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SEMICONDUCTOR DEVICE AND METHOD OF FABRICATION THEREOF,

SEMICONDUCTOR MODULE, CIRCUIT BOARD, AND ELECTRONIC EQUIPMENT

TECHNICAL FIELD
This invention relates to a semiconductor device and a
method of fabrication thereof, together with a semiconductor

module, a circuit board, and electronic equipment.

BACKGROUND ART

One result of the recent miniaturization of electronic
equipment is a demand for semiconductor device packages that
can be used for high-density mounting. To address this demand,
surface~-mount packages such as a ball grid array (BGA) or chip
scale/size package (CSP) have been developed. Surface-mount
packages make it possible to use a substrate on which is formed
an interconnecting pattern to be connected to semiconductor
chips.

However, it is difficult with surface-mount packages in
the prior art to improve the reliability and productivity,
because the connections between the semiconductor chips and the
interconnecting pattern are done by an alloy such as solder.

The present invention was devised in order to solve the
above problems in the art. The objective thereof is to provide
amethod of fabricating a semiconductor device that has superior
reliability and productivity, together with a semiconductor
device formed by this method, a semiconductor module, a circuit

board, and electronic equipment.
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DISCLOSURE OF THE INVENTION /;ff

(1) A method of fabricating a semiconductor devicesin
accordance with this invention comprises the steps of: a’f(xjizing
semiconductor chips by an adhesive to a tape carrieJE,-"én which
are formed bonding portions in a matrix; connectin électrodes
formed on the semiconductor chips electrically £o the bonding

portions; and dividing the tape carrier intoAndividual units

for each of the semiconductor chips.

In this invention, bonding portion$ are any portions for
connection to individual semicond é{:or chips, and could
comprise lands for connecting elecyj des of the semiconductor
chips, lands for forming externa’{ electrodes, or wiring for
connecting these lands, by w%y of example. These bonding
portions are provided on the s/ubstrate and they do not protrude
into device holes. £

In this aspect of /{llle invention, a plurality of bonding
portions are formed agross the width of the tape carrier and
a plurality of semigbnductor chips are connected thereto. This
makes it possiblefto mount a plurality of semiconductor chips

across the width of the tape carrier, so that a large quantity

of semiconduor devices can be fabricated.

(2) " method of fabricating a semiconductor device may
further mprise a step of forming a plurality of external
electr¢des on the tape carrier.

' (3) In this method of fabricating a semiconductor device,

the step of dividing the tape carrier into individual units may
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involve stamping the tape carrier into individual units.

{(4) In this method of fabricating a semiconductor device,
electrically conductive particles may be dispersed within the
adhesive, whereby the bonding portions and the semiconductor
chips are electrically connected.

The bonding portions and the electrodes are electrically
connected by the electrically conductive particles in this
aspect of the invention, making it possible to fabricate
semiconductor devices by a method that has superior reliability
and productivity.

(5) In this method of fabricating a semiconductor device,
the adhesive may be interposed between the bonding portions and
surfaces of the semiconductor chips bearing the electrodes,
then pressure may be applied between the semiconductor chips
and the tape carrier, whereby connections between the
electrodes formed on the semiconductor chips and the bonding
portions are performed via the electrically conductive
particles.

(6) In this method of fabricating a semiconductor device,
the tape carrier may be unwound from a reel, and the tape carrier
may be wound onto another reel while the execution of at least
one of the steps of the method, in preparation for a next step.

Since this ensures that each step can be performed in a
reel-to-reel manner, it makes it possible to fabricate the
semiconductor devices smoothly.

(7) In this method of fabricating a semiconductor device,

at least one of the steps of this method may be performed after
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a step of cutting the tape carrier into rectangular substrates
of a length comprising a plurality of the bonding portions in
the longitudinal direction of the tape carrier.

Since this enables a step or steps to be performed on the
rectangular substrate, this is more efficient for short
production runs than steps performed during reel-to-reel
processing.

(8) In this method of fabricating a semiconductor device,
identification marks may be formed in the tape carrier, for
delimiting the bonding portions at positions within regions at
which the tape carrier is to be cut into the rectangular
substrates.

This configuration makes it possible to easily identify
the cutting positions when the tape carrier is cut into
rectangular substrates.

(9) In this method of fabricating a semiconductor device,
the step of cutting the tape carrier into rectangular substrates
may be performed before the semiconductor chips are affixed to
the tape carrier; and the tape carrier may be cut on widthwise
lines of the bonding portions that are the {(integer n X constant
d)th widthwise lines of the bonding portions in the longitudinal
direction, with any one line of the bonding portions across the
width of the tape carrier acting as a base line.

This ensures that a usable tape carrier is used, even if
it is not cut into rectangular substrates. The tape carrier
is cut on bonding portions at predetermined positions. In this

case, since the tape carrier is cut on the bonding portions,
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wider cutting regions can be ensured than in a case in which
the tape carrier is cut between adjacent bonding portions. As
a result, not only is the cutting operation facilitated, but
no stress is imparted to the remaining bonding portions on the
rectangular substrate during the cutting, enabling an
improvement in the yield.

(10) In this method of fabricating a semiconductor
device,

the step of affixing the semiconductor chips to the tape
carrier may be performed before the step of cutting the tape
carrier into rectangular substrates;

the semiconductor chips may be mounted on the bonding
portions, except for the bonding portions in the (integer n X
constant k)th widthwise lines of the bonding portions in the
longitudinal direction, with any one line of the bonding
portions across the width of the tape carrier acting as a base
line; and

the tape carrier may be cut on widthwise lines of
interconnecting pattern that are the (integer n x constant d)th
(where k £ d) widthwise lines of the interconnecting pattern
in the longitudinal direction from the base line.

The tape carrier is cut into rectangular substrates after
the semiconductor chips are mounted thereon, so this
configuration ensures that there are no semiconductor chips
mounted at the cutting positions. The tape carrier is cut on
the bonding portions where there are no semiconductor chips.

Since the tape carrier is cut on the bonding portions, it is
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possible to ensure wider cutting regions than if the tape were
cut between adjacent bonding portions. As a result, not only
is the cutting operation facilitated, but no stress is imparted
to the remaining bonding portions on the rectangular substrate
during the cutting, enabling an improvement in the yield.

(11) In this method of fabricating a semiconductor
device,

the bonding portions may be formed on the tape carrier,
except for widthwise lines of regions for the formation of the
bonding portions that are the (integer n X constant k)th
widthwise lines of the regions for the formation of the bonding
portions in the longitudinal direction, with any one line of
the region for the formation of the bonding portions acting as
a base line;

the step of cutting the tape carrier into rectangular
substrates may be performed befoi‘e the semiconductor chips are
affixed to the tape carrier, and

the tape carrier may be cut on widthwise lines of the
regions for the formation of interconnecting pattern that are
the (integer n X constant d)th (where k £ d) widthwise lines
of the regions for the formation of the interconnecting pattern
in the longitudinal direction from the base line.

This ensures that there are no bonding portions in the
widthwise line of the region for the formation of the bonding
portions that is at each position for the cutting of rectangular
substrates. This makes it possible to ensure wider cutting

regions. As a result, not only is the cutting operation
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facilitated, but no stress is imparted to the remaining bonding
portions on the rectangular substrate during the cutting,
enabling an improvement in the yield. Moreover, since the
regions in which no bonding portions are formed are guaranteed
to be of the width of the region for the formation of bonding
portions, there is no slippage of the positions at which the
bonding portions are formed. It is therefore not difficult to
identify the positions of the bonding portions.

