
1                                  TITLE       METHOD OF DIE BONDING
ELECTRONIC COMPONENT AND DIE BONDING                           APPARATUS
THEREFOR     5                     FIELD OF THE INVENTION            The
present invention relates to a method of die      bonding electronic
components and a die bonding apparatus      therefor. More particularly,
the present invention is      concerned with a method of die bonding
electronic  10  components, which, in demounting chips from a dicing tape
in the process for producing small electronic components       such as
semiconductor chips, enables sucking the chips one       at a time so that
these are separated from each other       without the need to conduct the
conventional push-up by  15  means of pins and is also concerned with a die
bonding      apparatus therefor.                        BACKGROUND OF THE
INVENTION           Referring to Figs. 9 and 10, a semiconductor wafer 40
20  of, for example, silicon or gallium arsenide is produced in      the
form of a disk having a large diameter. This      semiconductor wafer 40 is
stuck through a pressure      sensitive adhesive sheet 41 onto a ring frame
42.      Subsequently, the semiconductor wafer 40 is cut apart into  25  a
multiplicity of dice formed chips 44 (dicing) by the use      of a dicing
saw 43. In this state, the semiconductor wafer      is transferred to the
subsequent steps such as cleaning,  



drying and die bonding steps. In this process, after the       completion
of the dicing step, the pressure sensitive       adhesive sheet 41 is drawn
outward by appropriate means so       that the spacings of the mutually
neighboring chips 44 are   5 expanded.            It is desired that the
conventional pressure sensitive       adhesive sheet 41 have satisfactory
adhesive strength to       the chips 44 from the dicing step in which the
wafer is cut       apart into dice formed chips through the drying step.
10 Further, referring to Fig. 11, it is desired that, in       picking up
the chips from the pressure sensitive adhesive       sheet 41, the adhesive
strength be such that no residue of       pressure sensitive adhesive is
attached to the chips 44.            Various pressure sensitive adhesive
sheets of the  15 above type have been proposed in, for example, Japanese
Patent Laid-open Publication Nos. 60(1985)-196956 and
60(1985)-223139. Further, in recent years, pressure       sensitive
adhesive sheets in which a UV curable pressure       sensitive adhesive is
used for reducing the adhesive  20 strength at the time of pick-up have
been proposed.      However, the conventional pressure sensitive adhesive
sheets 41 have a drawback in that, in the use thereof, it      is difficult
to realize uniform spacings between the chips      44 at the stage of
expanding the chip spacings, thereby  25 causing a spacing dispersion, with
the result that the      processing at each step encounters disorders.
Further,  



bringing the adhesive strength at pick-up (vertical peeling
strength) to complete nil is practically unfeasible, and       the
reduction of the vertical peeling strength at pick-up       has encountered
a limit of about 100 to 300 g/10 mm[err].       Therefore, at the die
bonding step at which a pick-up is   5 carried out, the pressure sensitive
adhesive sheet 41 must       be forcibly pushed up from the back thereof
with the use of       a push-up needle 45. Therefore, there are disorders
such       as damaging of the chips 44 or migration of, for example,
the pressure sensitive adhesive which adheres to the push-  10  up needle
45 to the back of the chips 44.            Still further, the pressure
sensitive adhesive sheet       in which a UV curable pressure sensitive
adhesive is used       has not yet reached a stage such that all the chips
44 can       be peeled without the need to use the push-up needle 45.  15
The present applicants have proposed a technique in which       the area of
adhesion and the adhesive strength between the       chips and the sheet
are reduced by the use of a shrink film       which can be shrunk by
heating in place of the pressure       sensitive adhesive sheet in which a
UV curable pressure  20  sensitive adhesive is used.
OBJECT OF THE INVENTION            The present invention has been made with
a view toward      resolving the above problems of the prior art. An object
25  of the present invention is to provide a method of die      bonding
electronic components, in which use is made of a 



