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TAPE CARRIER AND MANUFACTURING METHOD
OF TAPE CARRIER TYPE SEMICONDUCTOR DEVICE
FIELD OF THE INVENTION
The present invention relates to a tépe carrier type
semiconductor device composed of a flexible printed board
and a semiconductor element bonded and mounted thereon,

and a method of manufacturing the same.

BACKGROUND OF THE INVENTION

In packing semiconductor elements into an electronic
circuit, a TAB (Tape Aﬁtomated Bonding) technique has
been known, by which a tape carrier type semiconductor
device is obtained by bonding and mounting a
semiconductor element on a flexible prinfed board (so-
called tape carrier).

Tapé carrier type semiconductor devices obtained by

the TAB technique include a COF (Chip On FPC (Flexible



-2-

Printed Circuit)), a TCP (Tape Carrief Package), etc. 1In
case of the COF, the tape carrier is bonded to the
semiconductor element electrode and a wiring'pattern on
the bonded portion is backed with a tape carrier
material. On the other hand, in case of the TCP, the
tape carrier material is bonded to the semiconductor
element electrode and a through-hole is provided in the
bonded portion where the semiconductor element is
mounﬁed. Further, a top end of a wiring pattern called
an inner lead which protrudes to form a cantilever is
bonded to the semiconductor elément electrode;

The tape carrier type semicbnductor devices are
mainly used as a liquid crysfal driver, a thermal head
printer,_etc.

The tape carrier type semiconductor device is
completed in the following manner. _That is, identical
wiring patterns_are forﬁed successively on a lengthy tape
(tape carrier material) at regular intervals.in a singie
direction with respect to a direction in which thé_tape
is fed, and semiconductor elements are mounted ét
specific positions of the_Wiring patterns.' Then, the
tape carrier type semicondﬁctor device is.completed wheﬁ
punched out individually from the lengthy tape. Thus,
the tape carrier type semiconductor devices formed on the

tape carrier are designed along a single direction with
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respect to a direction in which the tape is fed. In case
that the tape carrier type semiconductor device thus
completed is used for a 1liquid crystal panel, for
example, it is connected to the_liquid crystal panel at
one side end, and té the printed board or the like at the
other side end.

Because the tape carrier'type semiconductor device
is flexible, it is designed on the provision that it will
be bent when mounted, and therefore, given with high
design flexibility._ Thus, in case that a layout of the
tape carrier type semiconductor devices is désigned on a
lengthy tape .carrier, each ' tape carrier type
semiconductor device is not hecessarily' a rectangle,
which'is_a shapg the area of the tape carrier is utilized
efficiently, and can be of an L-shape, a T-shape, a
triangular shape, etc..

However, when the tape carrier type semiconductor
devices of arbitrary shapes are aligned in.a single
direction as has been discussed, a useless area which is
not- used in manufacturing the tape carrier type
semiconductor devices is formed on the tape carrier. .For
example, in case that COFs 51 of a shape éhown in Figure
11(a) are aligned on the_.tape carrier, then a
conventional layout is as the one shown in Figure 11(b).

That is, in this case, a useless area (indicated by
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diagonal lines) 52 is formed on the tape carrier.

'When the manufacturing procedure and used materials
of the tape carrier are concerned, the tape carrier is
manufactured in the form of a lengthy tape from réel to
reel, and therefore, the cost thereof ,increases in
proportion to the tape érea. Thus, even if some areas of
the tape carrier are not used in manufacturing the tape
carrier semiconductor devices, the cost wasted on_such
areas is included in the manufacturing cost. Therefore,
the manufacturing cost of the tape carrier type
semiconductor devices increases as the areas which are
not used in wmanufacturing the same increases. The
. useless areas may be feduced by designing the tape
carrier type semiconductcr.devices in a shape with which
the tape carrier is utilized efficiently_(for example,
rectangles). However, this is not preferable, because
the design flexibility given to the tape carrier type
semiconductor devices as benefits will be lost.

Japanese Laid-open Utility Model No. 82$5é/1994
(Japanese Official Gazette Jitsukaihei No. 6-82852,
publishing date: November 25,'1994) disclbses a technique
for aligning the semiconductor device TABs.in more than
one row in the width direction of.the tape carrier as a
method of minimizing unused éreas on the tape carrier and

conducting an electrical test on more than one TAB
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simultaneously. However, the above publication does not
solve the problem that useless areas are readily formed_
6n the tape area if the tépe carrier type éemiconductor
devices'are of arbitrary shapes, because each TAB is
aligned in one specific direction with respéct to a
direction in which the tape is fed, and each TAB is .of a
rectangular shape 'with which the tape area can be

utilized efficiently.

SUMMARY OF THE INVENTION

It is therefore an 6bject 6f the presentlinvention
to save the manufacturing cost of the tape carrier type
semiconductor devices _by increasing the number
manufactured out of a tape carrier of a certain length
without iosing the benefits that they can be designéd in
-arbitrary shapes.

In order to fulfill thé.above and other objects, a
tape carrier of the present invention is a tape carrier
used for a tape carrier type semiconductor device
cqmprising é lengthy tape carrier and a semiconductor
‘element bonded and mounted lthereon, on which wiring
patterns of the tape carrier type semicbﬁductor device
are successively formed, in which:

wiring patterns of an identical shape are aligned in

more than one direction with respect to a direction in



vl

-6-

which the tape carrier is fed in a layout such that
increases a utilized area of the tape carrier.

Also, a tape.carrief type semiconductor device of
the present invention is manufactured by:

bbﬁding and mounting a semiconductdr element on a
specific position of each wiring pattern on a tape
carrier on which wiring patterns of an identical shape
are aligned in more than one direction with respect to a
direction ih which the tape éarrier is fed in a layout
such that increases a utilized area of the.tape carrier;
and | | |

punching out tapé carrier type semiconductor
devices, each having the ~wiring pattern and the
semiconductor element bonded and mounﬁed thereon, from
the tape carrier.

Also, a manufacturing meﬁh6d of a tape cérrier type
semiconductor device of the present invention includes:

a first step of bonding and mounting'a semiconductor
element on a specific position of each wiring pattern on
a tape carrier on which wiring patterns of an identical
shape are aligned in more than one direction with respect
to a direction in which the tape_carrie¥ is fed in'a
layout such that incrééses.a utilized area of the tape
carrier; and |

a second step of punching out tape carrier type
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semiconductor devices, each having the wiring pattern and
the semiconductor element bonded and mounted thereon,
from the tape carrier, so that individual tape carrier
type semiconductor devices are manufactured.

