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LEAD FRAVE TAPI NG APPARATUS AND TAPI NG METHOD  Background of the A28 5¢i on
The present invention relates to a | ead frane taping apparatus, and™for e
particularly, to a lead frane taping apparatus which enables to
concurrently attach tapes on a plurality of |ead frames using a plurality
of punches. Al so, the present inventilon relates to a |l ead frane

tapi ng apparatus having a taping detecting sensor for detecting whether
the tape is attached to_the Iead frarre and to.a ta method thereof

A lead frane whi CWM %PEQWH%Mr ABgBT B or

electrically connecting a sem conductor chip nounted thereon to an

exter el ShaByGhollld BROTARANG o1 P G er mnutactuning and
-and frail. LeaQ‘he present ihvention relates to a lead frame taping
apparatus, and more particularly, to a lead frame taping
apparatus which énables to concurrently attach tapes on a
plurality of lead frames using a plurality of punches.

Also, the present invention relates to a lead frame
taping apparatus having a taping detecting. sensor for
detecting whether the tape is attached to the lead frame, and
to a taping method thereof.

A lead frame which is a component of a semiconductor
package is for elect:_;lcally ‘connecting a semiconductor chip
mounted thereon to an external circuit while supporting the
chip. Careful manufécturing and handling of the lead frame is
reqﬁired since the lead frame is very small and frail. Lead
frames of various shépés and sizes. are required as the
semiconductor industry grows and the need for various
semiconductor packages increases. .Accordingly, an apparatus
for manufacturing various kinds of lead frames efficiently and
rapidly has been introduced. A lead frame is made of a thin
metal plate, and as shown in FIG. 1, comprises a.pad'll for
supporting a semiconductor chip 10, inner leaas 12 connected
to a circuit of the chip 10 by heans of wires 13, and outer
leads 14 connected to the inner leads 12 and an external

circuit.
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frames of various shapes and sizes are required as the sem conductor

I ndustry grows and the need for various sem conductor packages increases.
Accordi ngly, an apparatus for manufacturing various kinds of |ead franes
efficiently and rapidly has been introduced. Alead frame is nade of a
thin metal plate, and as shown in FIG 12 conprises a pad 11 for
supporting a sem conductor chip 10, inner |leads 12 connected to a circuit
of the chip 10 by nmeans of wires 13, and outer |eads 14 connected to the
i nner | eads 12 Bufpcserdngalof cﬂ‘@ui]tead frame comprises a process of
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pad 11. A taplng process for attaching tapes 152 and 15b at
predetermined positions on the inner leads 12 is performed
prior to the bonding process. The taping process is performed
through a lead frame taping apparatus and a configuration of a
conventional lead frame taping apparatus'is shown in FIG. 2.
Referring to the drawing, the lead frame taping apparatus
comprises a roll supporter 21 for rotatably supporting a roll
of lead frames 20 and unwinding the lead frames 20, a lead
frame supplying portion 30 for providing the lead frame 20
released from the roll supporter 21 intermittently by
predetermined lengths, a supplying detector 23 for detecting
the provided 1lead frame 20, a punching portion 40 for
attaching tapes 15a and 15b (FIG. 1) to the provided lead
frame 20, a leveler 24 for leveling the lead frame 20 attached
with the tapes 15 and 15b, and a cutfing and stacking
apparatus 50 for cutting and stacking the tape-attached lead
frame 20 passing through the 1leveler 24 in predetermined
lengths.
Also, the lead frame taping apparatus is provided with a
tape supplying portion (not shown) for providing the tapes 15a
and 15b and a heater block 44 is provided under the lead frame

20.
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‘predet er m ned positions on thé I nner leads 12 is perforned prior to the
bondi ng process. The taping process is performed through a lead frane
tapi ng apparatus and a configuration of a conventional |ead franme taping

apparatus is shown in FIG 2. Referring to the drawing, the lead frane
tapi ng apparatus conprises a roll suppor®er 21 for rotatably supporting a
roll of lead frames 20 and unwinding the |lead frames 20, a lead frane

suppl ying portion 30 for providing the lead frame 20. rel eased fromthe
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predet er m pe’d | engt hs. ~Al'so, ti frame taping apparatus is
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15a and 15b and a heater block 44 is provided under the |ead frane

lead frame taping apparatus. Referring to the drawing, the
lead frame taping apparatus comprises a tape supplying portion
60 for providing the tapes 15a and 15b to the lead frame 20
being supplied and a punching portion 40 for punching and
severing the provided tapes 15a and 15b to attach the same to
the lead frame 20.

The tape supplying portion 60 comprises a supply roller
61 for supplying the tapes 15a and 15b and-a collecting roller
62 for collecting a vinyl cover 15’ from the tape. .The tapes
15a and 15b are unwound from the supply roller 61, according
to the intermittent rotation of a rotation roller 63,  and
transferred toward the punching mold 43 of the punching
portion 40 by a pitch. Here, "pitch" used in the present
specification and claims denotes a distance corresponding to
the interval between the 1lead frames. - At the outer
circumferential surface of the rotation roller 63, a ;ubber
member (not shown) having a relatively large friction
coefficient is attached and the tapes 15a and 15b are
transferred due to the frictional force between the rubber
member and the tapes 15a and 15b during the rotation of the

rotation roller 63.



20. 3 In the operation of the
conventional lead frame taping apparatus, a punch 41 driven by an actuator
42 punches the tapes 15a and 15b according to the shape of a punching nold
43, and attaches the punched tapes on the |lead franme 20. ~ FIG 3is a
plan view showing a part of the conventianal lead frame taping apparatus.
Referring to the drawing, the |ead frame taping apparatus conprises a tape
supplying portion 60 for providing the tapes 15a and 15b to the lead frane
20 bei ng supplif&y BHRFRLNE RIF HePhot? | eermpbi s @uméhfhggépdnyegghm@q he
provided tapes . 15a gnd 15b to attach the s to . the lea rane . :
The tape 55%5\39:1"@ rt9 oﬂtéﬂcﬁlo Pi tapes 1And Gtakrto gtheqleady firamey
the tapes 21‘)5.a a&‘ﬂelﬁgpaégd fs& Olahﬁ(:tllgp ar.r0|eI %E)ncurrently attached by the
punch 41 to the inner leads 12 (see FIG. 1) of the lead frame
20 supplied to the punching portion 40. |

However, in such a lead frame taping apparatus, since
each line of the tapes 15a and 15b is provided to both edges
of the lead frame 20 being supplied and thus the taping
process is performed with respect to one lead frame 20a
(separated by a dotted 1line in FIG. 2), it is 1low in
productivity and disadvantageous for mass production.