shrink film capable of expanding the chip spacings by a
4       mechanism that is radically different from that of the
conventional expansion method to thereby enable effective       bonding
without damaging the chips. Another object of the       present invention
is to provide a die bonding apparatus   5  therefor.
SUMMARY OF THE INVENTION            For attaining the above object, in one
aspect of the       present invention, there is provided a method of die
10  bonding electronic components, comprising the steps of:       providing
a dicing tape comprising at least one layer of       shrink film and a
pressure sensitive adhesive layer;            mounting a wafer on the
dicing tape so that the wafer       is stuck thereto by the pressure
sensitive adhesive layer;  15       dicing the wafer so that the wafer is
cut apart into a       multiplicity of chips;            disposing the
dicing tape having the multiplicity of       chips stuck thereto on a table
equipped with heating means,       and shrinking the shrink film forming
part of the dicing  20  tape by the heating means so that an area of
adhesion and       adhesive strength between the chips and the adhesive
layer       are decreased and so that the chips are arranged with
predetermined spacings; and            sucking the chips arranged with
predetermined spacings  25  one at a time by a suction collet disposed
above the chips 



so that the chips are separated from each other.           This method
enables arranging the multiplicity of
5       chips with substantially uniform spacings without the need       to
conduct the conventional expansion step including       drawing outward.
In this method, it is preferred that, in the step of   5 shrinking the at
least one layer of shrink film, only a       peripheral region of the
dicing tape where the multiplicity       of chips are not stuck is heated
as a first stage to       thereby form a first shrunk part, and,
thereafter,            an inner region of the dicing tape where the chips
are  10 stuck is heated as a second stage to thereby form a second
shrunk part,            this second shrunk part forming stage conducted so
that the multiplicity of chips, neighboring each other, are       arranged
with predetermined spacings,  15         this second shrunk part forming
stage followed by the       sucking of the multiplicity of chips cut apart
one at a       time by the suction collet disposed above the chips so that
the chips are separated from each other.            By virtue of the above,
the conventional expansion can  20 be avoided and the loosing of the dicing
tape can be      prevented.            The heating means can be disposed on
an entire lower      surface of the dicing tape or partially on a lower
surface      of the dicing tape. In the case of the latter partial 



25  disposition, it is preferred that the heating means is      capable of
moving along a horizontal direction      synchronously with the suction
collet.                                         6            Further, the
heating means can be arranged so as to be      movable in a vertical
direction.            Still further, it is preferred that the dicing tape
having the multiplicity of chips stuck thereto is disposed   5 through a
ring frame on the table, the heating means is      arranged on a lower
surface of the dicing tape, the chips      are heated by the heating means,
and the heating means is      removed from the lower surface of the dicing
tape, followed      by the sucking of the multiplicity of chips cut apart
one  10 at a time by the suction collet disposed above the chips so
that the chips are separated from each other.            By virtue of the
above, not only can the dicing tape      having the chips mounted thereon
easily carried onto the      table but also the chips can be sucked one at
a time and  15 separated from each other.           Moreover, it is
preferred that the dicing tape having      the multiplicity of chips stuck
thereto is stuck onto a      ring frame, this ring frame is provided with
at least two      positioning notches at a predetermined distance, and pins
20 corresponding to the notches are protrudently provided on      the table
at a predetermined distance, and the notches of      the ring frame are
fitted to the pins so that the ring      frame is positioned on the table.
As a result, the chip 



positioning on the table is facilitated.  25        In another aspect of
the present invention, there is      provided an apparatus for die bonding
electronic components      characterized in that
7            a multiplicity of diced chips are stuck on a dicing       tape
which is composed of at least one layer of shrink film       and a pressure
sensitive adhesive layer,            said dicing tape is stuck to a ring
frame,   5       said ring frame is disposed on a table which is
equipped with heating means,            a suction collet is disposed above
said ring frame and       is movable in a vertical direction, and
said multiplicity of diced chips arranged with  10  predetermined spaces
are sucked and separated one by one       after said dicing tape is heated
by said heating means.            In this apparatus, it is preferred that
the ring frame       is provided with at least two notches at a
predetermined       distance, and at least two positioning pins are  15
protrudently disposed on the table equipped with heating       means at a
predetermined distance, the pins and the notches       of the ring frame
adapted to be fitted together so that the       ring frame has a posture
arranged in an appropriate       position on the table. The posture
arranged in an  20  appropriate position is fixed by means of a vacuum
suction      pad, a magnet, etc.              This apparatus enables easily
picking the chips up 