According to the.above tape cafrier, tape carrier
type semicohductor device, and manufacturing method of
the tape carrier type semiconductor device, by aligning
the wiring paﬁternslof the identical shape in more than
one direction with respect to a direction in which the
tape carrier is fed in a layout such that increases a
utilized area of the tape carrier, useless aréas_which
have no contribution in forming the tape carrier type
semiconductor devices on the tape carrier can be reduced
compared with a conventional arrangement in which all the
wiring patterns are formed and aligned on the  tape
carrier along the samé direction.

"Consequently, from the tape carrier of a specific
lengﬁh, moie tape carrier type semiconduc;or devices can
be manufactured compared with the conventional method,
thereby making it possible to save the manufacturing cost
of the tape carrier type semiconductor devices
significantly. | .

Further, in order to fulfill.the above and other
objects, a tape carrier of the present:invention is a

tape carrier used for a tape carrier type semiconductor
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device comprising a lengthy tape carrier and a
semiconductor element bonded and mounted thereon, on
which wiring patterns of the tape carrier type
semiconductor device are successively formed, in which:

wiring patterns of.more than one kind each having a
different - shape are aligned in a layout such that
increases a utilized area of the tape carrier;

Also, a tape carrier type semiconductor device of
the present invention is manufactured by:

bonding and mountihg a semiconductor element on a
specific position of each wiring pattern oﬁ a tape
carrier on which'wiring patterns of more than one kind
each having a different shapé are aligned in a layout
such that increases a utilized afea of the tape carrier;
and

punching out tape carrier type semiconductor
devices, each having the wiring pattern and the
semiconductor element bonded and mounted thereon, from
the tape carrier. |

In order to fulfill the above and other objects, a
method of'manufacturing a tape carrier type semiconductor
device of the present invention includés:'

a first step of bqnding and mounting a semiconductor
glement on a specific posgition of each Wiring pattern on

a tape carrier on which wiring patterns of more than one
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kind each having a different shape are aligned in a
layout such that increases a utilized area of the tape
carrier; and

a second step of punching out tape carrier type
semiconductor devices, each having the wiring pattern and
the semiconductof element bonded and mounted thereon,
from the tape carrier, so that individual.tape carrier
type semiconductor deuices are manufactured.

According to the above tape carrier, tape carrier
type semiconductor deviee, and manufacturinhg method of
the tape carrier type semiconductor device, in.case that
the wiring patterns of ﬁore than one kind each having a
different shape are aligned on the same tape carrier,
these wiring patterns of more than one kind can be
- aligned in a layout such that increases a uﬁilized area
of the tape carrier by ﬁaking an optimal combination.
Thus, useless areas which have no contribution in forming
the tape carrier type semiconductor devices on the tape
carrier can be reduced compared with the conventional
arrangement in which the wiring patterns of the same kind
are aligned along the same direction.

Consequently, from the Eape carrier of a specific
length, more tape carrier type semiconductor devices can
be manufactured coupared with the conventional method, .

thereby making it possible to save the manufacturing cost
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of the tape carrier type éemicqnductor devices
significantly.

Further, 1in case that .the tape éarrier type
semiconductor deviées of more than one kind are
manufactured, ﬁhese tape carrier type semiconductor
devices can be manufactured simultaneously on a single
kind of tape carrier. Thus, ﬁhe arrangements of the
present invention are suitable in manufacturing the
devices of many kinds With a small number of each.

Here,.the wiring patterns of more than one kind each
having a different shape include mirror s?mmetrical
wiring patterns.

For a fuller understanding of the mnature and
advantages of the invention, reference should be made to
the ensuing detailed description taken in'conjunction

with the accompanying drawings.

BRIEF DESCRIPTION OF THE DRAWINGS
Figures 1l(a) -and 1(b) are views 'depicting an
arrangement in accordance with Embodiment 1 of the
preseht invention; Figure 1(a) is a plan view showing the
shape of a COF to be manufactured; and Figure 1(b) is a
plan view showing the patterh layout of the COFs on a
lenngy tape carrier.

Figure 2 is a cross section showing an arrangement
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of the CCF when a triple-layer tape carrier is used.

Figure 3 is a cross section showing an arrangément
of the COF when a double-layer tape carrier is used.

Figures 4 (a) - through 4(c) are views _detailing a
manufacturing procedure of the COF.

Figures S5(a) through 5(c) are viewé explaining'a
part of another manufaéturing procedure of the COF.

Figures 6 (a) and 6(b) are views explaining a part of
still another manufacturing procedure of the COF.

Figures 7(a) through 7(c) are views depicting an
arrangement in accordance with Embodiment 2 of the
present invention; Figure 7(a) is a plan view showing.the
shape of a COF to be manufactured; Figure 7(b) is a plan
view showing the pattern layout of the COFs on a lengthy
tape carrier; and Figure 7(c) is a plan view showing a
conventional pattern laYout of the COFs on a lengthy tépe
carrier;

Figure 8 is a .view depicting an arrangement in
accordance with Embodiment 3 of the preseﬁt invention,
and shows a plan view illustrating a pattern layout of
COFs of more than one kind on a lengthy tape carrier.

Figure 9 is a view depicting an érrangement in
accordance_with Embodiment 4 of the present in&ention,
and shows a cross secﬁion depicting an arrangement of a

COF when a semiconductor element and a tape carrier are
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bonded to each other through an anisotropic conductive
bonding film.

Figﬁre 10 is a view depicting an arrangement in
accordance with Embodiment 4 6f the present inventioﬁ,
and shows a cross section depicting an arrangement of é
COF when a semiconductor element and a tape carrier are
bonded to each other.through an anisotropic conductive
bonding paste..

Figures il(a) and 1i(b) are views depicting a
conventional arrangement} Figure il(a) is_a plan view
- showing the shape of a COF to be manufactured; énd Figure
11(b) is a plan view showing a conventional pattern

layout of the COFs on a lengthy'tape carrier.