Further, since only one punching poftion 40 having a
single punching mold 43 is provided to the lead frame taping
apparatus, it become problems that the taping process is
performed for one -lead frame 20a and the" consumption of
working hours is much required for the change of the punching
mold 43 due to the change of a lead frame type. That is, when
the size and type of the punching mold 43 required during
working are changed, the producing process should be halted
and restarted after the change of the required punching moéld
43.

Meanwhile, in the conventional lead frame taping
apparatus, the process of attaching the tapes 15a and 15b to
the lead frame 20 by means of the punching portion 40 (FIG. 2)

is affected by attachment conditions, which results in a high

inferiority ratio. That is, when the tapes 15a and 15b are



'62 for collecting a vinyl cover 15. fromthe tape. The tapes 15a and 15b
are unwound fromthe supply roller 61, according-to the intermttent
rotation of a rotation roller 63, and transferred toward the punching
nold 43 of the punching portion 40 by a pitch. Here, "pitch" used in
the present specification and clains debotes a distance corresponding to
the interval between the lead franes. - At the outer
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to the actuator 42, the tapes 15a and 15b sometimes do not
attach. Since a worker is require to examine the products for
such problems during the taping process, hard work is required

and reliability in determining inferiority varies according to

the attention of the worker,

Summary of the Invention

To solve the above problems, it is an object of the
present invention to provide a lead frame taping apparatus for
concurrently attaching tapes to at least two lead frames.

Accordingly, to achieve the object, there is provided a
lead frame taping apparatus comprising: a lead frame supplying
poertion for intermittently supplying a lead frame by at least
two pitches to concurrently supply two lead frames at one
time; a tape supplying portion for concurrently supplying a
tape to each of said lead frames being supplied; a punch and a
punching portion for concurrently cutting the supplied tapes
and attaching the cut tape to each of said lead frames,
wherein the tapes are supplied betweén said punch and said
punching mold; and an actuator for moving the punch up and
down. | |

It is another object.of the present invention to provide

a lead frame taping apparatus having a plurality of punching



3

actuator 42 to attach the tapes 15a and 15b to the lead frame 20. The
tapes 15a and 15b are concurrently attached by the punch 41 to the inner

| eads 12 (see FIG 1) of the lead frame 20 supplied to the punching
portion 40. However, in such a |lead frame tapi ng apparatus, since
each line of the tapes 15a and 15b is proszided to both edges of the | ead
frame 20 being supplied and thus the taping process is performed with
respect to one lead frame 20a (separated by a dotted line in FIG 2), it
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Further, since only ane punchin ortion 40 having a single punching nold
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punching nold 43.
a tape supplied therebetween and attaching the cut tape to a
lead frame, and an actuator for moving the punch up and down;
a lead frame supplying portion for intermittently supplying
the lead frame by a plurality of pitches toward the plurality
of punching portions; and a tape supplying portion for
supplving the tape to the lead frame supplied to the
respective punching portion.
According té another aspect of the present invention,
there is provided a lead frame taping apparatus comprising: a
plurality of punching portions, each having a punch and a
punching méld for cutting a tape supplied therebetween and
attaching the cut tape to at least two lead frames, and an
actuator for moving the punch up and down; a lead frame
supplying pox;tion .for intermittently supplying the frame by
the pitch of a multiple of the number of the punching
portions; and a tape supplying portion for supplying the tape
to the lead frame sﬁpplied toward the plurality of punching
portions.
It is preferable that the punch and the punchiﬁg mold of -
each punching portion doncurreﬁtly attach the tape to two lead

frames and the lead frame supplying portion supply the lead



‘Meanwhile, in the conventional |ead frane taping apparatus, . the
process of attaching the tapes 15a and 15b to the {ead frame 20 by neans
of the punching portion 40 (FIG 2) is affected by attachment conditions,
which results in a high inferiority ratio. That is, when the tapes 15a and
15b are 7 5 att-ached to the | ead
frame 20, the tenperature of the heater bl ock 44 I s usual ly maintai ned
over 170[err]C. Due to the high tenperature, ai r. pressure under
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of the worker.
radiating light to the taped lead frame and detecting whether

chJ.ng

the tape is attached to the 1lead frame according to the
‘transmitted light amount is further comprised.

Also, the taping detecting sensor comprises: an optical
transmitter for emitting light around a poftion of the lead
frame where the tape is attached; an optical receiver for
receiving the light passed through. the lead frame; a. signal
converter for converting the received light to electrical
signals; a controller for receiving the electrical signais
from the signal converter and determining whether the tape is
attached; and a driver for receiving an operation stop signal
from the controller and halting the operation of the punching
portion.

It is yet another object of the present invention to
provide a method of taping a lead frame comprising a step of
automatically detecting the attachment of a tape to the lead
frame taped by a taping apparatus.

To achieve the above object, there is providec:i. a method
of taping a lead frame comprising the steps of: providing a
lead frame; attaching a tape to the provided lead frame;
emitting light to the edge of the taped lead frame; measuring
the amount of 1light penetrating the lead of lead frame and

comparing the measured amount with a reference value; if the



"Sunmary of the Invention To sol ve the above problens, it is an
object of the present invention to provide a |ead frame tapi ng apparatus
for concurrently attaching tapes to at | east two | ead franes.