without the need to use a push-up needle.    25                BRIEF
DESCRIPTION OF THE DRAWING            Fig. 1 is a sectional view of a first
form of die      bonding apparatus according to the present invention;
8            Fig. 2 is a partial top view of the die bonding
apparatus of Fig. 1;            Fig. 3 is a partial perspective view of the
die       bonding apparatus of Fig. 1;   5       Fig. 4 is a partial
enlarged sectional view of a       dicing tape used in the present
invention;            Fig. 5 is a schematic sectional view showing the
dicing of a semiconductor wafer;            Fig. 6 is a schematic sectional
view showing the  10  thermal shrinkage of a dicing tape having
semiconductor       wafer chips stuck thereto;            Fig. 7 is a
sectional view of a second form of die       bonding apparatus according to
the present invention;                 Fig. 8 is a sectional view of a
third form of die  15  bonding apparatus according to the present
invention;            Fig. 9 is a perspective view showing the state of
conventional semiconductor wafer diced;.            Fig. 10 is a sectional
view showing the state of       conventional semiconductor wafer being
diced; and  20        Fig. 11 is a schematic view explaining the state of
conventional semiconductor wafer chips being picked up. 



EMBODIMENT OF THE INVENTION            The method of die bonding electronic
components  25  according to the present invention and forms (working
examples) of the die bonding apparatus of the present       invention used
in the method will be described below with
9       reference to the appended drawings.            In Fig. 1, numeral 1
denotes a die bonding apparatus       of the present invention as a whole.
The die bonding       apparatus 1 includes a ring-shaped fixing table 2
which   5 constitutes a mounting table. A ring-shaped peripheral
heater table 3 which constitutes a first heating means is       arranged by
the internal-circularsurface side of the fixing       table 2 and secured
to the fixing table 2.            The fixing table 2 at two points of the
peripheral  10  side of the lower edge thereof is fitted with downward
extending guide members 4. These guide members 4 are       formed so as to
vertically slide on a guide rail 6 disposed       on a frame 5 fixed to a
base or floor A. Thus, by virtue       of this construction, the guide
members 4 vertically slide  15  on the guide rail 6 by the functioning of a
drive motor or       cylinder mechanism (not shown), so that the fixing
table 2       can vertically move along with the peripheral heater table
3.            In this construction, the guide members 4 are provided  20
at two points of the peripheral side of the lower edge of 



the fixing table 2. However, for ensuring vertical       movement of the
fixing table 2 without inclination, it is       preferred that at least
three points of the lower edge of       the fixing table 2 are fitted with
the guide members 4.  25  The mechanism for sliding the guide members 4 on
the guide      rail 6 is not particularly limited, and, for example, the
conventional means comprising disposing ball bushes in the
10       guide members 4 can be employed.            By the
internal-circular-surface side of the       peripheral heater table 3, a
disk-shaped internal heater       table 7 which can vertically move and
constitutes a second   5 heating means is arranged in a cavity 4' provided
by the       internal-circular-surface side of the peripheral heater
table 3. That is, ball bushes 10 are secured to at least       two points
of the peripheral side of the lower edge of the       internal heater table
7. Shafts 11 secured to the base or  10  floor A are inserted in the ball
bushes 10 in a manner such       that the shafts 11 can vertically slide.
An upper end of a       piston 9 of a cylinder mechanism 8 fixed to the
base or       floor A is secured to the center of the lower edge of the
internal heater table 7. Thus, the internal heater table 7  15 can be
vertically moved by operating the cylinder mechanism       8.
The heating means of the peripheral heater table 3 and       the internal
heater table 7 are not particularly limited,       and, for example, common
heating means such as a sheath 