DESCRIPTION OF THE EMBODIMENTS -

The following description hill describe embodiments
of the present invention. | The tape carrier type
semiconductor devices of the present invention include
COFs, TCPs, etc., and because substantiélly the same
functional effeét can be attained whether the pPresent
invention is applied to the COFs or TCPs, the kinds of
the tape carrier type semiconductor dévices of the
present invention are not especially limited. It should
be appreciated, howevér, that because the COFs are not

shaped in rectangles in many cases in comparison with the
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TCPs, the present invention can be more appreciated with

-the COFs. Thus, in the following explanation, the COFs

are used as examples of the tape carrier type
semiconductor devices. The COFs are not precisely
defined, and those mounted on the tape and those punched
out individually from the_tapé are both referred to as

the COFs.

(Embodiment 1)

Figures 1(a) and 1(b) show the shape.of the COF of
the.present embodiment and the iayout of the coé patterns
on the tape carrier, respectively.'

A COF 1 is of the shape shown in Figure 1(a), which
is identical with the shape of the COF 51 shown in Figure
11(a). The COF 1 is composed of a flexible printed board
on which a wiring pattern has been formed, and a
semiconductor element (indicated by black-paint) 2 bonded

and mounted thereon. The wiring pattern is generally

~composed of an inner lead connected to the electrode of

the semiconductor element 2 and an outer lead connected
to an external circuit. 1In Figure 1(a), the inner lead
is omitted for ease of explanation. |

In case that the COFs 1 are designed in a layout so
as to be aligned on the tape carrier in accordance with

the method of the present embodiment, adjacent COF
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patterns la and 1b are positioned on the tape carrier in
such a manner that one is turned by 180 degrees with
respect to the other. When punched out from the tape
carrier, the .COFs_ 1 of the identical shape can be

obtained from the COF patterﬁs la and 1b.
| According to the present embodiment, by aligning thé
COFs 1 of the same shape on the tape carrier in different
.directions, more COFs can be mounted on the tape cérrier
along its lengthwise direction in comparison with the
conventional arrangement by which thg COFs are mounted.in
a single direction, thereby utilizing the tape érea more
efficiently. This will be- discussed more in detail with
reference to a comparison between Figures 1(b) and 11 (b).
According to the conventional arrangement shown in
Figure 11(b), a useless area 52 is formed as all the COFs
51 are aligned in a single direction, and three COFs 51
are manufactured out of the tape carrier of a speéific
length L. On the other hand, according to the
arrangement of the present embodiment shown in Figure
l(b), é uselesé area 3 is formed as well, but.it is quite
small compared_with the useless area 52, and four COFs i
are manufactured out of the tape carrief of the same
length L. In other words, out of the tape carrier of the
iength. L, four COFs are manufactured in the. present

embodiment whereas three COFs are manufactured in the
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conventional arrangement. This means, if the same number
of COFs afe to be manufactured, the tape carrier can be
saved by 25% in length in the present émbodimeﬁt in
comparison with the conventional arréngement. Thus, the
arrangement of -the present embodiment can .éave the
manufacturing cost of the COFs significantly.

Next, Figure 2 shows a cross section §f the COF 1.
In case that a'triple—laYer tape is used as the tape
carrier, the semiconduétor element 2 is bqnded onto the
tape carrier 4 at a specific position, and a space formed
between the tape carrier 4 and seﬁiconductor eleﬁént 2 is
filled with sealing resin 5.

The tape lcarrier' 4 is co_mpésed of an insulating
materiél (tape darrier material) 6 made of polyimide, and
a copper foil pattern (wiring pattern ) 8 layered thereon
through a bonding agent 7 having a thickness of 5-15 um.
The thickness of the insulatiﬁg material 6 is 75 ',um
(typical thickness of an ordinary TCP), 40 um, or 25 pum.
The thickness of 46 ym or 25 um is preférable to fully
exploit the flexibility of the COF givén as benefits.
Also, a protruding électrode (generally referred to as
bump) 9 is formed at an external outlet ele;trbde of the
semiconductor element 2. Tinning or gilding is applied
to the éopper foil pattern.s and protruding.electrode 9.

when necessary, and in the present embodiment, tinning is
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applied to the copper foil pattern 8 and gilding is
applied to the protruding electrode 9.

When the semiconduct@r element 2 is bonded to the
f:ape carrier 4, the semiconductor element 2 and tape
carrier 4 are positioned in such a manner that the
electrode forming surface of the former opposes the
pattern surface of the latter, and heat and pressure are
applied for a predetermined time from either the back
surface of. the electrode forming surface of the
semiconductor element 2 or the back surface of the
pattern surface of the tape carrier 4, whéreby the
protruding electrode 9 of the semiconductor element 2 is
connected to the copper foil pattern 8 of the tape
carrier 4. In other words, in the present embodiment,
the copper foil patﬁern 8 is tinned and the protruding
electrode 9 is gilt, and the plating materials form alloy:
as héat and _pres.su.re are épplied. Consequently, the
protruding electrode 9.is_conﬁ¢cted to'fhe copper foil
pattern 8 by Au-Sn alloy.

After the protruding electrode 9 is connected to the
copper foii pattern. 8, a épace formed between the tape
carrier 4 and semiconductor elemeht 2 is filled with the
sealing iesin 5. The sealing resin S is filled in the
space to enhance moisture resistance and mechanical

strength. In addition, an insulating material called
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solder resist is applied entirely except for an external
connection terminal kthat is, outer iead) of the tape
carrier 4 to prevent short-circuit caused when an
conductive foreign substance is placed directly on the
pattern.

The COF shown in Figure 2 is composed of a -triple-
layer tape carrier 4; however, a COF composed of a.
double-layer tape carrier 10 as shown in Figure 3 may be
used as well. The tape carrier 10 does not require the
bonding agent 7 and the copper foil pattern 8 is directly
formed on the insulating material 6.

Next, Ehe following willldescribe the manufacturing
procedure of the COF of the present embodiment with
reference to Figures 4 (a) through 4(c).

Initially, the tape carrier 4 is manufactured in the
manufacturing procedure of the tape carrier shown in
Figure 4(a). When the pattern is designed, the'layout on
the tape carrier 4 must be designed in such a manner that
the useless areas 3 (see Figuré 1(b)) are minimized, that
is, as many COFs 1 as possible are manufactured out of
the tape carrier 4 of a specific length. i; should be
appreciated, however, that : the tape- carrier is
manufactured in the conventional manner and no additional
steps are requiréd.