Accordingly, to achieve the object, there is provided a |ead frane taping
apparatus conprising: a lead frane supplging portion for intermttently
supplying a lead frane by at least two pitches to concurrently supply two

| ead frames at one . tine; a tape supplyin ortign for concurrentl .
suppl y ngmsats_tlgsaf tlol%%hawug?ri &5 egg_lrrgffg% ss_?ﬁgéggﬁfm < g&ﬁet?laﬁq ]
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provide a |lead frame taping apparatus having a plurality of punching

Brief Description of the Drawings

The above objects and advantages of the present invention
will become more épparent by describing in defail a preferred
embodiment thereof with reference to the attached drawings in
which:

FIG. 1 is a perspective view illustrating a typical tape-
attached lead frame;

FIG. 2 is a side view schematically illustrating a
conventional lead frame taping apparatus;

FIG. 3 is a_plan view schematica;ly illustrating a part
of the lead frame taping apparatus shown in FIG. 2;

FIG. 4 is a side view showing a lead fréme taping
apbaratus according to a Ffirst embodiment of the present

. invention;

FIG. 5 is a plan view of the lead frame taping apparatus
shown in FIG. 4;

FIG., 6 is a block diagram showing the structure of a
taping detecting sensor adopted in the lead frame taping
apparatus of the present invention;

FIG. 7 is a flowchart for explainiﬁg a method of taping
the lead frame according to the present invention;

FIG. 8 is a side view illustrating a lead frame taping



6 portions to attach a tape to a lead frame of a.different kind w thout
exchangi ng a punchi ng nol d. To achi eve the above object, there is
provided a lead franme taping apparatus conprising: a plurality of punching
portions, each having a punch and a punching nold for cutting a tape
suppl i ed t herebetween and attaching the gut tape to a lead frame, and an
actuator for noving the punch up and down; a |lead frane supplying portion
for intermttently supplying the |ead frane by a plurality of pitches
t-owar d th%PE?’a?EPFtyac%?r‘p’cﬂ& hit®y PorFPePRd smbedimant s@fpl FhRy PEREEBA
for suppl the tape to the lead frane supplied to the respective
punchi ng b% 85 Accordi.ng to anot her aspect of t he present
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plurality of pu porTi ons, each having pun unchi ng

for cuttigg,ar-Lens Sé'@@&f&ﬁnéhef@bg V‘%ﬂx@f‘dembodlment of the present

1nvent.1.on, and
FIG. 10 is a plan view illustrating the lead frame taping

apparatus shown in FIG. 9.

Detailed Description of the Invention

A lead frame taping apparatus according to a first
embodiment of the present invention is illustrated in FIGS. 4
and 5. Referring to the drawings, the present lead frame
taping apparatus concurrently attaches tapes 150a, 150b, 150c¢
and 150d to at least two lead frames 100a and 100b (shown
being separated by a dotted line) by punching of one time.

The lead frame taping apparatus includes a punch 110
lifted up and down -by an actuator 120 and a punching mold 130
having an insertion hole 130a through which the punch 110
passes. The tapes 150a, 150b, 150c and 156d are supplied by a
tape supplying poftion 140 between the punch 110 and the
punching mold 130. The tape supplying portion 140 includes a
supplying roller 141 for supplying the tape 1505 and a
collecting roller 142 for collecting a vinyl cover 150¢ from
the tape 150a.

Under the punching mold 130, a lead frame 100 is provided

by a lead frame supplying portion 160 and a heater block 170°



‘attaching the cut tape to at least two | ead franes, and an actuator for
novi ng the punch up and down; a lead frame supplying portion for
intermttently supplying the frame by the pitch of a nmultiple of the
nunber of the punching portions; and a tape supplying portion for
supplying the tape to the lead franme supplied toward the plurality of
punchi ng portions. It is preferable that the punch and the punching
nol d of each punching portion concurrently attach the tape to tmg | ea
frames andst REQUELALS rupfes pheyLagdpdremsn 0GRt nherRytded under the

7 frame b .pitch tw as many as the nunber of the punching ortions.
In the pr&% 1%ﬁv&ﬁF¥%ﬂ$&h tapi ng detecting sensor for radiating | i ght

to the taped |%%d L&?”%p%ggti%&9°%kngtﬁgetESEd. frame taping apparatus

‘according to the present embodiment, the lead frame 100 is
intermittently supplied‘by at least two pitches by the lead
frame supplying portion 160. Thus, two lead frames 100a and
100b are concurrently supplied under the punching mold 130.

The tapes 150a, 150b, 150c and 150d are supplied between
the punch 110 and the punching mold 130 as being unwound from
the supplying rollér 141 by the intermittent rotation of the
rotation roller 143. Then,-the punch 110_being lowered by the
driving of the actuator 120 cuts the tapes 150a, 150b, 150c
and 150d and attaches the cut tape§ at both sides of each of
the two lead frémes 100a and 100b. That is, the tapes 150a
and 150b are attached at both sides of the lead frame 100a,
and the tapes 150c and 150d at both sides of the lead frame
100b. After the attachment of the tapes, the punch 110
ascends by the driving of the actuator 120, and the lead frame
supplying portion 160 supplies the lead frame 100 by two
pitches. Then, the above-mentioned action is repeated. As a
result, the 1lead frame taping appafatus of the present
embodiment enables to concurrently attach the tapes at two
lead frames,by punching one time.

Also, the present lead frame apparatus further includes a
taping detecting sensor 170 for detecting whether the tapes

150a, 150b, 150c¢ and 150d are attached at the lead frame 100.



‘'the tape is attached to the lead frane according to the transmtted |ight
anmount is further conprised. Al-so, the taping detecting sensor
conprises: an optical transmtter for emtting light around a portion of
the lead frame where the tape is attached; an optical receiver for
receiving the light passed through the Ildad franme; a signal converter for
converting the received light to electrical signals; a controller for
receiving_the electrical_signals romthe signal cqnverter ‘and deterpining
Whet her | CRBESEEARAS o TLGROIA ANE noar (Ve FENLIECOPRRELRN GIRISAY oh Bt of
signal fromthe controller and.,halting.the ration he punchi.ng
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of taping a lead frane conprising the steps of: providing a |ead frang;

attachi ngsgghaps t=0 tbatpbdletedrdradidtcaining thentttxdimdot t RE edha of
the taped | ead frame; neasuring
tape by receiving the electric signal from the signal
converter, and a driver for halting the operation of the lead
ffame taping apparatus by receiﬁing an operation stop signal
from the controller.

Here, the optical transmitter 171 and the optical
receiver 172 are positioned over and under the transfer route
of the lead frames 100, reséectively. The optical transmitter
171 can be structured by a plurality of optical fibers.

A lead frame taping method using the present lead frame
taping apparatus having the faping detecting sensor 170 will
now be described referring to FIGS. 4, 6 and 7.