20  heater arranged in the table or a rubber heater can be       employed.
Heat insulating materials 3a, 7a such as those       of polyether ether
ketone are stuck to the lower surfaces       of the peripheral heater table
3 and the internal heater       table 7 for excluding heat.  25        On
the other hand, two positioning pins 12,12 are      protrudently disposed
on the upper surface 2a of the fixing      table 2 at a predetermined
distance, and a substantially                ring-shaped ring frame 13 has
positioning notches 14',14'      formed at predetermined positions. Thus,
such a      structuring is realized that, in the mounting of the ring
frame 13 on the upper surface 2a of the fixing table 2,   5 positioning at
a desired site can be made by fitting       together the positioning
notches 14',14' of the ring frame       13 and the positioning pins 12,12
of the fixing table 2.       Thereafter, the structure is fixed by means of
a vacuum       suction pad, a magnet, etc.  10       The ring frame 13 is
stuck to the periphery of a      dicing tape 17 by a pressure sensitive
adhesive layer 22 of      the dicing tape 17, and a disk-shaped wafer 14 is
stuck to      the center of the circular dicing tape 17 by the pressure
sensitive adhesive layer 22 of the dicing tape 17. This  15  wafer 14 is in
the form of a multiplicity of separate dice-      shaped chips 16 for which
a cutting has been conducted in      the preceding wafer dicing step. Thus,
the dicing tape 17  



having the multiplicity of chips 16 stuck thereto is stuck      to the ring
frame 13.  20        In this embodiment, such a structuring is effected
that, in the mounting of the ring frame 13 to which the      dicing tape 17
having the multiplicity of chips 16 stuck      thereto has been stuck on a
predetermined position of the      upper surface 2a of the fixing table 2,
the peripheral  25  heater table 3 is arranged under part 18a of the dicing
tape 17 where no chips 16 are stuck while the internal      heater table 7
is arranged under part 18b of the dicing
12       tape 17 where chips 16 are stuck.            Moreover, a suction
collet 19 which can move both       vertically and horizontally is arranged
above the internal       heater table 7 in order to suck and separate the
chips 16   5  of the dicing tape 17.  The chips 16 mounted on the dicing
tape 17 are sucked and separated chip after chip by the       functioning
of a vacuum pump (not shown). The inside of       the suction collet is
provided with a taper 19a, so that       the suction collet contacts only
the peripheral side of the  10  chips 16 and does not contact major
surfaces of the chips       16 to thereby prevent damaging of the chips 16.
Further,       this suction collet 19 is not particularly limited, and,
for example, a suction collet with pad can be employed.              On the
other hand, with respect to the dicing tape  15  17 used in this apparatus,
preferred use is made of a       dicing tape 17 comprising a shrink film
21, a pressure  



sensitive adhesive layer 22 superimposed on the upper       surface of the
shrink film 21 and a nonshrinkable film 24       stuck through an adhesive
layer 23 to the lower surface of  20   the shrink film 21, as shown in Fig.
4.  Although the       dicing tape 17 may be composed of a single layer of
shrink       film without the use of the nonshrinkable film 24, it is
preferred to be a plastic film substrate composed of a       plurality of
layers. That is, it may be a single shrink  25   film or a combination of
at least two types of shrink      films, or may be a combination of a
shrink film and a      nonshrinkable film.
13            The pressure sensitive adhesive layer 22 is not
particularly limited, and, for example, it can be composed       of
rubbers, acrylic, silicones, polyvinyl ether, radiation       curable or
heating foamable type pressure sensitive   5 adhesives. Preferred use is
made of ultraviolet curable       pressure sensitive adhesives. Ultraviolet
permeable       polyethylene terephthalate film with a thermal shrinkage
ratio of 30 to 80% is especially preferably used as the       shrink film
21.  10       Common general-purpose adhesives capable of joining       the
shrink film 21 and the nonshrinkable film 24 are used       as the adhesive
layer 23. Examples thereof include       pressure sensitive adhesives of
acryls, rubbers, silicones       and the like and thermoplastic or
thermosetting adhesives  15  of polyesters, polyamides, ethylene
copolymers, epoxies,  