(12) In this method of fabricating a semiconductor
device,

the bonding portions may be formed on the tape carrier,
except for widthwise lines of regions for the formation of the
bonding portions that are the (integer n X constant k)th
widthwise lines of the regions for the formation of the bonding
portions in the longitudinal direction, with any one line of
the region for the formation of the bonding portions acting as
a base line;

the step of affixing the semiconductor chips to the tape
carrier is performed before the step of cutting the tape carrier
into rectangular substrates;

the semiconductor chips may be affixed to the tape carrier
only on regions wherein the bonding portions are formed; and

the tape carrier may be cut on widthwise lines of the
regions for the formation of interconnecting pattern that are
the (integer n x constant d)th (where k = d) widthwise lines
of the regions for the formation of the interconnecting pattern

in the longitudinal direction from the base line.
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Since the tape carrier is cut into rectangqular substrates
after the semiconductor chips have been mounted, this
configuration ensures that no semiconductor chips are mounted
at the cutting positions. In addition, no bonding portions are
formed in the widthwise lines of the regions for the formation
of the bonding portions at the cutting positions. This makes
it possible to ensure wider cutting regions. As a result, not
only is the cutting operation facilitated, but no stress is
imparted to the remaining bonding portions on the rectangular
substrate during the cutting, enabling an improvement in the
yield. Moreover, an area equivalent to the region for the
formation of the bonding portions is ensured even in the region
where no bonding portions are formed, so there is no slippage
of the positions at which the bonding portions are formed. It
is therefore not difficult to identify the positions of the
bonding portions. The tape carrier is cut at positions where
there are no bonding portions or semiconductor chips.

(13) In this method of fabricating a semiconductor device,
a sprocket hole and a positioning hole may be formed in the tape
carrier; and the steps of this method may be performed with the
positioning hole acting as a base position.

This configuration makes it possible for the positioning
hole to act as a base position for determining various positions,
even if the sprocket holes deform during the unwinding of the
tape carrier.

(14) Inthis method of fabricating a semiconductor device,

through-holes may be formed in the tape carrier; and the
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external electrodes may be connected to the bondix}{pjortions
through the through-holes, and may also be provide,d’(gn a surface
on the opposite side from the surface on wh/'z{h the bonding
portions are formed. /

(15) In this method of fabricatinga §4.conductor device,
the step of forming the external electrﬁées on the tape carrier
may comprise a step of mounting a material for forming the
external electrodes onto the tapei‘cﬂ.arrier and a reflow step of
heating and melting the materi;’{ to form ball shapes.

(16) A semiconductor dule in accordance with this
invention comprises: /

a rectangular subs}e{ate on which bonding portions are
formed in a matrix; /

a plurality of Semiconductor chips to be disposed at
positions corresponding to the bonding portions; and

an adhesive for connecting the rectangular substrate and

the semiconductof chips.

with thi'aspect of the invention, semiconductor chips
" on a rectangular substrate in a matrix (a
plurality rows and a plurality of columns), making it
possible ’- mount a large number of semiconductor chips on a
single rtangular substrate and thus enabling an improvement
in the oductivity of semiconductor devices. With this aspect
of tie invention, bonding portions are any portions for
coyxection to individual semiconductor chips, and could
comprise lands for connecting electrodes of the semiconductor

hips, lands for forming external electrodes, or wiring for

This Sheet Has Been Rep.

[TITILR



10

15

20

25

connecting these lands, by way of example. These bonding
portions are provided on the substrate and do not protrude into
device holes.

(17) In this semiconductor module,

the adhesive may be formed of an anisotropic conductive
film;

the anisotropic conductive film may be interposed between
surfaces of the semiconductor chips on which electrodes are
formed and the bonding portions; and

the bonding portions and the electrodes may be
electrically connected by electrically conductive particles
comprised within the anisotropic conductive film.

This means that the bonding portions and electrodes are
connected electrically by the anisotropic conductive film,
ensuring a more reliable electrical connection.

(18) In this semiconductor module,

through-holes may be formed in the rectangular substrate;
and

external electrodes may be formed on a surface of the
rectangular substrate opposite to a surface of the rectangular
substrate on which the bonding portions are formed, to be
connected electrically to the bonding portions by the
through-holes.

(19) A semiconductor device in accordance with this
invention is fabricated by the above described method.

(20) A circuit board in accordance with this invention

comprises the above described semiconductor device mounted

10
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thereon.

(21} Electronic equipment in accordance with this

invention has the above described circuit board.

(22 A method of fabricating a semiconductor
device, comprising the steps of: affixing semiconductor
chips by an adhesive to a tape carrier on which are
formed bondihg' pbrtions in a nmtfix; connecting-
electrodes formed on the semiconductor chips
electrically to the bonding portions; holding by a
fixing tool a portion of the tape carrier between
adjacent two of the semiconductor chips; and dividing

the tape carrier into individual units for each of the

semiconductor chips.

(23) The method of fabricating a semiconductor
device may further comprise a step of forming a

plurality of external electrodes on said tape carrier.

(24) In this method of fabricating a semiconductor
device, the step of dividing the tape carrier into
individual units involves stamping the tape carrier into

individual units.

{25) In this method of fabricating a semiconductor
device, the electrically conductive particles are
dispersed within the adhesive, whereby the bonding

portions and the semiconductor chips are electrically

connected.

11
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(26) In this method of fabricating a semiconductor
device, the adhesive 1is interposed between the bonding
portions and surfaces of the semiconductor chips bearing
the electrodes, then pressure 1is applied between the

semiconductor chips and the tape carrier, whereby

‘connections between the electrodes formed on the

semiconductor chips and the bonding portions are

performed via the electrically conductive particles.

(27) In this method of fabricating a semiconductor
device, the tape carrier is unwound from a reel, and the
tape carrier 1s wound onto another reel while the
execution of at least one Qf the steps of the method, in

preparation for a next step.

{(28) In this method of fabricating a semiconductor
device, at least one of the steps of the method is
performed after a step of cutting the tape carrier into
rectangular substrates of a length comprising a

plurality of the bonding portions in the longitudinal

direction of the tape carrier.

{29) In this method of fabricating a semiconductor
device, the identification marks are formed in the tape -
carrier, for delimiting the Dbonding portions at
positions within regions at which the tape carrier is to

be cut into the rectangular substrates.

(30) In this method of fabricating a semiconductor

device,
the step of cutting the tape carrier into
Ila
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rectangular substrates is performed before the
semiconductor chips are affixed to the tape carrier; and

the tape carrier is cut on width-wise lines of the
bonding portions that are the (integer n x constant d)th
width-wise lines of the bonding portions in the
longitudinal direction, with any one line of the bonding

portions across the width of the tape carrier acting as

a base line.

(31) In fhis method of fabricating a semiconductof
device,

the step of affixing the semiconductor chips to the
tape carrier is performed before the step of cutting the
tape carrier into fectangular substrates;

the semiconductor chips are mounted on the bonding
portions, except for the bonding portions in the
(integer n. x constant k)th width-wise 1lines of the
bonding portions in the longitudinal direction, with any
one line of tﬁe bonding portions across the width of the
tape carrier acting as a base line; and

the tape carrier is cut on width-wise lines of
interconnecting pattern that are the (integer n x
constant d)th (where k £ d} width-wise lines of the

interconnecting pattern in the longitudinal direction

from the base line.

{32) In this method of fabricating a semiconductor
device,

the bonding portions are formed on the tape
carrier, except for width-wise lines of regions for the

formation of the bonding portions that are the (integer
11b



e R AR

10

15

20

25

30

n x constant k)th width-wise lines of the regions for
the formation of the bonding portions in the
longitudinal direction, with any one line of the region
for the formation of the bonding portions acting as a
base line; | '

the step of cutting the tape <carrier into
rectangular substrates is performed before the
semiconductor chips are affixed to the tape carrier; and

- the tape carrier is cut on width-wise lines of the
regions for the formation of interconnecting pattern
that are the (integer n x constant d)th (where k < 4)
width-wise lines of the regions for the formation of the

interconnecting pattern in the longitudinal direction

from the base line.

(33) In this method of fabricating a semiconductor

device,
the bonding portions are formed on the tape

" carrier, except for width-wise lines of regions for the

formation of the bonding portions that are the ({integex
n x constant k)th width-wise lines of the regions for
the formation of the bonding portions in the
longitudinal direction, with any one line of the region
for the formation of the bonding portions acting as a
base line;

the step of affixing the semiconductor chips to the

tape carrier is performed before the step of cutting the

tape carrier into rectangular substrates;

the semiconductor chips are affixed to the tape

carrier only on regions wherein the bonding portions are

formed; and
1lc
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the tape carrier is cut:on width-wise lines of the
regions for the formation of interconnecting pattern
that are the {integer n x constant d)th (where k £ d)
width-wise lines- of the regions for the formation of the

interconﬁecting pattern in the longitudinal direction

from the base line.