.The lead frames 100 where the tapes 150a, 150b, 150c and
150d are attached passes. the taping detecting sensor 170.
When the léad frames .100 is disposed under the taping
detecting sensor 170, 1light of a particular amount is
transmitted from the optical transmitter 171 to the 1lead
frames 100, in step S1. Preferably, a point to which the
light is transmitted.f:om the optical transmitter 171 will be
the edge of the lead frames 100 where tﬁe tapes 150a, 150D,
150c and 150d are attached. At this time, if the tapes 150a,

150b, 150c¢ and 150d are attached to the lead frame 100, the



the amount of |ight penetrating the lead of lead frame and conparing the
- measured anount with a reference value; if the measured |ight
anount is over the reference value, stopping the taping process; and if
the nmeasured light amount is not over the reference value, continuing the
t api ng process. Brief Description of e Draw ngs The above

obj ects and advantages of the present invention wll become nore apparent
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view schematical ly il trating a
leads 12 and 14 (see EIG. 1) . On the contrary, when the tapes
150a, 150b, 150c and 150d are not attached to the lead frame
100, a relafively large amount of light will pass through the
leads 12 and 14. Then, the optical receiver 172 opposing the
optical transmitter 171 receives the light passed
therethrough, in step S2, and then converts the received light
into an electric signél to send the converted signal to the
controller. The controller determines whether the 1light
amount 1is greater. than a predetermined reference value ’ in
step S3.

When the transmitted light amount is greater than the
predetermined reference value, which means the tapes 150a,
150b, 150c and 150d are not attached, a signal for halting the
operatiqn of the lead frame taping apparatﬁs is sent to the
driver and then the driver stops the operation of the lead
frame taping apparatus according to the signal, in step S4.
Then, the worker can respond to matter and restart the
6peration of the lead frame taping apparatus, in step S5.
‘When the transmitted 1light amount is  less ' than the
'predetermined reference value; the controller determines that
the tapes 150a,.150b, 150c and 150d properly attached and the
taping process continues, in step S6.

The lead frame taping apparatus according to the second

embodiment of the present invention, includes a plurality of



conventional |ead frame taping apparat us; FIG 3 is a plan view
schematically illustrating a part of the |lead frame taping apparatus shown
in FIG 2; FIG 4 is a side view showing a |ead franme taping

apparatus according to a first enbodi ment of the present invention;

FIG 5 is a plan view of the lead franme 1&aping apparatus shown in FIG 4;
FIG 6 is a block diagramshowi ng the structure of a taping detecting
sensor ad%%te .in the Lead frane taping apparatus of the present
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9 200b, a lead frame supplying portion 260 for supplying the
lead frame 100 to the punching portions 200a and 200b, and a
tape supplying portion 140 (see FIG. 5) for supplying tapes
.250a, 250b, 250c and 250d to _the lead frame 100 supplied to
each of the punching portions 200a and 200b. In the present
embodiment, two punching portions 200a and 200b are provided
and the lead frame supplying portion 260 supplies the lead
frame 100 by two pitches so that the taping process is made
with respect to the two lead frames 100a and 100b (sepafated
by a doted line in the drawing). Further, a plurality of
punching portions .can be provided, and at lthis time, the .
taping process to a plurality of the lead frames can be made
by éupplying the lead frame 100 by a pitch corresponding to-
the number of the plural punching ﬁortions.

Each of the punching portions 200a and 200b includes a
punch 210 and a punching mold 230 for cutting the tapes 250a,
250b, 250c and 250d and attaching the cut tapes to the lead
frame 100, and an actuator 220 for moving the punch 210 up and
down. A heater block 270 is provided under the lead frame 100
where the tapes 250a, 250b, 250c and 250d are attached.

According to the present embodiment, the plurality of
puﬁching portions 200a and 200b <can be operated either
doncurrently' or at a different time. When the punching

portions 200a and 200b are operated at a different time, the



apparatus according to a second enbodi nrent of the present invention;

FIG 9 is aside viewillustrating a |lead franme taping apparatus according
to a third enbodi nent of the present invention; and - FIG 10 is a
plan view illustrating the lead frane taping apparatus shown in FIG 9.

Det ai |l ed Description of the Invention 14 A |l ead franme tapi ng apparatus
according to a first enbodinent of the present invention is iIIustrated
in FIGS. 4 and 5. Referring to the drawi hgs, the present |lead f
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the punching portions 200a and 200b. That is, when a taping

process is performed to the lead frame 100 of an A type, the
punching portion 200a is operated and another punching portion
200b is halted. Then, when the lead frame 100 of a B type is
supplied, the punching portion - 200a halts and another
punching portion 200b 'operates. Thus, the tapes c¢an be
continuously attached at the lead frame 100 of a different
type by selectively operating  the punching portions 200a and
- 200b. Namely, though the types of the lead frame 100 to be
taped different, there is no need to accordingly exchange the
punch 210 and the punching mold 230.

.A taping detecting sensor 270 fof detecting the
attachment of the tape can be further provided to the lead
frame taping apparatué of the present embodiment, and the
structure and action of the taping detecting sensor 270 are
the same as in the  above-mentioned embodiment.

A lead frame taping apparatus aﬁcording to a third
embodiment of the present invention is shown in FIGS. 9 and
10. Here, the same reference numerals indicate the same
members in the drawings. Referring to the drawings, the lead
frame.taping apparatus of the present embodimeﬁt includes a

plurality of punching portions 300a and 300b and each of



punching nold 130. The tape supplying portion 140 includes a supplying
roller 141 for supplying the tape 150a and a collecting roller 142 for
collecting a vinyl cover 150 from the tape 150a. ~Under the punching
nmold 130, a lead frame 100 is provided by a |ead frame supplying portion
160 and a heater bl ock 170 15 10 S
provi ded under the |lead frame 100 bei ng provi ded under the punching nold

130. In an_operation of the |lead. franme taping apparatus according to
the presenPUBFBARONeRPTELARS| 3002 r AR 1590 @Hfg‘v"l’ﬁef"ttéﬁft | ¢ t&aEheSea the

oL o2t SRyl i, DIkl | S8 LARAISSUPLY T PELLEN o0 clhUBeahte
mold 130. 1002 LA& 18885 (12drate@Ory! 2064l 300" e Supplied between

In the operation of the lead frame taping apparatus
according to the present embodiment, the lead frame supplying
portion 260 interﬁittently supplies the lead fréme 100 to the
plurality of punching portions 300a and 300b by the pitch of a
multiple of the number of the punching portions. That is,
when there are provided two punching portions 300a and 300b,
each attaching the tapes 350a, 350b, 350c and 350d to two lead
frames 100a and 100b, the lead frame 100 is supplied by the
pitch twice as many as the number of. the punching portions,
i.e., four pitches.