urethanes and the like. Of these, acrylic pressure       sensitive
adhesives are especially preferred.            Although the nonshrinkable
film 24 is not particularly       limited, it is preferably composed of
materials having  20  excellent water and heat resistances.  Examples
thereof       include polyolefin films such as a polyethylene film, a
polypropylene film, a polybutene film and a       polymethylpentene film, a
polyvinyl chloride film, a       polyethylene terephthalate film, a
polybutylene  25  terephthalate film, a polybutadiene film, a polyurethane
film and an ethylene/vinyl acetate film. Also, use can be      made of
films of polymers containing a carboxyl group
14       having compound as a polymer structural unit and laminates
comprising these films and common general-purpose polymer       films.
Especially preferred material is an ultraviolet       permeable
polyethylene or polyethylene terephthalate.   5 The dicing tape 17 after
the dicing together with the ring       frame 13 is held by a robot arm,
and the ring frame 13 is       mounted on the upper surface 2a of the
fixing table 2 by       fitting together the positioning notches 14',14'
provided       at predetermined positions of the ring frame 13 and the  10
positioning pins 12,12 of the fixing table 2.       Simultaneously with
this operation, the internal heater       table 7 is moved to the position
at an upper level by means       of the cylinder mechanism 8.
Thereafter, only part 18a of the dicing tape 17 where  



15  no chips 16 are stuck is heated at 80 to 150[err]C and shrunk       by
operating the peripheral heater table 3. This is       because simultaneous
heating of all the parts would       unfavorably cause loosing of the
dicing tape and would       render the spacings of the chips 16 nonuniform.
As a  20  result, the sucking by means of the suction collet 19 would
become difficult.            Subsequently, only part 18b of the dicing tape
17      where the chips 16 are stuck is heated at 80 to 150[err]C by
operating the internal heater table 7 to thereby shrink the  25  shrink
film 21.            This shrinkage of the shrink film 21 is accompanied by
the deformation of the pressure sensitive adhesive layer 22
superimposed thereon, so that the area of adhesion between       the chips
16 and the pressure sensitive adhesive layer 22       is reduced (see Fig.
6). As a result, the adhesive       strength (vertical peeling strength)
between the chips 16   5 and the pressure sensitive adhesive layer 22 is
reduced, so       that the chips 16 can easily be picked up only by the
suction collet 19 without the need to use the conventional       push-up
needle.            When the pressure sensitive adhesive layer 22 is  10
composed of an ultraviolet curable pressure sensitive       adhesive, it is
especially preferred that the pressure       sensitive adhesive layer 22 is
irradiated with ultraviolet       rays prior to or after the above
shrinkage. Whereby the 



pressure sensitive adhesive layer is cured so that the  15  adhesive
strength is reduced.  The curing of the pressure       sensitive adhesive
layer enables a further reduction of the       vertical peeling strength to
thereby not only facilitate       the pick up of the chips 16 but also
prevent damaging of       the chips 16.  20        After the shrink film 21
is shrunk by the above      heating by the internal heater table 7, the
internal heater      table 7 is descended to a lower position by the
cylinder      mechanism 8. This is because positioning the dicing tape
17 on the internal heater table 7 until all the chips are  25 transferred
would cause the dicing tape 17 to suffer from      loosing by remaining
heat and would be detrimental to the      performance of the chips 16.
16              Thereafter, the chips 16 are individually sucked and
transferred by, after detecting the position of chip 16 by       means of a
sensor or the like, moving the suction collet 19       horizontally,
effecting a positioning thereof and   5 descending the suction collet 19.
In this instance, the       use of the conventional push-up needle is not
needed, so       that damaging of the chips 16 and sticking of the pressure
sensitive adhesive to the lower surface of the chips 16 can       be
avoided. In the sucking by the suction collet 19, it is  10  desirable that
the guide members 4 is vertically sliding on       the guide rails 6 by the
functioning of the drive motor or       cylinder mechanism and thus the
fixing table 2 is 



