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LEAD FRAME TAPING APPARATUS AND TAPING METHOD

Background of the Inwvention

The present invention relates to a lead frame taping
apparatus, and more particularly, to a 1lead frame taping
apparatus which enables 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 é semiconductor
package is for elect_rically connecting a semiconductor chip
mounted thereon to an external circuit while supporting the
chip. Careful manufacturing and handling of the lead frame is
required since the lead frame is very small and frail. Lead
frames of wvarious shépes 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 ‘11 for
supporting a semiconductor chip 10, inner leads 12 connected
to a circuit of the chip 10 by means of wires 13, and outer
leads 14 connected to the inner leads 12 and an external

circuit.
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Manufacturing of the lead frame comprises a process of
plating the end portion of the inner leads 12 and the pad 11,
and a bonding process of connecting the inner leads 12 and the
pad 11. A taping process for attaching tapes 15a 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 15a and 15b, and a cutting and stacking
apparatus 50 for cutting and stacking the tape-attached lead
frame 20 passing through the leveler 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.



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 mold
43, and attaches the punched tapes on the lead frame 20.

FIG. 3 is a plan view showing a part of the conventional
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 c¢laims denotes a distance corresponding to
the interval between the lead 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.



The punching portion 40 comprises a punch 41 driven by an
actuator 42 to attach the tapes 15a and 15b toc the lead frame
20, The tapes 15a and 15b are concurrently 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 1in
productivity and disadvantageous for mass production.

Further, since only one punching portion 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 mold
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



attached to the lead frame 20, the temperature of the heater
block 44 is usually maintained over 170°C. Due to the high
temperature, or air pressure under a regulated wvalue provided
to the actuator 42, the t_ai:es 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 wvaries 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
portion 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 between said punch and said
punching mold; and an actuator for moving the punch up and
down.

It i.s another object of the present invention to provide

a lead frame taping apparatus having a plurality of punching



portions to attach a tape to a lead frame of a different kind
without exchanging a punching mold.

To achieve the above object, there is provided a 1lead
frame taping apparatus comprising: a plurality of punching
portions, each hawving 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 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
supplying the tape to the lead frame supplied to the
respective punching portion.

According to 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 mold 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 1lead frame
supplying portion 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 supplied toward the plurality of punching
portions.

It is preferable that the punch and the punching mold of
each punching portion concurrently attach the tape to two lead

frames and the lead frame supplying portion supply the lead



frame by a pitch twice as many as the number of the punching
portions.

In the present invention, a taping detecting sensor for
radiating light to the taped lead frame and detecting whether
the tape is attached to the lead frame according to the
transmitted light amount is further comprised.

Also, the taéing detecting sensor comprises: an optical
transmitter for emitting light around a portion 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 1light to electrical
signals; a controller for receiving the electrical signals
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 provided.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



measured light amount is over the reference value, stopping
the taping process; and if the measured light amount is not

over the reference value, continuing the taping process.

Brief Description of the Drawings

The above objects and advantages of the present invention
will become more ﬁpparent by describing in detail 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 schematically illustrating a part
of the lead frame taping apparatus shown in FIG. 2;

FIG. 4 is a side view showing a lead frame taping
apparatus according to a first 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 1lead frame taping
apparatus of the present invention;

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

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



apparatus according to a second embodiment of the present
invention;

FIG. 9 is a side view illustiating a lead frame taping
apparatus according to a third embodiment of the present
invention; 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 150d are supplied by a
tape supplying portion 140 between the punch 110 and the
punching mold 130. The tape supplyving 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.

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

by a lead frame supplying portion 160 and a heater block 170°
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is provided under the lead frame 100 being provided under the
punching mold 130.

In an operation of the lead frame taping apparatus
~according to the present embodiment, the lead frame 100 is
intermittently supplied‘by at least two pitches by the 1lead
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 roller 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 frames 100a and 100b. That is, the tapes 150a
and 150b are attached at both sides of the lead frame 100a,
and the tapes 150¢ 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 lead 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.
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Referring to FIGS. 4 and 6, the taping detecting sensor 170
comprises an optical transmitter 171 for emitting light, an
optical receiver 172 for .receiving the radiated 1light, a
signal converter for converting the 1light into an electric
signal, a controller for determining the attachment of the
tape by receiving the electric signal from the signal
converter, and a driver for halting the operation of the lead
frame taping apparatus by receiving 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, respectively. 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 taping 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 lead 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 81. Preferably, a point to which the
light is transmitted from the optical transmitter 171 will be
the edge of the lead frames 100 where the tapes 150a, 150Db,
150c and 150d are attached. At this time, if the tapes 150a,

150b, 150c and 150d are attached to the lead frame 100, the
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light transmitted will be reflected therefrom and only a small
amount of light will be passed through the inner and outer
leads 12 and 14 (see FIG. 1l). On the contrary, when the tapes
150a, 150b, 150c and 150d are not attached to the lead frame
100, a relatively 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 82, and then converts the received light
into an electric signal to send the converted signal to the
controller. The controller determines whether the 1light
amount is 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
operation 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 84.
Then, the worker can respond to matter and restart the
operation 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
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punching portions. Referring to FIG. 8, the present lead
frame taping apparatus includes two punching portions 200a and
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 (separated
by a doted line in the drawing). Further, a plurality of
punching portions can be provided, and at this time, the
taping process to a plurality of the lead frames can be made
by supplying the lead frame 100 by a pitch corresponding to
the number of the plural punching portions.