Then, in the ILB (Inner Lead Bonding) step shown in
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Figure 4(b), the semiconauctor element 2 is bonded to a
specific position of the wiring pattérn formed. in the
manufacturing procedure.of the tape carrier 4. Here, the
semiconductor | élement 2 1is picked -up from the
semiconductor wafer and aligned to a specific position on
the tape carrier 4, and heat and pressure are applied bf
a- device called an inner lead bondéf, whereby the
semiconductor element 2 is bonded to the tape carrier 4.
In the ILB step, the wiring patterns are formed on the
tape carrier 4 in different directions with respect to
the direction in.which the_tapé is fed. Accordingly, the
alignment position of each semiconductor element 2 should
be matched with the  alignment direction of 'their 
respective wiring patterns, but only mechanism such that
can rotate the picked-up semiconductor element 2 at_
arbitrary angles has to be provided and no further ;
equipment is required. The ILB.step discussed above
corresponds to a first step set forth in claims bélow.

The ILB step is'fbllowed-by a resin'applying step
and an electrical testing step, and in the following
punching step shown in Figure 4(C), the COFs 1 formed
successively on the tape carrier 4 aré punched out
individually. This punching step is conducted by using
a punching mold. In the punching step, the direction

along which each COF 1 is'punched out also has to be
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matched with the alignment direction of their respective
wiring patterns, but here again, only mechanism such that
can rotate the punching mold.ét.arbitrary angles has to
be provided. Here, the punching step corresponds to a
sécond step set forth in claims below.

The COF 1 thus completéd'constitutes an a module
structure when the external connection terminal (outlead)
is connected to another circuit board in an OLB (Outer
Lead Bonding) step. For example, in case that the COF 1
is used as the driver of the'liquid crystal display, the
- COF 1 is connected to the liquid crysﬁal papél and the
like, thereby forming a liquid crystal module. Also,
chip components including.a resistor, a capacitor, an LED
(Ligquid Crystal Display), etc. can be mounted on the tape
carrier 4. Consequently, the tape carrier 4 can form a
module structure which also serves as a circuit board,
thereby utilizing a space in the moduie more efficiently.

In the manufacturing_method of the COF shown in
Figures 4(a).through 4(c), in.the IBL step and punching
step, a method of rotating the'pick—up mechanism of the
semiconductor element 2 and pﬁnching mold was explained
as é means to match the alignment diréction of the
semiconductor elements 2 and the punching-out direction
of the COFs 1 with:the direction of the wiring pattern.:

The following will explain another manufacturing method
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of the COFs with reference to Figures 5(a) through 5({(c)
and Figﬁres 6(a) and 6(b).

The tape carrier manufacturing step in Figure 5(a)
is identicai with the step in Figure 4(a).

In the ILB step shown in.ﬁigures 5(b) and 5(c), more
than one kind of semiconductor elements are mounted
sequentially on the same tape carrier 4 by using more .
than one pick-up wmechanism when picking up the
semiconductor elemenﬁs 2 from the semiconductor wafer and
positioning the same to the specific pésitions on the
tape carrier 4. 1In the present embodiment, twé kinds of
COFs la and 1b having opposite alignment directions are
formed on the tape carrier 4, and accordingly, two pick-
up mechanisms are providéd. Wheﬁ punched out, the COF's
la and 1b form identical COFs, but at this point, the
COFs having different aiignment directiéns on the tape
carrier are deemed aé different-kinds.

As shown in figure 5(b), the semiconductor element
2a is mounted on the wiring pattern which will become the
COF la by one pick-up mechaﬁism, and as shown in Figure
S(c), the semiconductor elément 2b is mounted on the
wiring pattern which will become the COF ib by the other
pick-up mechanism. As was in thé step of Figure 4(b),
the semiconductor elements 2a énd 2b mounted on the ﬁape

carrier 4 are bonded to the same by means of heating and
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pressurization by the inner lead bonder. The positibnal
relation betwéen.thé adjacent COFs 1la aﬁd 1b is constant
in the layout on the tape carrier 4. That is, when the
COFs la (COFs 1b) alone are concerned, the alignment
direction and intervals on the tape -carrier 4 are
constant. Hence, it is by no means difficult to mount .
the semiconductor element 2a énto each COF 1la by'using
one pick-up mechanism.

Further, the ILB step may.be conducted with the
conventional facility. To be more specific, more than
one kind of semiconductor elements are mcuntéd on the
same tape carrier 4 by feeding the tape carrier 4 more
than once into a bonding device compdsed of the pick-up
mechanism and inner lead bonder. 1In case of the present
embodiment, the step of Figure 5(b) is conducted in the
first feeding, and the step of Figure 5(c) is conducted
in the second feeding.-

The ILB step is followed by the.resin applying step
and eiecﬁrical testing step. Then, in the following
punching step of Figures 6(a) and 6(b), as was in the
ILB step, two kinds of COFs 1 are punched out from the
same tape carrier 4 with two.kinds of puﬁching moids by
feeding the tape carrier 4 once into two punching devices
or.feeding the tape carrier 4 into one'pﬁnching device.

twice. To be more specific, as shown in Figure 6(a), the
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COFs la are punched out by the first punching device (of
in the first feeding), and as shown in Figure 6(b), the
COFs 1b are punched out.by ﬁhe second punching device (or
in the second feeding). Alternatively, a punching mold
which can simultaneously punch out two kinds of COFs 1

may be employed in the punching step.

(Embodiment 2)

Figures 7(a) through 7(c) sho& another embodiment of
the preseht invention.

A COF 11 of the present embodiment is of fhe shape
shown in Figure 7(a), and used in the liquid crystal
module. 1In the liquid crystal module, more than one COF
is mounted at both ends of the liquid cfystal panel, and
in such a case, drivers each composed of wmirror
symmetrical COFs are mounted respectively at the top and
bottom (right andlleft) of the liquid crystal panel. The
arrangement of the present embodiment is particularly
effective in-manufactﬁring the mirror $ymmétrical COFs.

According to the arrangement of the present
embodiment, as shown in Figure 7(b), the COFs 1lla which
-are of the same shape as that of the coﬁ 11 of Figure
7(a) and COFs 11b which are mirror symmetrical with
respect to the COFs 1lla are aligned alternately on the

same tape carriexr 4. The COFs 11b are positioned where
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the COFs 1lla are reversed.from left to right and turned
by 90 degrees counter clockwise in the drawiﬁg. _The
semiconductor elements 12a are bonded to the COFs 11a,
and the semiconductor elements 12b are bonded to the COFs
1llb. The semiconductor elements 12a and 12b are rotated
by 90 degrees to match with the COFs 1la and 1lb on the
tape carrier 4.