{34) In this method of fabricating a semiconductor
device,

the sprocket holes and positioning holes are formed
in the tape carrier; and

the steps of the method are performed by utilizing

the positioning holes.

{35) In this method of fabricating a semiconductor

device,
the through-holes are formed in the tape carrier;
and
. the external electrodes are connected to the
bonding portions through the through-holes, and are also
provided on a surface on the opposite side from the

surface on which the bonding portions are formed.

(36) In this method of fabricating a semiconductor
device, the step of forﬁing the external electrodes on
the tape carrier comprises a step of mounting a material
for forming the external electrodes onto the tape

carrier and a reflow step of heating and melting the

material to form ball shapes.

11d
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(37) A semiconductor module in accordance with this
invention comprises:

a rectanguiar substrate on which bonding portions
are formed in a matrix, the rectangular substrate having
marks for separating the bonding portions from the

rectangular substrate; and
a plurality of semiconductor chips to be disposed

at positions corresponding to the bonding portions.

{38} In this semiconductor module,

the adhesive is formed of an anisotropic conductive
film;

the anisotropic conductive film is interposed
between surfaces of the semiconductor chips on which

electrodes are formed on the bonding portions; and
the bonding portions and the electrodes are
electrically connected by electrically conductive

particles comprised within the anisotropic conductive

film.

{39} In this semiconductor module,

the through-holes are formed in the rectangular

substrate; and
the external electrodes are formed on a surface of

the rectangular substrate opposite to a surface of the
rectangular substrate on which the bonding porhions are
formed, to be connected electrically to the bonding

portions by the through-holes.

{40} A semiconductor device as fabricated by the

earlier described method.
1le
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(41) A semiconductor device as fabricated by the

earlier described method is mounted on a circuit board.

(42) Electronic equipment having a semiconductor
device as fabricated by the earlier described method as

mounted on a circuit board.

BRIEF DESCRIPTION OF DRAWINGS

Fig. 1 illustrates a method of fabricating a
semiconductor device in accordance with a first

embodiment to which this invention'is applied;
Fig. 2  further illustrates the method of

fabricating a semiconductor device in accordance with

the first embodiment;
Fig. 3 further illustrates the method of

fabricating a semiconductor device in accordance with

the first embodiment;
Fig. 4 furtherx illustrates the method of

fabricating a semiconductor device in accordance with

the first embodiment; _
Fig. 5 further illustrates the méthod of

fabricating a semiconductor device in accordance with

the first embodiment;
Fig. 6 further illustrates the method of

fabricating a semiconductor device in accordance with

the first embodiment;
Figs. 7A to 7D further illustrate the method of

fabricating a semiconductor device in accordance with

the first embodiment;
11f



Fig. 8 further .illustrates the method of

fabricating a semiconductor device in accordance with

the first embodiment;
Fig. 9 further illustrates the method of
fabricating a semiconductor device in accordance with
the first embodiment; |
Fig. 10 illustrates a method of fabricating a

semiconductor device in accordance with a second

embodiment to

11g
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(21) Electronic equipment in accordance’ with this

BRIEF DESCRIPTION OF DRAWINGS

Fig. 1 illustrates a i/ of fabricating a

which this invention is applied;
Fig. 2 further illustratesbhe method of fabricating a
semiconductor device in accordance with the first embodiment;
Fig. 3 further illustrgtes the method of fabricating a
semiconductor device in acgdrdance with the first embodiment;
Fig. 4 further ill}é(trates the method of fabricating a
semiconductor device infaccordance with the first embodiment;
Fig. 5 further Fllustrates the method of fabricating a
semiconductor device in accordance with the first embodiment;
Fig. 6 furt _':r illustrates the method of fabricating a

semiconductor de¥ice in accordance with the first embodiment;

Figs. 7B/ to 7D further illustrate the method of
fabricating a Semiconductor device in accordance with the first
embodiment;
Fig./8 further illustrates the method of fabricating a
semicondyctor device in accordance with the first embodiment;
Fig. 9 further illustrates the method of fabricating a
semic@{;uctor device in accordance with the first embodiment;

Fig. 10 illustrates a method of fabricating a

semiconductor device in accordance with a second embodiment to

11
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which this invention is applied;

Figs. 11A and 11B further illustrate the method of
fabricating a semiconductor device in accordance with the
second embodiment ;

Fig. 12 1illustrates a method of fabricating a
semiconductor device in accordance with a third embodiment to
which this invention is applied;

Fig. 13 further illustrates the method of fabricating a
semiconductor device in accordance with the third embodiment;

Fig. 14 shows a circuit board on which is mounted the
semiconductor device of this invention;

Fig. 15 shows electronic equipment that is provided with
a circuit board on which is mounted the semiconductor device
of this invention;

Fig. 16 shows a tape carrier in accordance with another
embodiment of this invention; and

Fig. 17 shows a tape carrier in accordance with yet

another embodiment of this invention.

BEST MODE FOR CARRYING OUT THE INVENTION
Preferred embodiments of this invention are described

below with reference to the accompanying drawings.

First Embodiment
A method of fabricating a semiconductor device in
accordance with a first embodiment of this invention is shown

in Figs. 1 to 9. A tape carrier 10 shown in Fig. 1 is used for

12
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this embodiment. A cross-sectional view taken along the line
II-II of Fig. 1 is shown in Fig. 2 and a cross-sectional view
taken along the line ITI-III of Fig. 1 is shown in Fig. 3. In
each figure, the ratios of thickness and dimensions of
components are different from those used in practice, for
purposes of illustration, and thus the invention is not limited
to those ratios.

The tape carrier 10 comprises a substrate 12 of a long
strip or tape form, and a plurality of bonding portions 14 formed
on at least one surface of the substrate 12, and the tape carrier
10 is wound onto a reel (not shown in the figures). Note that
the tape carrier 10 could be either a three-layer tape wherein
the bonding portions 14 are formed by a method such as etching
after an electrically conductive foil such as copper foil has
been affixed to the substrate 12 by an adhesive, or a two-layer
tape wherein no adhesive is used. With a two-layer tape, either
an electrically conductive film such as a copper film is
deposited on the substrate by a method such as sputtering and
this film is etched to form the bonding portions, or a varnish
of a polyimide resin or the like is applied to electrically
conductive foil such as copper foil, then the varnish is cured
to form a substrate and bonding portions are formed thereon.

The substrate 12 could be formed of any organic or plastic
material that is used for general-purpose tape carriers, but
thematerial is not 1imited in any manner provided it is flexible.
A two-layer tape without any adhesive generally has a superior

flexibility than a three-layer tape. To further increase the

13
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flexibility, local measures such as punching or overhanging
could be applied, similar to those used in methods such as tape
automated bonding (TAB).

Sprocket holes 16 are formed continuously in the
longitudinal direction along both widthwise edge portions of
the substrate 12. These sprocket holes 16 are designed to engage
with sprockets (not shown in the figures) when the tape carrier
10 is being wound and unwound. |

Through~holes 18 are formed in the substrate 12, as shown
in the enlargement within Fig. 2. One opening of each of the
through-holes 18 is covered and blocked by one of the bonding
portions 14. In other words, the bonding portions 14 are formed
to overlap (overhang) the through-holes 18. Of course it is also
possible to use standard through-holes that have openings on
both sides of the substrate 12. The base material of the
substrate 12 could be exposed on the inner surfaces of the
through-holes 18, as shown in Fig. 2, but if necessary it could
be covered with plating of a material such as copper. This
configuration makes it possible to form an electrical
connection through the through-holes 18 from the bonding
portions 14 formed on one surface of the substrate 12 to external
electrodes 38 (see Fig. 7D) formed on the other surface thereof.