When the lead frame 100 is supplied, the tapes 350a,
350b, 350c and 350d are provided by the tape supplying portion
140. Then, the punch 310 descends toward the puﬁching'mold
330 by the action of the actuator 320 so that the tapes 350a,
350b, 350c and 350d are cut and attachéd at the lead frame
100.

According to the present embodiment, the élurality of

_punching portions 300a and 300b can be operated either
concurrently or ét a different time. When the punching
portibns 300a and 300b are operated at a different time, the
operation time of the actuatof 320 located at the N-th and the
(N+1)th-positions cén be different from each other. Here, the

lead frame 100 of a different type can be selectively taped by



‘the punch 110 and the punching nmold 130 as bei ng unwound from t he
supplying roller 141 by the intermttent rotation of the rotation roller
143. Then, the punch 110 being |lowered by the driving of the actuator 120
cuts the tapes 150a, 150b, 150c and 150d and attaches the cut tapes at
both sides of each of the two |ead franes 100a and 100b. That is, the
tapes 150a and 150b are attached at both sides of the I ead franme |00a,
and the tapes 150c and 150d_at. both sides of the lead frame 100b. Af t er
the attacREferdng Hde apeach BhE pagcrthel punchinrgigmobd 838 & veaghobft he
act uat or 0, .and.t.he | ead frane uppl yi n ortion 16Q supplies the | ead
frane 100}%‘? t%crﬁint%r%%zftl%%n?oﬁﬁe%\%q%nt | SRRl &&vi ohes R efBRERY.
As a res 'e.Ia:FIe apiLn aparg of tJ; present . enbodi ment
enabl es t k%’(t)zrelrcs%r rlesﬁt y;%‘?‘ﬁ%% '?%e%PSpg?a lfﬁf“e.'l (S%I f’?aﬁﬁ‘s %y %lﬁﬁgﬁﬁﬁ
one timMe. punchi AP ti(f Ptg%ifa[taé? al e{'%ﬁ i A p8PEI o8
t api ng de?ec'fi ngbzgﬁsor I'? for detecting whe cﬁer&%ﬂz es J_ngaEmng)Bf‘
150c and 3668 a&e ha1itadled Pled Neh&R0the 21Bad0frame 100 of a B type is
supplied, the punching portion 300a halts and another
punching portion 300b operates. Thus, the tapes can be
cont_inubusly attached at the lead frame 100 of a different
type by selectively operating the punching portions 300a and
300b. Namely, though the types of the lead frame 100 to be
taped different, there is no need to accordingly exchange the
punch 310 and the punching mold 330.

A taping detecting. sensor 270 for detecting the
attachment of the tape can be further provided to the lead
frame taping apparatus of the present embodinent.

As described above, in the lead frame taping apparatus
according to the present invention, a'pluraliﬁy of punching
portions are provided and each punching portion can
concurrentiy attach the tape to at least two lead frames by
punching one time, thereby increasing productivity. Also, the
tap can be continuously attached at a lead frame of a
different type by differing the punches and the punching molds
in the punching portions, and selectively operating the
punching portions, thereby reducing time required to exchange

molds.

Further, in the lead frame taping apparatus of the



‘Referring to FIGS. 4 and 6, the taping detecting sensor 170 conprises an
optical transmtter 171 for emtting light, an -optical receiver 172 for
receiving the radiated light, a signal converter for converting the |ight
into an electric signal, a controller for determining the attachnent of
the tape by receiving the el ectric signa? fromthe signal converter, and
a driver for halting the operation of the lead frame taping apparatus by
rece|V|ng an o erallon St _S|gnal fromthe controller. Here, the

opt i cal % gnventi t‘het%lﬁ%‘i‘%a‘F‘et?‘éEéWeFeﬁ?QrafferpG‘ﬁtﬁ%’ré’& Fhe

and under nsfer route of the lead.fra ectl The

opti oal t (ARE | (Rad AHRE 85 o PRRYEREH: by CROFFUYal PAJOP offiobR | and

fibers. usi ng the present Iead frame
detdetiiff ng'ﬁé%p%%%fg?ﬁ Scting sensor 170 will

t api ng apparatu cting sensor now be
described referring to FIGS. 4, 6 and 7.



The | ead frames 100 where the tapes 150a, 150b, 150c.-and 150d are _attached
passes. the taping detecting sensor 170. Wen the Iead frames 100 is

di sposed under the taping detecting sensor 170, Ilg t mmam I

anount is transmtted fromthe optical transmtter ]11 ﬁﬂ"luﬂmﬁm ames
100, in step SIl. Preferably, a point taswhich the Ilght id tfMandnmitted
fromthe optical transmtter 171 will be the edge of the |ead franmes 100
where the tapes 150a, 150b, 150c and 150d.are attached. At this tine, if

t he tapes ¥Whag is|gdmimednisind 150d are attached to the lead franme 100,

t he ht transmtted will be
reflected therefrom én&eéﬁll ;ramgn&Pngrraenﬁr&Fu GRPRLELNGE passed

th h th | eads_1 d 14 Fl G M, th ,
when the tapes S150Eed 5oRFan8OC SHRPLIAO ar BORGLoR:  #ed {BCPRE: FERRELY
frame 1003u8pi§£ﬁ5'$eEL dmf¥%ﬁ£nﬂ§“aéﬁlééé%“td$l&lf@ﬁgstééoggncﬁggently

supply at least two lead frames at one time;

a tape supplying portidn for concurrently supplying a
tape to each of said lead frames being supplied;

a punch and a punching mold for concurrently cutting the
supplied tapes and attaching the cut tape to each of said lead
frames, wherein said tapes are supplied between said punch and
said punching mold; and

an actuator for moving said punch up and down.