As has been discuséed, in the.present embodiment,
two kinds of 'COFs lla and. 11b which are mirror
symmetrical with respect to each other are aligned on the
tape carrier 4 in the directions suc¢h that minimizes the
useless areas of the tape carrier 4. Accordingly, more
COFs caﬁ be mounted on the tape carrier 4 along its
lengthwise direction, théreby utilizing the tape area
efficiently.

Conventionally, the COFs 1la and 1lb have to be
manufactured out of different tape carriers. Figure 7(c)
shows the tape carrier 6n which the CCFS lla are formed
in accordance with the conventional manufacturing method.

According to the arrangement of the present
embodiment shown in Figure 7(b), six COFs 1lla and 11lb are
manufactured ‘in total from the tape carrier 4 with the
length shown in the drawing. In contrast, éc¢ording to
the conventional arrangement shown in Figure 7(c), only

five COFs l1lla are manufactured from the tape carrier of
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the same length as that shown in Figure 7(b). Thus,
according to the arrangement of the present embodiment,
more COFs can be obtained from the fape carrier of the
same length in comparisop'with the conventional method,
‘and the manufacturihg cost of the COFs can be éavéd
significantly.

Further, when two kinds of COFé'are manufactured,
only one kind of tape carrier is necessary, because two
kinds of COFs can be manufactured simultaneously on the
same tape carrier.

In the manufacturing prqcedure of the Cofs 1la and
11b, the semiconductor elements 12a and 12b respectively
bonded to the COFs lia and 11b are not necessarily the
saﬁe (that is, the semiconductor elements 12a and 12b are
generaliy designed so as Eo fﬁnction mirror
symmetrically) . In this case, the bornding is not
éonducted by merely providing meqhanism which'can_rotate
the picked-up semiconductor _elements 12a and 12b at
arbitrary angles as shown in Figure 4(b) in Embodiment 1.

Thus, in the ILB step of the present embodiment, as
were in the steps of Figufes 5(b) and 5(c¢) of Embodiment
1, it is preferable tg mount the semicon&ﬁctér elements
12a and 12b alternately on the same tape carrier 4 by
using two pick-up mechanisms, or alternatively, by

feeding the tape carrier 4 twice into the bonding device
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compbsed the pick-up medhaniSm and.inner lead bonder.
The positional relation between the adjacent COFs 1la and
11b in the layout on the tape carrier 4 is cbnstant.
That 1is, when the COFs 1lla (COFs 11b) alone are
concerned, the_aliénment direction and intervals on the
tape carrier 4 afe constant. Hence, it is by no means
difficult to mount the semiconduétor element 12a onto
each COF l1lla by using one pick-up mechanism. |

The same can be said in the punching step. That is,
because the same punching mold can .not be ‘used for the
mirror s&mmetrical COFs 1lia and 11b, it is preferable to
use two kinds of punching molds, and feed the tape
carrier 4 into two punching devicés once or feed the tape
carrier 4 into one punéhing device twice as were in the

steps of Figures 6(a) and 6(b) in Embodiment 1.

(Embodiment 3)

Figure 8 shows still aﬁother embodiment of the
present invention.
| In the present embodiment, two kinds of COFs 13 and
14 of.different shapeé are aligned alternately on fhe
 same tape carrier 4. The COFs 13 aﬁd 14 are not
necessarily used for the same module, and they can be
used for different purposes wheanUnched out. The COFs

13 and 14 are combined in such a manner that the pattern
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area on the tape carrier 4 can be utilized most
efficiently (that is, useless areas which are not used in
manufacturing the COFs are minimized).

Figure 8 shows a case where two kinds of COFs are
formed on the same tape carrier 4, but threelbf.moré
kinds 6f COFs may be formed on the. same tape carrier 4.
In such é case, a plurality kinds of COFs are aligned in
a specific order. |

As has been discussed, according to-the arrangement
of the present embodiment, more than one kind of COFs
each havingla different shape are simultaneousiy formed
on the same tape carrier. By making a combination such
that minimizes the useless areas on the tape carrier, the
.tape area can be utilized . efficiently, and the
manufacturing cost of the COFs can be saved
.significantly. | | | |

Further, because more than one kind of COFs can be
formed simultaneously on one kind of tépe carrier, this
method is suitable in manufacturing the devices of many
kinds with a small number of each.

In the manufacturing procedure of the COFs 13 and
14, the semiconductor elements 13a and.l4n.bonded to the
CbFs 13_and 14 in the ILB step are basically of different
kinds. Thus, as was in Embodiment 2, the bonding is nqt

conducted by merely providing mechanism which can rotate
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the picked-up semiconductor eléments 135 and 1l4a at
arbitrary_angles as shown in'Figure 4 (b) in Embodiment 1.

Thus, in the ILB step of the present embodiment, as
were in the steps of Figures 5(b) and 5(c) in Embodiment
1, it is preferablé to mount the semiconductor elements
13a and 1l4a. alternately on the same tape carrier 4 by
using two pick-up mechanisms,- or élternatively, by |
feeding the tape carrier 4 twice into the bonding device
composed the pick-up mechanism and inner lead bonder.
The positional relation between the adjacent COFs 13 and
14 in the layout on the tape carrier 4 is constént; That
is, when the COFs 13 (COFs 14) alone are concerned, the
alignment direction and'intervéls on the tape carrier 4
are constant. Hence, it is by no means difficult.to
mount the semiconductor element 13a onto each COF 13 by
using one pick-up mechanismf

Even in case of forming three or more kinds of COFs
on the same tape carrier, the positional relation between
two kinds of adjacent COFs of specific kinds is constant.
That is, when one specific kindl'of COFs alone are
concerned, the alignment direction and intervals on the
tape carrier 4 are constant. In-other woras, the COFs of
~the same kind are repetitively'formed;on the same tape -
carrier 4 at regular intervals.

The same can be said in the punching step. That is,
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because the same punching mold can not bé used for the
COFs 13 and 14 of different sha?es, it is preferabie to
use two kinds of punching molds, and feed the tape
carrier 4 once into two punching devices or feed the tape
carrier 4 into one punching device twice as were in the

steps of Figures 6(a) and 6(b) in Embodiment 1.