A plurality of the bonding portions 14 are formed in the
lateral direction of the substrate 12 and also this péttern is
repeated in the longitudinal direction thereof. The bonding
portions 14 are formed on top of the substrate 12 and do not

protrude into device holes. Since this makes it unnecessary to

14
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form device holes in the substrate 12, it is possible to use
a tape carrier 10 that does not have device holes. Such a tape
carrier 10 has little distortion because there are no device
holes. One semiconductor chip 32 is connected to each bonding
portion 14 (see Fig. 7B). The bonding portions 14 are portions
for connection to individual semiconductor chips 32, and
comprise lands for connecting electrodes 34 of the
semiconductor chips 32, lands for forming the external
electrodes 38 (see Fig. 7D), or wiring for connecting these
lands, by way of example. Note that only the region in which
the bonding portions 14 are formed is shown in Fig. 1; other
details are omitted. In this embodiment of the invention, a
plurality of bonding portions 14 are formed in the lateral
direction of the substrate 12, so that a plurality of
semiconductor chips 32 can be mounted across the width of the
substrate 12. These bonding portions 14 are formed in such a
manner that a pattern thereof is repeated along the length of
the substrate 12, so that the semiconductor chips 32 can be
mounted in a repeating pattern along the length of the substrate
12.

Positioning holes 20 for marking the positions of the
bonding portions 14 are formed in the substrate 12, as shown
in Fig. 3. More specifically, the positioning holes 20 are
formed further towards the edges than bonding portions 14 that
are positioned at the outer sides across the width of the
substrate 12, of the bonding portions 14 that are arrayed in

lines across the width of the substrate 12. A pair of the

15
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positioning holes 20 are formed in the vicinity of two corner
portions of these bonding portions 14. The thus formed
positioning holes 20 make it possible to identify the position
of the line of bonding portions 14 formed across the width of
the substrate 12.

Pairs of identification marks 22 are formed on the
substrate 12, as shown in Fig. 1. These identification marks
22 are arranged in such a manner as to make it possible to
identify sections of the bonding portions 14 that are arrayed
in a matrix of a plurality of rows and a plurality of columns.
In this embodiment of the invention, pairs of L-shaped
identification marks 22 are formed in such a manner as to divide
the bonding portions 14 into sections consisting of four
portions in the longitudinal direction of the substrate 12 and
five portions in the lateral direction thereof, in other words,
into groups of 4 X 5. It should be obvious that the number of
bonding portions 14 sectioned off by each pair of identification
marks 22 and the shape of the identification marks 22 can be
determined as required. If a two-layer tape is used, the
identification marks 22 can be formed of the same material and
at the same time as the bonding portions 14.

The pairs of identification marks 22 divide the matrix
of bonding portions 14 into sections that exclude lines of the
bonding portions 14 across the width of the substrate 12. In
other words, a line of bonding portions 14 across the width of
the substrate 12 remains between one matrix of bonding portions

14 sectioned off by a pair of identification marks 22 and the
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neighboring matrix of bonding portions 14 sectioned off by
another pair of identification marks 22. When a line of the
bonding portions 14 across the width of the tape carrier 10 acts
as a base line, the {integer n x constant k)th widthwise line
of bonding portions 14 along the length of the tape carrier 10
is excluded from these sections. In the embodiment shown in Fig.
1, for example: k = 5. Therefore, with any line of bonding
portions 14 acting as a base line, the 5th, 10th, 15th, 20th,
etc., lines of bonding portions 14 in the longitudinal direction
are outside the sections delimited by the pairs of
identification marks 22. These lines of bonding portions 14
outside these sections are used as cutting regions. For example,
if it is desired for the tape carrier to move as a rectangular
substrate after a solder ball formation step, which will be
described later, the tape carrier 10 can be cut apart after a
face-down bonding step, which will also be described later. This
embodiment is advantageous in that it make it possible to cut
the tape into rectangular substrates at any step. A further
characteristic of this embodiment is an increase in the
flexibility in the winding direction, because of the presence
of places with open lines.

A step of cutting the tape carrier 10 is shown in Fig.
4. As shown in this figure, the tape carrier 10 is wound onto
the reel 24 in preparation. The tape carrier 10 is unwound from
the reel 24 and is cut into rectangular substrates 28 by a cutting
tool 26 such as a cutter. One of these rectanqular substrates

28 is shown in Fig. 5.
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Each cutting position on the tape carrier 10 is on a
widthwise line of bo'nding portions 14 that is the (integer n
X constant d)th such line in the longitudinal direction, with
any widthwise line of bonding portions 14 on the tape carrier
10 acting as a base line. In this embodiment shown in Fig. 1,
for example: d = 5. Therefore, the tape carrier 10 is cut on
the 5th, 10th, 15th, 20th, etc., lines of the bonding portions
14 in the longitudinal direction, with any line of bonding
portions 14 acting as a base line.

Since this ensures that the tape carrier 10 is cut on the
bonding portions 14, it is possible to ensure wider cutting
regions than when the cutting is done between bonding portions
that are adjacent in the longitudinal direction. As a result,
not only is the cutting operation facilitated, but no stress
is imparted to the remaining bonding portions 14 on the
rectangular substrate 28 of Fig. 5 during the cutting, enabling
an improvement in the yield.

Note that, in this embodiment, the tape carrier 10 is cut
on all of the lines of bonding portions 14 outside the sections
delimited by the identification marks 22, because this example
is a case in which: k= d = 5. Therefore, the tape carrier 10
is cut on all of the lines of bonding portions 14 that are outside
the sections delimited by the pairs of identification marks 22.

In a variation: k < d, so that the tape carrier 10 could
be cut into rectangular substrate 58, as shown in Fig. 6. Each
rectangular substrate 58 is obtained by cutting the tape carrier

10 only on selected lines of bonding portions 14, of all the
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lines of bonding portions 14 that are outside the sections
delimited by the identification marks 22. More specifically,
in the formula (integer n yx constant d) for determining the
cutting positions for the tape carrier 10 in the example shown
in Fig. 6: d = 10. The tape carrier 10 is cut on the 10th, 20th,
30th, etc., lines of bonding portions 14 in the longitudinal
direction, with any line of bonding portions 14 acting as a base
line. A plurality of matrices of bonding portions 14 are formed
on the rectangular substrate 58, delimited by a plurality of
pairs of identification marks 22. A line of bonding portions
14 is formed between adjacent matrices of bonding portions,
outside the sections delimited by the identification marks 22.

The identification marks 22 formed as described above
could overhang the through-holes 18. This makes it possible to
check the identification marks 22 from the rear surface of the
tape carrier 10 before the formation of solder balls, for
example. The yield can be further improved thereby.

Once the rectangular substrate 28 or 58 of Fig. 5 or Fig.
6 has been obtained, the processing proceeds to the next step.
The steps described below are based on the example of the
rectangular substrate 28 of Fig. 5.

In this embodiment of the invention, the mounting of the
semiconductor chips 32 could be done by either face-up bonding
or face-down bonding. With face-up bonding, the bonding
portions 14 are often connected to the electrodes 34 of the
semiconductor chips 32 by wire bonding or TAB bonding, then the

positions at which the semiconductor chips 32 are mounted are
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subsequently covered with resin. With face-down bonding,
various forms could be used, such as bonding by an electrically
conductive resin paste, metal connections by Au-Au, Au-Sn, a
solder or the like, or shrink-bonding with an insulating resin.
For this embodiment, a method of face-down bonding the
semiconductor chips 32 by using an anisotropic conductive film
30 is described. The anisotropic conductive film 30 is used as
an adhesive in this embodiment, but the present invention could
also be applied to a case in which the semiconductor chips 32
are affixed by an insulating adhesive.

A step of applying an anisotropic conductive film to the
rectangular substrate 28 is shown in Fig. 7A. The anisotropic
conductive film 30 is formed of electrically conductive
particles (electrically conductive filler) dispersed within an
adhesive (binder), so a dispersion agent may be added thereto.
The anisotropic conductive film 30 could be affixed as a
previously formed sheet to the rectangular substrate 28, or it
could be provided as a liquid onto the rectangular substrate
28. Note that a thermosetting adhesive is often used as the
adhesive for this anisotropic conductive film 30. The
anisotropic conductive film 30 is provided over at least the
bonding portions 14. Alternatively, this step could be
simplified by providing the anisotropic conductive film 30 so
as to cover the entire rectangular substrate 28. It should be
noted that subsequent handling of the rectangular substrate 28
can be facilitated by providing the anisotropic conductive film

30 on the rectangular substrate 28 except for the outer
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peripheral edges thereof, so that the anisotropic conductive
film 30 is not affixed to the outer peripheral surfaces of the
rectangular substrate 28,

A plurality of semiconductor chips 32 are then mounted
on the anisotropic conductive film 30, as shown in Fig. 7B
(face-down bonding step). As described previously, the bonding
portions 14 are formed in a plurality of rows and a plurality
of columns on the rectangular substrate 28, and individual
semiconductor chips 32 are mounted on the bonding portions 14.
Each semiconductor chip 32 is provided with a plurality of
electrodes 34, and a surface 36 thereof on which the electrodes
34 are provided is mounted on top of the anisotropic conductive
film 30. The bonding portions 14 are formed in correspondence
with the disposition of the electrodes 34, and the semiconductor
chips 32 are mounted with the electrodes 34 positioned
appropriately. This positioning can be done by using the
positioning holes 20. Alternatively, a dedicated
identification pattern could be used. Note that it is preferable
to form lands on the bonding portions 14 that are wider than
the other portions of an interconnecting pattern, at positions
corresponding to the electrodes 34.