"2, A lead frame taﬁing apparatus .as claimed in claim .1,
further comprising a taping detecting sensor for radiating
light to said taped lead frame and detecting whether said tape
is attached to said lead frame according to the transmitted

light amount.’

3. | A lead frame taping apparatus as claimed in claim 2,
wﬁerein said taping detecting sensor comprises:

an optical transmitter for emitting 1light around a
portion of said lead frame where the tape is attached;

an optical receiver for receiving the light..passed
through said lead frame;

a signal converter for converting the received light to



eads 12 and 14. Then, the optical receiver 172 o t he tlcal
transmitter 171 receives the .light passed y ' ﬂﬂl ’m; step
S2, and then converts the received light into an efd send
the converted signal to the controller. The controller det er i nes
whether the 1light anount is greater. tidgn a predeterm ned reference
value, in step S3. When the transmtted |light amount is greater than

the predeterm ned reference value, which neans the tapes 150a, 150b, 150c
and 150d aeteambrigplaghenalgisignal for halting the operation of ‘the |ead
frame taping apparatus is sent to the 'driver_and fhen the_ driver stogs t he

oper ati on of the 1LRFreller £25i n’@e‘?a?)’p‘é*%ﬁué‘h&cc%}%‘??@l ¢RL ¢ Fd I LR
step 4. a t he rker ca res 0 éo matt er _and art 0 eratlon
of the Ieaﬁa?‘ ant* 9% ngcoafb‘ffd:r s nl ?‘éﬁr’%n n?\he‘ﬂ‘ 'ﬁrl%ﬁ

l'i ght I than the predeterm ned ref erence val ue, the
controll erggé?giri%dhegﬁghat the tapes 150a, 150b, 150c and 150d properly

attached and thg 41-3pbR0FBFOGRIRiANY WeOpdratSldP stop signal from said

controller and halting the operation of said punching portion.

4. A lead frame taping appﬁratus cémprising:

a plurality of punching portions, each having a punch and .
a punching mold for cutting a tape supplied therebetween_and
attaching the cut tape to a lead frame, and an actuator for
moving said punch up and down;

a lead frame supplying portioh for intermittently
supplying said lead frame by a plurality of .pitches toward
said plurality of punching portions; and

a tape supplying portion for supplying the tape to said

lead frame supplied to said respective punching portion.

5. A lead frame taping apparatus as claimed in claim 4,
wherein the operation time of each actuator of said plurality

of punching portions are different from each other.

6. A lead frame taping apparatus as claimed in claim §,
wherein the operation time of said actuators corresponding to
an N-th punching portion and an (N+1)th punching portion are

' different from each other.



The | ead frame tapi ng apparatus according to the second —enboditent—of -t-he
present invention, includes a plurality of

13 punchi ng portions. Referring to FIG “t he pres’ﬂ"wﬂﬂﬂ"wm’t n
t api ng apparatus includes two punching portlons 200a an , cag
frame supplying portion 260 for supplyin@ahe lead frame 100 to the
punchi ng portions 200a and 200b, and a tape supplying portion 140 (see

FIG 5) for sup Iylng tapes 250a, 250b, 250c and 250d to the | ead frane
100 supplied to’-each dFaghErANRC AR NGoRPPRGFetIG2S gy in elaim 6

nmpod d d

Che:Toad (VERESLOppbotg BEPE onga§8r%%§%f.é@g?hi‘ﬂseéggﬁ?raﬁepr°V‘% o ff
h hat.the ta t

Frams | ooRoaal: PEoBCRath p8° Woed (BF caatid,c FEEPRE' shiighifel "BorE2én

Further aaPé“&ﬁkf£¥eR§ FRHRCALAA BehLEONS can be provided, and at this
time,

8. A lead frame taping apparatus as claimed in claim 4,
furthe: comprising a taping detecting sensor for radiaﬁing
iight to said taped lead frame and detecting whether said tape
is attached to said lead frame according to the transmitted

light amount.

9. A lead frame faping apparatus as claimed in claim 8,
wherein said taping detecting sensor comprises:

an optical transmitter for emitting 1light around a
portion of said lead frame where the tape is attached;

an optical receiver for receiving the 1light passed
through said lead frame; -

a'signal conVerter for cbnverting the received 1light to
electrical sighals;

a controller for receiving the electrical signals from
said signal converter and determining whether the tape is
attached; and |

‘a driver for receiving an'operation stop signal from said

controller and halting the operation of said punching portion.



‘taping process to a plurality of the lead franes can be made by supplying
the lead frame 100 by a pitch corresponding to- the nu

er o
punchi ng porti ons. Each of the punching portiong ? _ -
includes a punch 210 and a punching nold 230 for cutti gumi %E"H,
250b, 250c and 250d and attaching the cu2ltapes to the | eadec Tra « and
an actuator 220 for noving the punch 210 up and down. A heater block 270

i's provided unﬂ@&ltmelle%%gcffrane 10Q where t esta es 250a, 250b, 250c and

250d are attacted. P FAPg- & SBESRERI the plurality
or at A dif7er SnP KR Gt R R 50 e To0aSa Rt 2B0B ¢
oper at 1 onti REASMFRE e EP O TPI IR (PN, S R Svpplied”
. therebetween and attaching the cut tape to at least two lead
frames, and an actuator for moving said punch up and down;
a lead frame supplying portion for intermittehtly
- supplying said lead frame by the pitch of a mmltiple.of the
.number of said punching portions; and
a tape supplying portion for supplyving the tape to said

lead frame supplied toward said plurality of punching

portions.

"11. A lead frame taping appératus as claimed in claim 10,
wherein said punch and said punching mold of said each
punching portion concurrently attach the tape to two 1lead
frames aﬁd said lead frame supplying portion supplies said
lead frame by a pitch twice as many as the number of said

punching portions.

12. A lead frame taping apparatus as claimed in claim
10, wherein the operation time of each actuator of said

plurality of punching portions are different from each other.