(Embodiment 4)

In Embodiments 1 through 3, in the ILB step shown in
Figure 2, the semiconductor element 2 and tape carrier 4
afe aligned with respect to each other at the ﬁrotruding
electrode 9 of the former and the copper foil pattern 8
of the latter, and bonded'to each other by means of
heating and pressurizing by the inner lead bondér.
Further, after the protruding.electrode 9 is connected to
the copper foil pattern 8, a space formed between the
tape carrier 4 and semiconductor element 2 is filled with
the sealing resin 5 to enhance moisture resistance and
mechanical strength. |

In contrast, in the present embodiment, the ILB step
is simplified by using an anisotropic bonding agent to
bond the semiconductor element and tape Cérrier.

According to the arrangement shown in Figure 9, the
protruding eleétrode 9 of_thé Semiconductor elément 2 and

copper foil pattern 8 of the tape carrier 10 are bonded
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to each othef by an anisotropic conductive bonding film
15 whichlis made by disperéing conductive particles 15b
within anlinéulating bonding agent 15a. In this case,
the anisotropic cbnductive'bonding film 15 is transferred
onto the copper foil pattern 8 of the tape carrier 10,
and after the semiconductor element 2 is posiﬁioned over
the same, a pressure is applied,_whereby the protruding
electrode 9 and copper foil péttern 8 afe ele;trically
connected through thelconductivé particles 15b. |

In case that the anisotropic conductive bonding film
15 is used as has been discussed, the end portion can be
also sealed by the anisotropic conductive bonding £ilm 15
as another effect. Thus, no sealing resin is hecessary
and the step of filling the space with the sealing resin
can be omitted, thereby making the assembling step
simpler than the one in the conventional method. In
other words, in case of the assembly in which the
protruding electrode 9 of the semiconductor element 2 is
bonded to the.copper foil pattern 8 of the tape carrier
10 through the Au-Sn alloy as described in Embodiment 1,
two steps are reqﬁired:.bonding the protruding electrode
9 to the copper foil pattern 8 in the-ILB step; and
sealing the bonded portion in the resin sealing step.
However, if the anisotfopic conductive bonding agent is

used as was discussed herein, the bonding step
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‘corresponding to the ILB step can include ﬁhe sealing
step, thereby making the procedure simpler.

In Figure 9, the anisotropic conductive bonding film
15 is used as the anisotropic conductive bonding agent.
However, the same effect can be obtained if an
anisotrépic conductive bonding paste 16 is QSed as shown
in Figure 10. |

Also, Figures 9 and 10 show the case where double-
layer tape carrier 10 is used. However, the étructure of
the tape carrier is not especially limited, and. the
triple-layer tape carrier 4 can be used as wéll. The
same can be said in Embodiments 2 and 3. In other words,
in Embodiment 2 or 3, the tape carrier 4 éan be replaced
with the double-layer tape carrier 10. |

As has been discussed, a tape carrier type
semiconductor device of Embodiment 1 can be manufactured
by:

bonding ana mountiﬁg a semiconductor element on a
specific position of each wiring pattern on a tape
carrier on which wiring pattéfns of én identiéal shape
are aligned ip more than one direction with respect to a
direction in which the tape carrier is'féd in a layout
such that increases a utilized area of the tape carrier;

and

punching out tape -carrier type semiconductor
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~devices, each having the wiring pattern aﬁd the
semiconductor element bonded and mounted éhereon, from
the tapé carrier.

In this manner, by allgnlng the w1r1ng patterns of
the identical shape in more than one direction with
respect to a direction in which the tape carrier is fed
in a layout such that increases a utilized area of the
tape carrier, useless areas which have no contribution in
forming the tape carrier type semiconductor devices on
the tape carrier can be reduced compared with a
conventional arrahgement in which all the wiriné patterns
are formed and aligned 6n_the tape carrier along the same
"direction.

Consequently, from the tape carrier of a specific
length, more tape carrier type semiconductér devices can
be manufactured comparea with the conventional method,
thereby making it possible to save the manufacturing cost
of the tape carrier type semiconductor devices
significantly.

Further, a tape carrier typé semiconductor device of
Embodiments 2 and 3 is manufaétured by:

bonding and mounting a semicondugtéf element on a
specific position of each wiring pattern on a tépe
carrier on which wiring patterns of more than one kind

each having a different shape are aligned in a layout

?
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such that increases a utilized area 6f the tape carrier;
and

punching out tape carrier type semiconductor
‘devices, each having' the 'wiring pattern and thé
semiconductor element bonded and mounted thereon, from
the tape carrier.

In case that the wiring patterns of more than one
kind each having a different shape afe aligned on the
same tape carrier, these wiring patterns of more thén one
kind can be aligned in a layout such that increases a
utilized area of the tape carrier by making én,optimal
combination. o Thus, uselesé' areas which have no
contribution in forming the tape carrier type
semiconductor devices on the tape carrier can be reduced
compared with the conventional arrangement in which the
wiring patterns of the same kind are aligned along the
same direction.

Consequently,.from the tape carrier of a specific
length, more tape carriér type semiconductor devices can.
be manufactured compared with the conventional method,
thereby making it possible to save the manufacturing cost
of the tape carrier type éemicondﬁctor devices
, significantly.

Further, in case that the tape carrier type

semiconductor devices of more than one kind are
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manufactured, these tape carrier type semiconductor
devices can be manufactured simultaneously on a single
kind of tape carrier. -Thus, the arrangements of the
present invention are suitable in manufacturing the
devices of many kinds with a small number of each.

The tape carrier used for the tape carrier type
semiconductor device may be arranged in such a manner
that the wiring patterns are fixed onto a tapé carrier
material forming a basis of the tape carrier through a
bonding agent. In this case, the present invention can
be applied to a triple-layer tape carrier.

Alternatively, the tape carrier may be arranged in
such a manner that the Wiring pattérns are fixed onto a
tape_carriér material forming a basis of the tape carrier
without using any bonding agent.  In this case, the
present invention can be applied to a double-layer tape
carrier. |

The above method'of manufactufing a tape carrier
type semiconductor de&ice may be arranged_ in such a
manner that each semiconductor element is rotated in
accordance with an alignment direction of the wiring
pattern, and then mounted on the specific ﬁosition of the
wiring pattern on the tapé.carrier.