The semiconductor chips 32 could be mounted individually
on the anisotropic conductive film 30 or a plurality of the
semiconductor chips 32 could be mounted thereon simultaneously.
For example, the same number of semiconductor chips 32 as the
total number of bonding portions 14 could be mounted on a single

rectangular substrate 28 at the same time.
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It should be noted that the semiconductor chips 32 could
be such that electrodes 34 are formed along only two edges
thereof, or the electrodes 34 could be formed along all four
edges thereof. These electrodes 34 are often provided as metal
or solder protuberances on aluminum pads, but protuberances
could equally well be provided on the bonding portions 14 or
the bonding portions 14 could be etched to form protuberances.

The anisotropic conductive film 30 is interposed by the
above steps between the surface 36 of the semiconductor chip
32 on which the electrodes 34 are formed and the surface of the
rectangular substrate 28 on which the bonding portions 14 are
formed. It is preferable to move on to the next step once the
mounting of all of the semiconductor chips 32 is completed, even
if the semiconductor chips 32 are mounted individually.

A tool 40 is then used to apply pressure to the surface
of each semiconductor chip 32 opposite to the surface on which
the electrodes 34 are formed, as shown in Fig. 7C, to press the
semiconductor chips 32 in the direction of the bonding portions
14. A heater (not shown in the figure) is incorporated within
the tool 40 to heat the semiconductor chips 32. Note that the
pressure could be applied to a plurality of semiconductor chips
32 in a batch, as shown in the figure, or to each semiconductor
chip 32 individually.

The electrodes 34 of the semiconductor chips 32 are
brought into electrical contact with the bonding portions 14
by the electrically conductive particles of the anisotropic

conductive film 30. In this embodiment of the invention, the
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anisotropic conductive film 30 underfills the spaces between
the semiconductor chips 32 and the substrate 12 at the same time
as the electrical connections between the bonding portions 14
and the electrodes 34 are made, enabling the fabrication of a
semiconductor device by a method that has superior reliability
and productivity.

Since the semiconductor chips 32 are also heated by the
tool 40, the adhesive in the anisotropic conductive film 30
hardens in at least the regions thereof in contact with the
surface 36 of the semiconductor chips 32. Energy could be added
to the adhesive, depending on the hardening mechanism of the
adhesive that is used.

The external electrodes 38 are then provided for the
rectangular substrate 28, as shown in Fig. 7D. For that purpose,
solder is first provided within the through-holes 18 of the
rectangular substrate 28 and arognd the periphery thereof. A
cream solder could be used, by way of example, and it could be
applied by printing. Alternatively, previously formed solder
balls could be placed at these positions, in which case the
positioning of the solder balls could be done with the aid of
the positioning holes 20.

The solder is then heated to melt it in a reflow step,
so that the solder is formed into ball shapes by surface tension,
to form the external electrodes 38. The external electrodes 38
are on a surface on the opposite side of the bonding portions
14, but are in electrical contact with the bonding portions 14

through the through~holes 18. The bonding portions 14 are also
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connected electrically to the electrodes 34 of the
semiconductor chips 32. Therefore the external electrodes 38
are connected electrically to the electrodes 34 of the
semiconductor chips 32.

Note that the assembly can be washed, marked, and cured
after the formation of the external electrodes 38, if necessary.
These steps can also be performed while making use of the
positioning enabled by the positioning holes 20, if necessary.

A semiconductor module 42 shown in Fig. 8 is obtained by
the above steps. This semiconductor module 42 encapsulates
semiconductor devices arranged in a plurality of rows and a
plurality of columns. The semiconductor module 42 comprises the
rectangular substrate 28 on which are formed the bonding
portions 14 in a plurality of rows and a plurality of columns.
One semiconductor chip 32 is mounted on each of the bonding
portions 14 of the rectangular substrate 28. The bonding
portions 14 are placed in electrical contact with the electrodes
34 of the semiconductor chips 32 by the anisotropic conductive
film 30. The external electrodes 38, which are placed in
electrical contact with the bonding portions 14 through the
through-holes 18, are provided on a surface of the rectangular
substrate 28 that is on the opposite side from the bonding
portions 14. Therefore, each of the semiconductor chips 32
arrayed in a plurality of rows and a plurality of columns has
external electrodes 38 in electrical contact with the
electrodes 34 thereof. Thus a semiconductor device is

configured of each of the semiconductor chips 32. If the
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rectangular substrate 28 is then divided into individual units
corresponding to each of the semiconductor chips 32, these
individual units are complete semiconductor devices. The
rectanqgular substrate 28 could be punched out into individual
units, as one example of the step of separating the rectangular
substrate 28 into individual units. The positioning holes 20
can also be used for positioning during the punching out of the
rectangular substrate 28. Some defective portions will be
detected during the fabrication of the tape carrier, but the
locations thereof can be designated by defective substrate
identification marks so that good-quality chips are not mounted
thereon. This ensures that no further value is added to defects.
In addition, if these locations are to be made uniform for
subsequent steps (such as a solder ball formation step),
defective semiconductor chips could be mounted thereon as
dummies which can be identified as defective once they are
separated into individual units later.

A step of punching out the semiconductor module 42 into
individual units is shown in Fig. 9. In this figure, the
periphery of each semiconductor chip 32 on the rectanqular
substrate 28 is held by a fixed tool 44 such as fixed blades.
A movable tool 46 such as movable blades punches out the
periphery of the semiconductor chip 32. Thus individual units,
in other words, semiconductor devices 50, are obtained.

Further steps such as external inspection, electrical
checks, and burn-in are performed on each semiconductor device

50 as necessary.

25



10

15

20

25

With this embodiment of the invention, the bonding
portions 14 and the electrodes 34 are connected electrically
by the anisotropic conductive film 30, so that semiconductor
devices 50 can be fabricated by a method that has superior
reliability and productivity. A plurality of bonding portions
14 are formed across the width of the tape carrier 10, and a
semiconductor chip 32 is connected to each of the bonding
portions 14. Therefore, a plurality of semiconductor chips 32
are mounted in a matrix form, making the semiconductor device
50 of this embodiment suitable for large-volume production. In
addition, the anisotropic conductive film 30 is affixed, the
semiconductor chips 32 are mounted and pressured, the external
electrodes 38 are formed, and the individual units are punched
out after the tape carrier 10 has been wound onto the reel 24
in preparation then cut into rectangular substrates 28. Since
at least one step is performed on the rectangular substrates
28, handling could be easier than in a case in which all of the
steps are performed by reel-to-reel operations.

Even if all of the steps up until the cutting into
individual units are performed by reel-to-reel operations,
there are rows in which no semiconductor chips are mounted,
increasing the flexibility in the winding direction, and thus
facilitating fabrication by reel-to-reel operations and
improving the yield.

It should be noted that other types of tape such as
double-sided wiring tape, built-up wiring tape, or glass epoxy

tape could be used as the tape carrier 10, if it can be provided
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by reels, instead of the previously described two-~layer or
three-~layer tape. In other words, any tape can be used therefore,
provided it is of a material that is flexible enough to be wound
onto reels and also wiring can be formed thereon. This point

is also relevant for the embodiments described below.

Second Embodiment

A method of fabricating a semiconductor device in
accordance with a second embodiment of this invention is shown
in Figs. 10 to 11B. Fig. 10 shows a tape carrier 110 that is
used in this embodiment.