13. A lead frame taping apparatus as claimed in claim 12,
wherein the operation time of said actuators corresponding to

an N-th punching portion and an N+1l)th punching portion



'(N+Hl )th positions can be different fromeach other. Here, the lead frame
100 of a different type can be selectively taped by differing the punch

210 and the punching nold 230 of each of the punching ;mlmlﬂualﬂﬂﬂum]
200b. That is, when a taping process is performed to t ﬂo
of an A type, the punching portion 200a22s operated and *anét her punchlng
portion 200b is halted. Then, when the |lead frame 100 of a B type is

suppl i ed, the unchi ng portlon .200a halts and another punching
portion 28Ghd rands Tromigach 9¢ﬂ§rtapes can be continuously attached

he | ead f
Ehnihsggzgortrar‘?se %Oodgiﬁg déﬁf%%regt t¥ 3 lesf}évtei%é‘g%(ﬁ&t %Rglcg% m
ra t f

" 10°BRECERe A nPRASH tagi%gg,géfd“%dh}%‘in R6£AT denoky; gxahange

t he puncﬁ unch ng nol ing detecting sensor

270 for St .d;gPokggonatatrﬁfhEﬁ?EeOfof hgalarennan tie puhthehg prpaﬂﬁ% to

the | ead rane - ng apparatus of the present enbodi nent, and t

structuregygjdgfféybﬂi f§5htéggﬁmbgkg§ctlng sensor 270 are the sane as in
the above- nentloned enbodi nent .

o |

| 15. A lead frame taping apparétus as claimed in claim
10, further cbmprising a taping detecting sensor for radiating
light to Said taped lead frame and detecting whether said tape
is attached to said lead frame aécording to the transmitted

light amount.

16. A lead frame taping apparatus as claimed in claim
15, wherein said taping detecting sensor comprises:

an optical transmitter for emitting 1light arpqnd a
portion of said lead frame where the tape is attached;

an 6ptical receiver for receiving the 1light passed
fhrough said lead frame;

a signal converter for converting the received light to
electrical signals;

a controller for receiving the electrical signals from
said signal converter and determining whether the tape is
attached; and '

a driver for receiving an operation stop signal from said

controller and halting the operation of said punching portion.



‘A lead franme taping apparatus according to a third enbodi nen

present invention is shown in FIGS.- 9 and 10.- Here,
nunerals indicate the sane nenbers in the draw ngs. H Eﬂ(ﬂiﬂlﬂﬂ E"
drawi ngs, the |lead frane taping apparatus of the present*ernb men

includes a plurality of punching portioa3 300a and 300b and each of :
15 punchi ng portions 300a and 300b concurrently attaches the tapes 350a,
350b, 350c _.and 350d to_at_l.east two | ead frames 100a and IOOb se argt ed
by a dottéd -l i depmethod off £aRidgFerkaad f e PG AT F ?@g :
apparatus accor d| to th resent enbodi nent, the |ead frarre suppl yi ng
portion 260 i ntSHR ’é}ﬁ@i%ﬁg %8 e | ead frame 100 to the plurality of

punchi ng porti oq%o 4}&3}}@@ éél)‘?]eb é)a/ éﬁed pé&éghoéd e&_ea{&ulffﬂg of the nunber

of the punching
emitting light to the edge of sa_n.d taped lead frame,

measuring the amount of light passing through leads of
said lead frame aﬂd comparing the measured amount with a
reference value, if the measured light amount is over said
reference value, stopping the taping process, and if the
measured light amoun.t is not over said reference value,

continuing the taping process.



“when there are provided two punching portions 300a and 300b, each
attaching the tapes 350a, 350b, 350c and 350d to two lead franes |00a and
100b, the lead frane 100 Is.supplied by the pitch twice as nany as the
number of the gt gmﬁ@ﬂmmd i.e., four pitche n_the | ead
frame 100 is supdm s 350a, 2850b, 3500 al Jé%é&s”“?wﬁ@d d by
the tape supplyi -~ Then, the punch 31 esdﬁﬁﬁg P f
punching nold 330 by the actlon of EEe actﬁator 320 so th u%
350a, 350b, 350c and 350d are cut af8S hed at the Iead frame 10
According to the present enbodinent, the plurality of punching portions
300a and 300b can be operated either concurrently or at a different tine.

When the punchingg pgprﬁhgﬁfs ﬁﬁgﬁl ﬁé}qﬂ; ) | fferent
time, the operationtine o e actuator 320 ocate at%?%e th and the

(Nt )th positions can be different fromeach other. Here, the lead frame
100 of a diffeferd 1¥88 €2Bmae tS9ieR iapardBREhiY a method thereof, a

plurality of punching portions are provided and each'punching
portion concurrentiy' attaches a tape to at least two lead
frames. Also, the tape can be continuously attached to the
- different kinds of a lead frame without the exchange of molds
by differing the opératio_n time of each punching portion.
Further, a taping detecting sensor is provided to detect the
attachment of the tape at the 1lead frame. Therefore,
productivity is incfeased while éaving -labor and inferior

products can be accurately detected.



16 differing the punch 310 and the punching nold 330 of each of the
punchi ng portions 300a and 300b. That is, when a taping -process i.s
performed to the lead frane 100 of an A type, the punching portion 300a is
oper at ed and anot her punching portion 300b is halted. Then, when the |ead
frame 100 of a B type is supplied, the, punching portion 300a hal ts
and another punching portion 300b Oph&@ﬂ(ﬂi Thus, the tapes can be
continuously attached at the lead frame 100 of a different type by

sel ectively operating the punching portions 300a and 300b. Nanmely, though
the types of the lead frame 100 to be taped different, there is no need to
accordi ngly exchange the punch 310 and the punching nold 330. A
taping detecting sensor 270 for ‘detecting the attachnent of the tape
can be further provided to the lead frame taping apparatus of the present

enbodi ment . As deﬂGe.d afove,PRIGReaﬁﬁTm t api ng appar at us




according to the present invention, a plurality of punching portions are
provided and each punching portion can concurrently attach the tape
to at least two |l ead frames by punching one tinme, thereby increasing
productivity. Also, the tap can be continuously attached at a |ead franme
of a different type by differing the punches and the punching nolds in
t he  punchi ng portions, and sel ectively erating the punching portions,

t hereby reducing tine required to exchange nolds. Further, in the

| ead frame taping apparatus of the
present invention, a taping deteett
frame is provided, thereby s

_ 17
Rg sensor for detecting the taped |ead
Ox, and detecting an inferior product.