In otherlwords, in case that the wiring patterns. of

‘the same shape are aligned in more than one direction
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with respect to a directioﬁ in which the tape carrier is
- fed, the semiconductor-elemehts mounted on the wiring
patterns have to be mounted in accordance with the
alignment direction of -the wiring patterns. Hence,
according to the above arrangement, the semiconductor
eléments are rotated in accordance with their respective
wiring patterns and then mounted on the specific
positions of the Qiring: patterné, thereby making it
possible to mount ~the semiconductor elements in
accordance with the alignﬁent directions of their
respective wiring patterns.

Also, the tapé carrier type semiconductor device
- formed on the tape carrier  may be arranged in such a
manﬁer so as to be punched out from the tape carrier by
a punching mold which iS‘allowed to rotate in accordance
with an alignment direction of the wiring patterns.

In other words, in case that the wiring patterns of
the same shape are aligned in more than one direction
with respect to a direction in which the tape carrier is
fed, the'tape carrier type semiconductor devices on the
tape carrier have to be punched out in accordance with
the alignment direction of the wiring patterns. Hence,
according to the above arrangement, the tape carrier type
semiconductor devices on the tape carrier can be punched

out in accordance with the alignment direction of the
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wiring patterns.

The above manufacturing method of a.tape carrier
type semiconductor device may be arranged in such a
maﬁner that: |

each semiconductor element .is mounted on the
spécific position of the wiring' pattern on the tape
carrier by pick-up mechanisms provided in one-to-one
cofrespondence for each kind of wiring paﬁterns on the
tape carrier; and

the semiconductor elements to be mounted on the
wiring patterns of a saﬁe kind afe mounted by a same
pick-up mechanism. |

In other words, in case that the wiring patterns of
more than one kind are formed on the tépe lcafrier
éimultaneéusly, the semiconductor elements have ﬁo be
mounted on their respective wiring pattefns in accordance
with the kinds thereof. Hence, acéording to the above
arrangement, the semiconductor elements can be mounted on
their respective wiring patterns in accordance wiﬁh the
kinds Ehereof. Here, even when the wiring patterns are
of the same shape, if the élignment.:directions are
different, these wiring.pa;terns are deeméd’as differenﬁ
kinds.

The manufacturing method of  a tape carrier 'type

semiconductor device may be arranged in such a manner
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that each semiconductor element is mounted on the
specific position of the wiring pattern on the tape
carrier while the tape carrier is fed into a
manufacturing device which conducts the bonding and
mounting step as many times as the number of kinds of the
wiring patterns on the tapé carrier, and that_ the
semiconductor elements to be mounted on the wiring
patterﬁs of a same kind are mounted in a same rouhd of
repetitive feeding of the tape carrier.

According co the above arrangement, the
seﬁiconductor elements can be mounted in accordance with
the kinds of the wiring patterns.

The manufacturing method of the tape carrier type
semiconductor device may be arranged in such a manner
that:

tape carrier type semiconductor devices on the tape
carrier are punched out from the tape carrier by as many
punching molds as the number of kinds of the wiring
patterns; and

the tape carrier type seﬁicoﬁductor devices having
the wiring patterns of a same kind are punched out by a
sahe punching mold. -

In other words, in case that_more than one kind cf

-wiring patterns are iorméd simﬁltaneously on the tape

carrier, the tape carrier type semiconductor devices have
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to be punched out from the tape darrier'in accordahce
with the kinds (Shapes) of the wiring patterns.. Hence,
according to the above arrangement, the tape carrier type
semiconductor devices can be punched out from the tape
carrier in accordance With the kinds of the wiring
patterns.

In addition, the manufacturing méthod of a carrier
type semiconductor device ﬁay be arranged in such a
manner that:

the tape carrier type semiconductor devices on the
tape carrier are punched out from the tape carrier by as
many punching molds as the number of kinds of the wiring
patterns while being fed into a device conducting the
punching step as many times as the number of kinds of the
wiring pattern; and

the tape carrier type semiconductor devices having

the wiring patterns of a same kind are punched out by a

- same punching mold.

According to the above arrangement, the tape carrier
type semiconductor devices can be punched out from.the
wiring pattern in accordance with the kinds of the wiring
patterns. |

The manufacturiﬁg method.of a tape carrier type
semiconductor deVice‘may be arrénged in such a manner

that the semiconductor element is bonded to the wiring
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pattern 6n the tape carrier by forming Au-Sn alloy.

According to the.above arrangement, for example, the
gilt semiconductor electrode and the tinned wiring
pattern are heated and ﬁressurized and Au-Sn alloy is
-formed, whereby the .semiconductor ~element and wiring
pattern are bonded to each other._ Thus, the conventional
bonding method can be emplqyed.

The manufaéturing' method of a tape carrier type
semiconductor device may be arranged in such a manner
that the semiconductor element is bonded to the wiring
pattern on the tape carrier by means of an anisotropic
conductive bonding agent. |

According to the above arrangement, by bdnding the
semiconductor element and wiriﬁg patterﬁ on the tape
carrier by means of an anisotropic conductive bonding
.agent, the end portion can be sealed by the anisotropic
conductive bonding agentlas another effect. Thus, the
seaiing resin which is convenﬁionally used to obtain the
above sealing effect can be omitted. Thus, because the
sealing resin filling step can be omitted, the procedure
can be simpler than the conventional procedure.

The invention being thus described, it will be
obvious that the same may be varied iﬂ'many ways.' Such
variations are not to be regarded as a departure from the

spirit and scope of the invention, and all such



-39-
modifications as would be obvious to one skilled in the
art are intended to be included within the scope of the

following claims.
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1. A tape carrier (4) used for a tape carrier type

CLAIMS:

semiconductor device (1) comprising a 1engthy ﬁape
carrier (4) and a semiconductor element (2) bonded and
mounted theréon, on which wiring patterns of said tape
carrier type semiconductor device (1) are successively
formed, wherein:

wiring pattefns of an identical shape are aligned'in
more than one direction with respect to a direction in
which said tape carrier (4) is fedlin a layout such that

increases a utilized area of said tape carrier (4).

2. A tape carrier (4) used for a tape cafrier type
semiconductor device (lla, 11b) comprising a leﬁgthy tape
carrier (4) and a semicondﬁctor element (12a; 12b) bonded
and mounted thereon, on which wiring patterns of said
tape carrier type semiconductor device (1la, 11b) are
successively'formed, wherein:

wiring patterns of more than one kind each having a
different shape are .aligned in a layoﬁt such that

increases a utilized area of said tape carrier (4).