The tape carrier 110 is configured in such a manner that
there are no lines of bonding portions 14 outside the sections
delimited by the identification marks 22 on the tape carrier
10 of Fig. 1. In addition, since the omission of a 1ine of bonding
portions 14 acts as a mark in itself, the identification marks
22 are also omitted.

More specifically, with any one region 114 for the
formation of a line of the bonding portions 14 across the width
of the tape carrier 110 acting as a base line, the bonding
portions 14 are formed on the tape carrier 110, except for the
(integer n x constant k)th lines of the regions 114 for the
formation of the bonding portions 14 in the longitudinal
direction. In the example shown in Fig. 10, for example: k =
5. Therefore, when any one region 114 for the formation of a
line of bonding portions 14 acts as a base line, the bonding

portions 14 are not formed on the 5th, 10th, 15th, 20th, etc.,
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regions 114 in the longitudinal direction.

With any one line of the region 114 acting as a base line,
the tape carrier 110 can be cut at the (integer n x constant
d)th lines of the regions 114 in the longitudinal direction of
the tape carrier 110.

If k = d, a rectangular substrate 128 as shown in Fig.
11A is obtained by cutting the tape carrier 110 at all of the
regions 114 in which no bonding portions 14 are formed.

Alternatively, if k < d, the tape carrier 110 is cut at
a specific multiple of the regions 114 in which no bonding
portions are formed. If d = 10, for example, with any one line
of the region 114 acting as a base line, the tape carrier 110
is cut at the 10th, 20th, 30th, etc., regions 114 in the
longitudinal direction. A rectangular substrate 158 as shown
in Fig. 11B is obtained thereby.

With this embodiment of the invention, the bonding
portions 14 are not formed in the region 114 for the formation
of a line of bonding portions 14 at the positions at which the
rectangular substrate 128 or 158 is to be cut. This makes it
possible to ensure wider cutting regions. As a result, not only
is the cutting operation facilitated, but no stress is imparted
to the remaining bonding portions 14 on the substrate 128 or
158 dquring the cutting, enabling an improvement in the yield.
Moreover, the regions 114 in which no bonding portions 14 are
formed ensure that there is sufficient area for forming the
bonding portions 14, so there is no slippage in the positions

at which the bonding portions 14 are formed. It is therefore
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not difficult to identify the positions of the bonding portions
14.

A semiconductor device can be obtained by subsequently
mounting the semiconductor chips 32 used in the first embodiment
onto the rectangular substrate 128, forming the external
electrodes 38, and fabricating a semiconductor module therefrom.
The remaining details are the same as those of the first

embodiment, so further description thereof is omitted.

Third Embodiment

A method of fabricating a semiconductor device in
accordance with a third embodiment of this invention is shown
in Figs. 12 and 13. In the previously described embodiments,
a step of providing an anisotropic conductive film, a step of
mounting semiconductor chips, a step of applying pressure to
the semiconductor chips, a step of providing external
electrodes, and a step of punching out individual units are
performed after the tape carrier has been cut into rectangular
substrates. However, the present invention is not limited
thereto and thus all of the steps can be performed on a tape
carrier that is not cut into rectangular substrates. The
advantages of this were described previously in the section on
the first embodiment.

A step of applying an anisotropic conductive film to the
tape carrier is shown in Fig. 12. The tape carrier 10 of Fig.
1 is used in this embodiment of the invention. The tape carrier

10 is wound onto the reel 24 in preparation, as shown in Fig.
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12, and the configuration is such that it can be wound onto
another reel 24. In other words, reel-to-reel steps areutilized
in this embodiment. The anisotropic conductive film 30 is
affixed to the tape carrier 10 between the two reels 24. In this
case, the anisotropic conductive film 30 is preferably of a tape
form, and is wound onto a reel 124 in preparation. The
anisotropic conductive film 30 is affixed sequentially to the
tape carrier 10, then the tape carrier 10 is wound temporarily
onto a reel.

In a similar manner, the reel-to-reel operation is
repeated tomount a plurality of semiconductor chips in sequence
onto the tape carrier 10, and the tape carrier 10 is again wound
temporarily onto a reel. This reel-to-reel operation is again
utilized to apply pressure in sequence to the mounted
semiconductor chips to connect them electrically to the
interconnecting pattern, and the tape carrier 10 is again wound
temporarily onto a reel. The reel-to-reel operation is again
utilized to provide external electrodes in sequence for all of
the semiconductor chips, and the tape carrier 10 is yet again
wound temporarily onto a reel. These steps are the same as those
of the first embodiment, except for the reel-to-reel operations,
so further description thereof is omitted.

In a final reel-to-reel operation, the individual units
are punched out, as shown in Fig. 13. In other words, the tape
carrier 10 on which are mounted the semiconductor chips (not
shown in the figure) is punched out by a jig 146 into individual

units that correspond to the semiconductor chips. An
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enlargement of the punching section would be similar to that
shown in Fig. 9. In this manner, semiconductor devices can be
obtained in a similar manner to the previous embodiments.

Note that not all of these steps need be performed in a
reel-to-reel; the tape carrier 10 could be cut into rectangular
substrates at any point during the process. The timing of the
cutting could be at any point, such as after the anisotropic
conductive film is provided but before the semiconductor chips
are mounted, after the semiconductor chips are mounted but
before they are pressed, after the semiconductor chips are
pressed but before the external electrodes are provided, or
after the external electrodes are provided but before the
individual units are punched out.

A circuit board 1000 shown in Fig. 14 has mounted thereon
a semiconductor device 1100 fabricated by the above described
method of this embodiment. An organic substrate such as a glass
epoxy substrate is generally used for this circuit board 1000.
Bonding portions of a material such as copper are formed as the
circuits that are required on the circuit board 1000. Electrical
conduction is enabled by mechanically connecting the bonding
portions to external electrodes of the semiconductor device
1100.

Note that the semiconductor device 1100 needs a small
mounting area reduced down to that required for bare chip
mounting, making it possible to design a more compact piece of
electronic equipment that uses this circuit board 1000.

Moreover, sincemoremounting space is available, it is possible
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to incorporate more functions in a certain area.

A notebook computer 1200 that is an example of electronic
equipment provided with this circuit board 1000 is shown in Fig.
15.

Note that the present invention is applicable to various
electronic components for surface mounting, regardless of
whether they are active components or passive components.
Examples of applicable electronic components include resistors,
capacitors, coils, oscillators, filters, temperature sensors,

thermistors, varistors, variable resistors, and fuses.

Further Embodiments

A tape carrier in accordance with another embodiment of
this invention is shown in Fig. 16. At least one hole 202 is
formed in the substrate 12 of a tape carrier 200 shown in this
figure, with a portion thereof being shown in enlargement. The
hole 202 is preferably an elongated hole that extends in the
widthwise direction of the tape carrier 200. In addition, a
plurality of these holes 202 can be formed aligned in the
widthwise direction of the tape carrier 200. The formation of
the holes 202 make it easy for the substrate 12 to bend, thus
making it easy to wind the tape carrier 200 onto a reel. Note
that an interconnecting pattern 204 could traverse the holes
202.

A tape carrier in accordance with a still further
embodiment of this invention is shown in Fig. 17. An arrow 302

indicating a longitudinal direction is formed in a tape carrier
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300 shown in this fiqure. The arrow 302 indicates the direction
when the tape carrier 300 is being passed from one reel to
another.

A first product name 304 is formed on the tape carrier
300 to create horizontal writing in the longitudinal direction
thereof., The first product name 304 is written in a direction
that makes it easy for operators to read when the tape carrier
is being passed from one reel to another. The first product name
304 shown in Fig. 17 is "1M x 48," which means that it is for
the fabrication of a semiconductor device having 48 external
terminals, with a 1-megabyte semiconductor chip mounted thereon.
A second product name 306 is formed on the tape carrier 300 to
create horizontal writing in the widthwise direction thereof.
The second product name 306 gives further details than the first
product name 304.