JAV d0Idd € “DId




1 8 VWhat is clainmed is: 1. A lead frane taping apparatus

conpri si ng: a lead franme supplying portion for intermttently
supplying a lead frame by at |east two pitches to concurrently supply at
| east two | ead franmes at one tine; a tape supplying portion for

concurrently supplying a tape to each of said |ead franes bei ng suppli ed;

a punch and a punching nold for concurgﬁrﬁly cutting the supplied tapes
and attaching the cut tape to each of said |ead franes, wherein said tapes
are supplied between said punch and said punching nDId and an
actuator for moving said punch up and d A |l ead frane taping

apparatus as clainmed in cl (R, it hPRII@RS| ﬁRTapl ng detecting-

sensor for radiating

61 060




1ight to said taped | ead frame and detecting whether said tape is attached
to said | ead frame according to the transmtted |I|ight anount. 3. A
| ead frame taping apparatus as clained in claim2, wherein said taping
detecting sensor conprises: an optical transmtter for emtting |ight
around a portion of said lead frane where the tape is attached; ~ o an
optical receiver for receiving theligﬁJquwsed t hrough said | ead frane;

a signal converter for converting the received light to

19 electrical signals; a controller for receiving the electrica
signals from said signal converter and determ ning whether the tape is
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attached; and a driver for receiving an operation stop signal from
said controller and halting -the operation of said punching portion.

4. A lead frame taping apparatus conpri sing: a plurality of punching
porti.ons, each having a punch and a punching nold for cutting a tape
supplied therebetween and attaching the,cut tape to a lead frame, and an

actuator for noving said punch up and®dugn; a lead franme supplying
portion for intermttently supplying said lead frane by a plurality of
pitches toward said plurality of punching portions; .and a tape
suppl ying portion for supplying the tape to said |ead frame supplied to
sai d respective punching portion. Ig;; | ead frame taping apparatus
as claimed in claim4, wherein the operation Tinme of each actuator of said

plurality of punching portions are different from each other. 6.
A lead frane taping apparatus as clained in claimb,
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wherein the operation tine of said actuators corresponding to an Nth
punchi ng portion and an (N+l)th punching portion are different from each
ot her. 7. Alead frame taping apparatus as clained in
“claim6, wherein said punch and said punching nold of said N-th punching
portion and those of said (N+l)th punching portion are different from each

ot her. 8. A lead frane taping paratus as clained in claim4,
further corrpr|3| ng a taping detecting sensor for radiating .light to said
taped | ead frame and detecting whether said tape is attached to said |ead
frame according to the transmtted |ight anount.
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9. Alead frane taping apparatus as clainmed in claim8, wherein said
tapi ng detecting sensor conpri ses: an optical transmitter for emtting
light around a portion of said |lead frane where the tape is attached;
an optical receiver for receiving the Iight passed through said |ead

frane; a signal converter for conyg;ting the received light to

el ectrical signals; a controller #Oreceiving the electrical signals
from said signal converter and determ ning whether the tape is attached;
and a driver for receiving an operation stop signal fromsaid
controller and halting the operation of said punching portion.

10. A lead frame taping apparatus conpri sing: a plurality of punching

portions, each having a punch and

FIG. 7

( START )

EMIT LIGHT —S1
TO A LEAD FRAME

. 1
MEASURE QUANTITY
OF LIGHT

OPERATING LIGHT QUANTITY: S3
CONTINUE REFERENCE VALUEZ
S6 [STOP OPERATION |—s4

|

TAKE A STEP ——S5
AND RESTART OPERATION




@ punching nold for concurrently cutting a tape supplied therebetween and
attaching the cut tape to at least two |lead franes, and an actuator for
movi ng said punch up and down; a lead frane supplying portion

for intermttently supplying said |lead frame by the pitch of a nultiple
of the nunber of said punching port|§ and a tape supplying
portion for supplying the tape to sai //knad frame supplied toward said
plurality of punching portions. 11. A lead franme taping apparatus
as claimed in claim10, wherein said punch and said punching nold of said
each punching portion concurrently attach the tape to two lead frames and
said |l ead franme supplying portion supplies said lead frame by a pitch
twice as many as the nunber of said punching portions. 12. A lead
frame taping apparatus astgl ai ned ingglainl 10, wherein the operation tine
of each actuator of said
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‘plurality of punching portions are different from each other. 13. A
| ead frame taping apparatus as clained in ¢laim12, wherein the operation
time of said actuators corresponding to an N-th punching portion and an
N+l )t h punching portion ' _ - 22 are
different from each other. 14. Afiead frame taping apparatus as
clainmed in claim 13, whergejin said pupggh and said punching nold of said
N-th punching portion and|those of sed (N+l)th punching portion are
different from each other. 5O A | ead frane taping apparatus as
clainmed in clai > rising a taping detecting sensor for
radiating |ight ead franme and detecting whether said tape
is attached to s ngrding to the transmtted
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1ight anmount. 16. Alead frane taping apparatus as clainmed in claim

15, wherein said taping detecting sensor conprises: an opti cal
transmitter for emtting light around a portion of said |lead frane where
the tape is attached, an optical receiver for receiving the |ight

passed through said |ead frane; 10/2 signal converter for converting
the received light to electrical sigréﬁQx a controller for receiving
the electrical signals from said signal converter and determ ning whet her
the tape is attached; and a driver for receiving an operation stop
signal fromsaid controller and halting the operation of said punching

portion.
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23 17° A nethod of taping a |lead frame conprising the steps of %4wasse
supplying a |l ead frane; attaching a tape to said supplied | eaesfraneg;
emtting light to the edge of said taped | ead frane; measuring the
anount of  |ight passing through | eads of said |ead frame and conparing the
measured amount with a reference value,24f the neasured |ight anmount is
over said reference value, stopping the taping process, and if

the nmeasured |ight anobunt is not over said reference value, continuing
the taping process. : ABSTRACT '

LEAD FRAME TAPING APPARATUS AND TAPING METHOD

In a lead frame taping apparatus and a method thereof, a
plurality of punching portion$ are provided and each punching
portion concurrently attaches a ﬁape to at least two lead
frames. Also, the tape can be continﬁously attached to the

different kinds of a lead frame without the exchange of molds

N :
by differing the operation time of each punching portion.
FUrther, a taping detecting sensor is provided to detect the
attachment of the tape at the lead frame. Therefore,
productivity is increased while saving labor and inferior
products can be accurately detected.
Figure 9
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