: (i) gripping an edge portion of
the masking tape of the first lead franme, the edge portion

furthernost in the first direction, 05 JANUARY 2006 18 (ii) g@@P%H6R¥ﬁ8°6
maski ng tape fromthe first lead frame by noving the edge portion
oppositely to the first direction, whereby the first surface of the nasking
tape is turned to face away fromthe lead franme; (iii) urging a retrieval
surface of a retrieval plate towards the first 5 surface of the masking

t ape, whereby the masking tape of the firs§ | ead frane becones adhered to
the retrieving surface; and (iv) repeating %teps (1) to (iii1) successively
for the other lead frames, 1in each step (iii) the masking tape of the
respective |l ead frame becom ng adhered to the masking tape of the previous

| ead frame, whereby {; h{% rgol% nak i aasli s are
successi vely stackedhgﬁe%?ﬂgﬁéé ri (!,‘(E/ gﬁﬁﬁoﬁgﬁeﬁﬁ I%’ld g}égﬁgr%*us Hrfjc_{ﬁ{é'e
renmoving a sectign of masking.t rom.a,.lead fra h skin e
naving 5 i et Sobe poctarepeePbt he B tuisERa bRy A Ersl BLars ah B e
extending in a first direction parallel to the rear surface of the |ead
frame, the appamAsknGiaRs: s d4rAgd ta fage awanforetiedead fiamgii ppi ng an edge
portion of the masking tape which is furthernost in the first direction,
peel i ng means for noliiingrging agrétppvalgsurtadecef aprsddeval platet towdrds she first
di rection, whereby the nasking tape is peeled fromthe lead frane and its
first surfacé i sutfaceed the rhaskingvaye,f whereblyetheemaskingnapeaofr thier firsy fdadpl at e
having a retrieval surface; and
frame becomes adhered to the retrieving surface; and
(iv) repeating steps (i) to (iii) successively for the other lead frames,
in each step (iii) the masking tape of the respective lead frame becoming
adhered to the masking tape of the previous lead frame, whereby the
10 masking tapes of the plurality of lead frames are successively stacked on

the retrieval surface.

14. An apparatus for removing a section of masking tape from a lead
frame, the masking tape having a first surface adhered to a rear surface of
15 the lead frame and extending in a first direction parallel to the rear surface
of the lead frame, the apparatus comprising:
a gripping device for gripping an edge portion of the masking tape
which is furthermost in the first direction,
peeling means for moving the gripping device opposite to the first
20 direction, whereby the masking tape is peeled from the lead frame and its
first surface is turned to face away from the lead frame;

a retrieval plate having a retrieval surface; and



05 JANUARY 2006 19 plate drive nmeans for urging the retrieval surface of the
retrieval plate towards the first surface of the nmasking tap

apparatus according to claim 14, in which the plate drive neaﬁ%ﬁggAﬁQ2006
reci procates the retrieval plate perpendicularly to the rear surface of the
| ead frame. 16. An apparatus according to claim14 or claim215, further
including drive neans to nove the retrieval plate reciprocally in, and
opposite to, the 10 first direction. 17. An apparatus according to any one
of claims 14 to 16, in which spring neans1$re provi ded between the
retrieval plate and the plate drive neans'Tor resiliently attaching the
retrieval plate to the plate drive neans. 15 18. An apparatus according to
any one of clainms 14 to 17, further conprising clanping nmeans for clanping

the | ead franme, the %%TQ] LSiHRg; p SUFT

supporting the rear Eltj"r aé&go?{ét%ﬁgsfpgggart}lpa{r@?re@ﬁ% %ﬁgérﬁ)e gf éﬁ%?ﬁf{%&% a

cl anpi ng surface; .and urgi nmeans, for _urging,the clanping surface of the

clanp plate toRat O\yﬂr@%ftﬁgﬁ?&ayﬁ@gggfﬂ}egm kﬁ”@iap?-r ane to clanp the |ead
frame; 05 JANUARY 2006 20 the clanping surface being adapted to receive at
| east one resin body fornmed on a front surface of the |lead frame within at

| east one recess in the clanping surface.
15.  An apparatus according to claim 14, in which the plate drive means

5 reciprocates the retrieval plate perpendicularly to the rear surface of the

lead frame.

16. An apparatus according to claim 14 or claim 15, further including
drive means to move the retrieval plate reciprocally in, and opposite to, the

10 first direction.

17. An apparatus according to any one of claims 14 to 16, in which
spring means are provided between the retrieval plate and the plate drive

means for resiliently attaching the retrieval plate to the plate drive means.

15
18. An apparatus according to any one of claims 14 to 17, further
comprising clamping means for clamping the lead frame, the clamping
means comprising:
a support surface for supporting the rear surface of the lead frame;
20 a clamp plate having a clamping surface; and

urging means for urging the clamping surface of the clamp plate

towards the front surface of the lead frame to clamp the lead frame;



5 19. An apparatus according to any one of clains 14 to 18, in which the
peeling neans includes: first drive nmeans for noving the gri %giﬂgu ﬁ%ﬁ&
on

relative to the lead frame by a predeterm ned distance in a difec
having a first conponent opposite to the first direction and a second
conponent away fromthe 10 surface; and second drive neans for noving
gripping device relative to the |lead frane oppositely to the first

di rection, whereby the nasking tape is gradually peeled fromthe rear
surface of the lead frane. 20

the clamping surface being adapted to receive at least one resin
body formed on a front surface of the lead frame within at least one recess

in the clamping surface.

5 19. An apparatus according to any one of claims 14 to 18, in which the

peeling means includes:
first drive means for moving the gripping device relative to the lead
frame by a predetermined distance in a direction having a first component
opposite to the first direction and a second component away from the

10  surface; and

second drive means for moving the gripping device relative to the
lead frame oppositely to the first direction, whereby the masking tape is

gradually peeled from the rear surface of the lead frame.

t he