Individual defect marks 308 are formed on the tape carrier
300. Each individual defect mark 308 is formed in an arrow shape,
for example, in such a manner as to specify one of the bonding
portions 14. The individual defect mark 308 is punched out if
the corresponding bonding portion 14 is defective. Note that
it is preferable to mount something of the same shape as
good-quality semiconductor chips on a bonding portion 14 that
has been designated as defective by the individual defect mark
308. A defective semiconductor chip could be mounted thereon,
for example. If that is done, solder balls can be provided on
defective bonding portions 14 as well.

Identification marks 310 and 312 for identifying
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positions of the lands of the bonding portions 14 are formed
in the tape carrier 300. When the bonding portions 14 are
rectangqular, the identification marks 310 and 312 could be
formed at positions at the four corners or close to the four
corners thereof, by way of example. In the example shown in Fig.
17, the identification mark 310 is formed at a position that
is close to one of a pair of corners positioned at the ends of
a diagonal line across the rectangular bonding portion 14, and
the identificationmark 312 is formed at a position that is close
to the other corner. The identification mark 310 and the other
identification mark 312 could be shaped differently, as shown
in the enlargements. If the direction of the tape carrier 300
has become reversed, this could be detected by detecting the
difference in shape between the identification marks 310 and
312.

A cutting mark 314 is formed in the tape carrier 300 to
indicate the position at which it is to be cut, as shown in Fig.
4. In the example shown in Fig. 17, there is a cutting mark 314
in a region between two plated leads that extend along the
cutting position. This ensures that the cutting position is
between the plated leads so that the plated leads are not cut,
thus ensuring that no metal fragments are generated during the
cutting.

It is preferable that all, or at least one, of the first
and second product names 304 and 306, the individual defect mark
308, and the identification marks 310 and 312 are formed of the

same material as that of the bonding portions 14 and at the same
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time as the formation of the bonding portions 14.
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Claims

1. A method of fabricating a semiconductor device,
comprising the steps of:

affixing semiconductor chips by an adhesive to a
tape carrier on which are formed bonding portions in a
matrix, said tape carrier having a surrounding portion
around each of said bonding portions;

-connecting electrodes formed on said semiconductor
chips electrically to said bonding portions; and

dividing said tape carrier into individual units
for each of said semiconductor chips leaving at least a

part of said surrounding portion.

2. The method of fabricating a semiconductor device as
defined in claim 1, further comprising a step of forming

a plurality of external electrodes on said tape carrier.

3. The method of fabricating a semiconductor device as

defined in claim 1,

wherein said step of dividing said tape carrier
into individual units involves stamping said tape

carrier into individual units.
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connecting electrodes ormed on each of said

for each of said semifonductor chips.

"i"

2. The method of fabricating a semiconductor device as

defined in claif 1, further comprising a step of forming

a plurality offexternal electrodes on said tape carrier.

3. . The péthod of fabricating a semiconductor device as
definedrﬁn claim 1,
wherein said step of dividing said tape

carrfer into individual units involves stamping said

ta carrier intoc individual units.
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4. The method of fabricating a semiconductor device as

defined in claim 1,

wherein electrically conductive particles are
dispersed within said adhesive, whereby said bonding

portions and said semiconductor chips are electrically

connected.
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This Sheet Has Been Rep.
I
1. A method of fabricating a semiconductotr device,

comprising the steps of:

affixing semiconductor chips by an adiesive to a tape

carrier on which are formed bonding portiggs in a matrix;

s

connecting electrodes formed on sa¥d semiconductor chips

C-

electrically to said bonding portio

dividing said tape carrier int0 individual units for each

y

2. The method of fabriqg{ing a semiconductor device as

of said semiconductor chips.

defined in claim 1, further comprising a step of forming a

plurality of external ectrodes on said tape carrier.

3. The method of fabricating a semiconductor device as
defined in claim A,

wherein said step ‘of dividing said tape carrier into
individual ;?Ats involves stamping said tape carrier into

individual @dnits.

/

/

4. T?é’method of fabricating a semiconductor device as
defineé in claim 1,

# wherein electrically conductlve partlcles are dispersed

w1ﬁ%1n said adhesive, whereby said bonding portions and said

sémlconductor chips are electrically connected.

g T
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5. The method of fabricating a semiconductor device as
defined in claim 4,

wherein said adhesive is interposed between said bonding
portions and surfaces of said semiconductor chips bearing said
electrodes, then pressure is applied between said semiconductor
chips and said tape carrier, whereby connections between said
electrodes formed on said semiconductor chips and said bonding
portions are performed via said electrically conductive

particles.

6. The method of fabricating a semiconductor device as
defined in claim 1,

wherein said tape carrier is unwound from a reel, and said

— o = e

tape carrier is wound onto another reel whlle the execution of

L —

at least one of said steps of sald method, in preparation for

a next step.

7. The method of fabricating a semiconductor device as
defined in claim 1,
wherein at least one of said steps of said method is

performed after a step of cutting said tape carrier into
o =t R
rectangular substrates of a length comprising a plurallty of

Msssrorrrt e P e

said bonding portions in the longltudlnal dlrectlon of said tape

AN

8. The method of fabricating a semiconductor device as

defined in claim 7,
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wherein identification marks are formed in said tape
carrier, for delimiting said bonding portions at positions
within regions at which said tape carrier is to be cut into said

rectangular substrates.

9. The method of fabricating a semiconductor device as
defined in claim 7,

wherein said step of cutting said tape carrier into
rectangular substrates is performed before said semiconductor
chips are affixed to said tape carrier; and

wherein said tape carrier is cut on widthwise lines of
said bonding portions that are the (integer n X constant d)th
widthwise lines of said bonding portions in the longitudinal
direction, with any one line of said bonding portions across

the width of said tape carrier acting as a base line.

10. The method of fabricating a semiconductor device as
defined in claim 7,

wherein said step of affixing said semiconductor chips
to said tape carrier is performed before said step of cutting
said tape carrier into rectangular substrates;

wherein said semiconductor chips are mounted on said
bonding portions, except for said bonding portions in the
(integer n x constant k)th widthwise lines of said bonding
portions in the longitudinal direction, with any one line of

said bonding portions across the width of said tape carrier

acting as a base line; and ”III“JI“I'LI“I!!HIIISI I i“l
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wherein said tape carrier is cut on widthwise lines of
interconnecting pattern that are the (integer n x constant d)th
(where k £ d) widthwise lines of said interconnecting pattern

in the longitudinal direction from said base line.

11. The method of fabricating a semiconductor device as
defined in claim 7,

wherein said bonding portions are formed on said tape
carrier, except for widthwise lines of reqgions for the formation
of said bonding portions that are the (integer n X constant
k)th widthwise lines of said regions for the formation of said
bonding portions in the longitudinal direction, with any one
line of said region for the formation of said bonding portions
acting as a base line;

wherein said step of cutting said tape carrier into
rectangular substrates is performed before said semiconductor
chips are affixed to said tape carrier; and

wherein said tape carrier is cut on widthwise lines of
said regions for the formation of interconnecting pattern that
are the (integer n X constant d)th (where k = d) widthwise
lines of said regions for the formation of said interconnecting

pattern in the longitudinal direction from said base line.

12, The method of fabricating a semiconductor device as
defined in claim 7,
wherein said bonding portions are formed on said tape

carrier, except for widthwise lines of regions for the formation
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of said bonding portions that are the (integer n X constant
k)th widthwise lines of said regions for the formation of said
bonding portions in the longitudinal direction, with any one
line of said region for the formation of said bonding portions
acting as a base line;

wherein said step of affixing said semiconductor chips
to said tape carrier is performed before said step of cutting
said tape carrier into rectangular substrates;

wherein said semiconductor chips are affixed to said tape
carrier only on regions wherein said bonding portions are
formed; and

wherein said tape carrier is cut on widthwise lines of
said regions for the formation of interconnecting pattern that
are the (integer n X constant d)th (wherek £ d) widthwise lines
of said regions for the formation of said interconnecting

pattern in the longitudinal direction from said base line.

13. The method of fabricating a semiconductor device as
defined in any one of claims 1 to 12,

wherein sprocket holes and positionir;_g__gg}es are formed

-

in said tape carrier; and
wherein said steps of said method are performed by

utilizing said positioning holes.