3. The tape carrier (4) of Claim 1 or 2, wherein
said wiring patterns (8) are fixed onto a tape carrier

material (6) forming a basis of said tape carrier (4)
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through a bonding agent (7). | RO O

4. The tape carrier (4) of Claim 1 or 2, wherein
said wiring patterns (8) are fixed onto a tape carrier
material (6) forming a basis of said tape carrier (4)

without using any bonding agent.

5; A tape éarrier type.sémicénductor device (1)
manufactured by:

bonding and mounting a semiconductor element (2) on
a specific position of each wiring pattern oﬁ a tape
carrier (4) on which wiring patterns of an identical
shapé are aligned in more than one direction with respect
ﬁo a direction in which said-tape carrier (4) is fed in
-a layout suéh that increases a utilized area of said tape
carrier (4); and

punching out tape carrier type semiconductor devices
(1), each comprising ﬁhe wiring pattern and the
semiconductor elemenf (2) bonded and mounted thereon,

from said tape carrier (4).

6. A tape carrier type semiconductor device (1l1a,
11b) manufactured by:
bonding and mounting a semiconductor element (12a,

12b) on a specific position of éach.wiring pattern on a
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tape'carrier (4) on which wiring patterns of more than
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one kind each having a different shape are aligned in a
layout such that increaées a utilized area of said tape
carrier (4); and

punching out tape carrier type semiconductor devices
(11a, 11b), each comprising the wiring pattern and the-
semiconductor element (i2a, 12b) bonded and mounted

thereon, from said tape carrier (4).

7. The tape carrier type semiconductor.device (1) of
Claim 5 or 6, wherein a bonded portion on sdid ﬁape
carfier (4) where said semiconductor element (2). is
bonded.and mounted is a COF bécked with a tape carrier

material (6).

8. The tape carrier type semiconductor device (1) of
Claim 7, wherein said tape carrier material (6) is made.

of polyimide resin and has a thickness of 75 um or less.

9. A method of manufactufing a tape carrier type
- semiconductor device (1) comprising;

a first stép of bonding and mounting a semiconductor
. element (2) on a specific position of each wiring pattern
on a tape darrierl(g) on which wiring patterns of an

identical shape are aligned in more than one direction



A

with respect to a direction in which said tape carrier
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(4) is fed in a layout such that increases a utilized
area of said tape carrier (4); and

a second step of punching out tape carrier type
semiconductor devices (1), each comprising the wiring
pattern and the semiconductor element -(2) bonded . and
mounted thereon, from séid tap'e carrier (4), so that
individual tape carrier type semiconductor devices (1)

are manufactured.

10. A_method of manufacturing a tape éarrier type
semiconductor device (1la, 11b) comprising:

a first step of bonding and mounting a semiconductor
element (12a, 12b) on a specific position of each wiring
pattern on a tape carrier (4) on &hich'wiring patterns of
more than one kind each having a different shape are
aligned in a layout such that inéreases a utilized area
of said tape carrier (4); and

| a second step of punching out tape carrier type
semiconductof devices (11a, 11b), each éomprising the
wiring pattern and the semiéonductor element (12a, 12b)
bonded and mounted thereon, from said tape carrier (4);,
so that individual tape -carrier type semiconductor

devices (11la, 11b) are manufactured.
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11. The method of manufacturing a tape carrier type
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semiconductor device (1) of Claim 9, wherein, in said
first step, each semiconductor element (2) is rgtated in
accordance with an alignment direction of the wiring
pattern, and then mounted on the specific position of the

wiring pattern on said tape carrier (4).

12. The method of manufacturing a tape carrier type
semicenductor device (1) of Claim 9 or 10, wherein, in
said first step:

each,semicoﬁductor element (2) is mounted on the
specific position of the wiring pattern on said tape
carrier (4) by pick-up mechanisms provided in one-to-one
correspondence for each kind of wiring patterns on said
tape carrier (4); and

the semiconductor elements (2) te be mounted on the
wiring patterns of a same kind are mounted by a same

pick-up mechanism.

13. The method of menufacturing a tape carrier type
semiconductor device_(l) of Claim 9 or 1d,.wherein, in
said first step: -

eaeh semiconductor eleﬁent (2) is mounted on the
specific position of the wiring pattern on said tape

carrier (4) ‘while said tape‘carrier (4) is fed into a
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manufacturing device which conducts said first step as
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many times as the number of kinds of the wiring patterns
on said tape carrier (4); and

the.semiconductor elements (2) to be mounted on the
wiring patterns of a same kind are mounted in a same

round of repetitive feeding of said tape carrier (4).

14. The method.of manufacturing a tape carrier type
semicoﬁductor-device (1) of Claim 9, wherein, in said
second step: |

each of the tape carrier type semiconductor devices
(1) on said tape carrier (4) is punched out from said
tape carrier (4) by a punching mold which is allowed to
rotate in accordance with an alignment direction of the

wiring patterns.

15. The method of manufacturing a tape carrier type
semiconductor device (1) of Claim 9 or 10, wherein, in
said second step:

the tape carrier type semiconductor devices (1) on
said tape carrier (4) are punched out from said tape
carrier (4) by as many punéhing molds as the number of
kinds of the'wiring patterns; and

the tape carrier type semiconductor devices (1)

having the wiring patterns of a same kind are punched out
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by a same punching mold. ) NN
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16. The method of manufacturing a tape carrier type
semiconductor device (1) of Claim 9 or 10, wherein, in
said second step:l

the'tape carrier type semiconductor devices (1) on
said tape carrier (4) are punched out from said tape
carrier (4) by as many punching molds as the number of
kinds of the wiring pattérns while said tape carrier (4)
is fed into a manufacturing device conducting said second
step as many times as the number of kinds of the wiring
patterns; and

the tape carrier type semiconductor devicés (1)
having the wiring patterns of a same kind are punched out
by a same punching mold in a same round of repetitive

feeding of said tape carrier (4).

17. The method of manufacturing a tape carrier type
.semiconductor device (1) of any of Claims 9 through 16;'.
wherein, in said first step, the semiconductor element
(2) is bonded to the wiring pattern on said tape carrier

(4,10) by forming Au-Sn allcy.

18. The method of manufacturing a tape carrier type

semiconductor device (i) of any of Claims 9 through 16,
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wherein, in said first step, the semiconductor element
(2) is bonded to the wiring pattern on said tape carrier
(10) by means of an anisotropic éonductive bonding agent

(15, 16).

-
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