Each of the punching portions 200a and 200b includes a
punch 210 and a punching mold 230 for cutting the tapes 250a,
250b, 250¢ and 250d and attaching the cut tapes to the 1lead
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¢c and 250d are attached.

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

portions 200a and 200b are operated at a different time, the
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operation time of the actuator 220 located at the N-th and the
{(N+1) th positions can be different from each other. Here, the
lead frame 100 of a different type can be selectively taped by
differing the punch 210 and the punching mold 230 of each of
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 can 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 for detecting the
attachment of the tape can be further provided to the lead
frame taping apparatus 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 according 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 embodiment includes =a

plurality of punching portions 300a and 300b and each of
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punching portions 300a and 300b concurrently attaches the
tapes 350a, 350b, 350c and 350d to at least two lead frames
100a and 100b (separated by a dotted line).

In the operation of the 1lead frame taping apparatus
according to the present embodiment, the lead frame supplying
portion 260 intermittently supplies the lead frame 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, 350¢ 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, 350¢c and 350d are provided by the tape supplying portion
140. Then, the punch 310 descends toward the punching mold
330 by the action of the actuator 320 so that the tapes 350a,
350b, 350c and 350d are cut and attacﬁed at the lead frame
100.

According to the present embodiment, the blurality of
punching portions 300a and 300b can be operated either
concurrently or at a different time. When the punching
portions 300a and 300b are operated at a different time, the
operation time of the actuator 320 located at the N-th and the
{(N+1) th positions c%n be different from each other. Here, the

lead frame 100 of a different type can be selectively taped by
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differing the pun¢h 310 and the punching mold 330 of each of
the punching portions 300a and 300b. That is, when a taping
process is performed to the lead frame 100 of an A type, the
punching portion 300a is operated and another punching portion
300b is halted. Then, when the lead frame 100 of a B type is
supplied, the punching portion 300a halts and another
punching portion 300b operates. Thus, the tapes can be
continuously attached at the lead frame 100 of a different
type by selectively operating the punching portions 300a and
300Db. 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 embodiment.

As described above, in the lead frame taping apparatus
according to the present invention, a plurality 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
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present invention, a taping detecting sensor for detecting the
taped 1lead frame is provided, thereby saving labor and

detecting an inferior product.
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What is claimed is:

1. A lead frame taping apparatus comprising:

a lead frame supplying portion for intermittently
supplying a lead frame by at least two pitches to concurrently
supply at least 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 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 taping 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,
wherein said taping detecting sensor comprises:

an optical transmitter for emitting light 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 converting the received light to
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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.

4. A lead frame taping apparatus comprising:

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

a tape supplyving 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 c¢laimed in claim 5,
wherein the operation time of said actuators corresponding to
an N~-th punching portion and an {N+1l)th punching portion are

different from each other.



FA O Y
20
7. A lead frame taping apparatus as claimed in c¢laim 6,
wherein said punch and said punching mold of said N-th

punching portion and those of said (N+1)th punching portion

are different from each other.

8. A lead frame taping apparatus as claimed in claim 4,
further comprising & 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.

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

an optical transmitter for emitting light 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
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.
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10. A lead frame taping apparatus comprising:
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a plurality of punching portions, each having a punch and
a punching mold for concurrently cuttiﬁg a tape supplied
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 intermittently
- supplying said lead frame by the pitch of a multiple of the
number of said punching portions; and

a tape supplying portion for supplying the tape to said
lead frame supplied ﬁoward said plurality of punching

portions.

11. A lead frame taping apparatus as claimed in claim 10,
wherein said punch and said punching mold of said each
punching portion concurrently attach the tape to two lead
frames and 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+1})}th punching portion
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are different from each other.

14. A lead frame taping apparatus as claimed in claim
13, wherein said punch and said punching mold of said N-th
punching portion and those of said (N+1)th punching portion

are different from each other.

15. A lead frame taping apparatus as claimed in claim
10, 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 adcording to the transmitted

light amount.

l6. A lead frame taping apparatus as claimed in claim
15, wherein said taping detecting sensor comprises:

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

an optical receiver for receiving the 1light passed
ﬁhrough 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.
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17. A method of taping a lead frame comprising the steps of:
supplying a lead frame;
attaching a tape to said supplied lead frame;
emitting light to the edge of said taped lead frame;.
measuring the amount of light passing through leads of
said lead frame aﬁd 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 amount is not over said reference value,

continuing the taping process.