14. The method of fabricating a semiconductor device as
defined in any one of claims 1 to 12,

wherein through-holes are formed in said tape carrier;
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and
wherein said external electrodes are connected ;,K/:aid
bonding portions through said through-holes, az?g;:e also
provided on a surface on the opposite side from th¢ surface on

which said bonding portions are formed. /

15, The method of fabricating a semicghductor device as
defined in claim 14,

wherein said step of forming said external electrodes on
said tape carrier comprises a step ¢f mounting a material for
forming said external electrodes ﬁ%io said tape carrier and a

reflow step of heating and melting said material to form ball

shapes.

GG\, A semiconductor module comprising:
7 a rectangular supstrate on which bonding portions are
formed in a matrix;
a plurality Of semiconductor chips to be disposed at
positions corresponding to said bonding portions; and

an adhesifre for connecting said rectangular substrate and

said semiconductor chips.

semiconductor module as defined in claim 16,
erein said adhesive is formed of an anisotropic
condyctive film;

wherein said anisotropic conductive film is interposed

etween surfaces of said semiconductor chips on which
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electrodes are formed and said bonding portions; and
wherein said bonding portions and said electrodes are
electrically connected by electrically conductive particles

comprised within said anisotropic conductive film.

18. The semiconductor module as defined in claim 16,
wherein through-holes are formed in said rectangular
substrate; and
wherein external electrodes are formed on a surface of
said rectangular substrate opposite to a surface of said
rectangular substrate on which said bonding portions are formed,
to be connected electrically to said bonding portions by said

through-holes.

19. A semiconductor device fabricated by the method as

defined in any one of claims 1 to 12.

20. A circuit board on which the semiconductor device as

defined in claim 19 is mounted.

21. Electronic equipment having the circuit board as defined

in claim 20.

A
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22. A method of fabricating a semiconductor device,
comprising the steps of:

affixing semiconductor chips by an adhesive to a
tape carrier on which are formed bonding portions in a
matrix;

connecting electrodes formed on said semiconductor
chips electrically to said bonding portions;

holding by a fixing tool a portion of said tape
carrier between adjacent two of said semiconductor
chips; and

dividing said tape carrier into individual units

for each of said semiconductor chips.

23. The method of fabricating a semiconductor device as
defined in claim 22, further comprising a step of
forming a plurality of external electrodes on said tape

carrier.

24. The method of fabricating a semiconductor device as
defined in claim 22, wherein said step of dividing said
tape carrier into individual units involves stamping

said tape carrier into individual units.

25. The method of fabricating a semiconductor device as
defined in c¢laim 22, wherein electrically conductive
particles are dispersed within said adhesive, whereby
said bonding portions and said semiconductor chips are

electrically connected.

26. The method of fabricating a semiconductor device as

defined in c¢laim 25, wherein said adhesive is interposed
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between said bonding portions and surfaces of said
semiconductor <chips Dbearing said electrodes, then
pressure is applied between said semiconductor chips and
said tape carrier, whereby connections between said
electrodes formed on said semiconductor chips and said

bonding portions are performed via said electrically

conductive particles.

27. The method of fabricating a semiconducﬁor device as
defined 1in c¢laim 22, wherein said tape carrier is
unwound from a reel, and said tape carrier is wound onto
another reel while the execution of at least one of said

steps of said method, in preparation for a next step.

28. The method of fabricating a semiconductor device as
defined in claim 22, wherein at least one of said steps
of said method is performed after a step of cutting said
tape carrier into rectangular substrates of a length
comprising a plurality of said bonding portions in the

longitudinal direction of said tape carrier.

29. The method of fabricating a semiconductor device as
defined in c¢laim 28, wherein identification marks are
formed in said tape carrier, for delimiting said bonding
portions at positions within regions at which said tape

carrier is to be cut into said rectangular substrates.

30. The method of fabricating a semiconductor device as

defined in c¢laim 28,

wherein said step of cutting said tape carrier into

rectangular substrates is performed before said
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semiconductor chips are affixed to said tape carrier;
and

wherein said tape carrier . is cut on width-~wise
lines of said bonding portions that are the (integer n x
constant d)th width-wise lines of said bonding portions
in the longitudinal direction, with any one line of said
bonding portions across the width of said tape carrier

acting as a base line.

31. The method of fabricating a semiconductor device as
defined in claim 28,

wherein said step of affixing said semiconductor
chips to said tape carrier is performed before said step
of cutting said tape carrier into rectangular
substrates;

wherein said semiconductor chips are mounted on
said bonding portions, except for said bonding portions
in the (integer n x constant k)th width-wise lines of
said bonding portions in the longitudinal direction,
with any one line of said bonding portions across the
width of said tape carrier acting as a base line; and

wherein said tape carrier is cut on width-wise
lines of interconnecting pattern that are the (integer n
x constant d)th (where k £ d) width-wise lines of said
interconnecting pattern in the longitudinal direction

from said base line.

32. The method of fabricating a semiconductor device as
defined in claim 28,
wherein said bonding portions are formed on said

tape carrier, except for width-wise lines of regions for
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the formation of said bonding portions that are the
(integer n x constant k)th width-wise lines of said
regions for the formation.of said bonding portions in
the longitudinal direction, with any one line of said
region for the formation of said bonding portions acting
as a base line;

wherein said step of cutting said tape carrier into
rectangular substrates is performed before said
semiconductor chips are affixed to said tape carrier;
and |

wherein said tape carrier is cut on width-wise
lines of said regions for the formation of
interconnecting pattern that are the (integer n x
constant d)th (where kX £ d) width-wise lines of said
regions for the formation of said interconnecting

pattern in the longitudinal direction from said base

line.

33. The method of fabricating a semiconductor device as
defined in claim'28,

wherein said bonding portions are formed on said
tape carrier, except for width-wise lines of regions for
the formation of said bonding portions that are the
(integer n x constant k)th width-wise lines of said
regions for the formation of said bonding portions in
the longitudinal direction, with any one 1line of said
region for the formation of said bonding portions acting
as a base line;

wherein said step of affixing said semiconductor
chips to said tape carrier is performed before said step

of cutting said tape carrier into rectangular
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substrates;
wherein said semiconductor chips are affixed to

sald tape carrier only on regions wherein said bonding
portions are formed; and

wherein said tape carrier is cut on width-wise
lines of said regions for the formation of
interconnecting pattern that are the (integer n x
constant d)th (where k < d) width-wise lines of said
regions for the formation of said interconnecting

pattern in the longitudinal direction from said base

line.

34. The method of fabricating a semiconductor device as

defined in claim 22,
wherein sprocket holes and positioning holes are

formed in said tape carrier; and

wherein said steps of said method are performed by

utilizing said positioning holes.

35. The method of fabricating a semiconductor device as

defined in claim 22,

wherein through-holes are formed in said tape

carrier; and
wherein said external electrodes are connected to

said Dbonding portions through said through-holes, and
are also provided on a surface on the opposite side from

the surface on which said bonding portions are formed.

36. The method of fabricating a semiconductor device as
defined in claim 35, wherein said step of forming said

external electrodes on said tape carrier comprises a -
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step of mounting a material for forming said external

electrodes onto said tape carrier and a reflow step of

heating and melting said material to form ball shapes.

37. A semiconductor module comprising:

a rectangular substrate on which bonding portions
are formed 1in a matrix, said rectangular substrate
having marks for separating said bonding portions from
said rectangular substrate; and

a plurality of semiconductor chips to be disposed

at positions corresponding to said bonding portions.

38. The semiconductor module as defined in claim 37,

wherein said adhesive is formed of an anisotropic
conductive film;

wherein said anisotropic conductive film is
interposed between surfaces of said semiconductor chips
on which electrodes are formed on said bonding portions:
and

wherein said bonding portions and said electrodes
are electrically connected by electrically conductive

particles comprised within said anisotropic conductive

£film.

39. The semiconductor module as defined in claim 37,
wherein said through-holes are formed in said
rectangular substrate; and
wherein external electrodes are formed on a surface
of said rectangular substrate opposite to a surface of

sald rectanguldr substrate on which said bonding
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portions are formed, to be connected electrically to

said bonding portions by said through-holes.

40. A semiconductor device fabricated by the method as

defined in claim 22.

41. A circuit board on which the semiconductor device

as defined in claim 40 is mounted.

42. Electronic equipment having the circuit board as

defined in claim 41.
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