vertically moving the along with the peripheral heater       table 3 and
whereby the sucking by the suction collect is  15 facilitated.
In this embodiment, the peripheral heater table 3 is       secured to the
fixing table 2. It is preferred that the       fixing table 2 is so
constructed as to be vertically       movable separately from the
peripheral heater table 3 and  20 that, after the heating by means of the
peripheral heater       table 3, the fixing table 2 is elevated and whereby
the       peripheral heater table 3 is departed from the dicing tape
17. This is preferred from the viewpoint of preventing       loosing of the
dicing tape 17.  25        Further, in this embodiment, the chips 16 are
individually sucked by, after detecting the position of      chip 16 by
means of a sensor such as a camera or the like,
17       moving the suction collet 19 horizontally, effecting a
positioning thereof and sinking the suction collet 19.       However, the
sucking may be performed by moving the fixing       table 2 in both
horizontal and vertical directions, while   5 the suction collet 19 rests.
Fig. 7 is a sectional view of a second form of die       bonding apparatus
according to the present invention.            The construction of this
form of die bonding apparatus       is fundamentally the same as that of
the first form of die  10  bonding apparatus, except that the peripheral
heater table       3 is omitted and only the internal heater table 7 is 



employed and that the fixing table 2 extends to the       periphery of the
internal heater table 7. Like structural       members are denoted by like
reference numerals, and the  15  description is omitted.            In this
embodiment as well, although not shown, the       fixing table 2 at two
points of the peripheral side of the       lower edge thereof is fitted
with the downward extending       guide members 4, which are formed so as
to vertically slide  20  on the guide rails 6, so that the fixing table 2
can       vertically move. Further, in this embodiment as well, an
upper end of the piston 9 of the cylinder mechanism 8 is       secured to
the center of the lower edge of the internal       heater table 7, so that
the internal heater table 7 can be  25  vertically moved by operating the
cylinder mechanism 8.            In this form of die bonding apparatus, the
dicing tape       17 is heated and shrunk once by the internal heater table
18       7. Therefore, the apparatus is slightly inferior to the
first form of die bonding apparatus in respect of the       uniformity of
chip arrangement after shrinkage. However,       this form of die bonding
apparatus is also usable.   5        In both the above first embodiment and
second       embodiment, the internal heater table 7 is heated in its
entirety. However, the internal heater table 7 can be       heated in
selected parts thereof so that the dicing tape 17       is partially heated
and shrunk. Whereby the chips 16 can  10  be partially removed from the
dicing tape 17 and sucked by 



means of the suction collet 19.              Fig. 8 is a sectional view of
a third form of die       bonding apparatus according to the present
invention.            In this form of die bonding apparatus, not only is
the  15  peripheral heater table 3 is omitted with the use of the
fixing table 2 alone. In addition, the internal heater       table 7 is
composed of a small heater table 7' having       substantially the same
size as that of each of the chips       16. The heater table 7' can move in
both horizontal and  20  vertical directions.  Thus, the suction collet 19
is moved       synchronously with the heater table 7' to just above the
position of the chip 16 to be peeled which is heated and       shrunk by
the heater table 7'. After that, the chips 16 to       be easily peeled off
can be sucked individually by the  25  suction collet 19.
Therefore, as compared with the first embodiment in      which the dicing
tape 17 is shrunk in its entirety, chip                suction errors
attributed to arrangement disorder can be       reduced. Because the dicing
tape 17 is heated and shrunk       partially and whereby the peeling of the
chips 16 is       facilitated and the subsequent sucking of the chips 16
can   5 be performed one at a time by means of the suction collet       19.
Other construction is fundamentally the same as in the       first
embodiment. Like structural members are denoted by       like reference
numerals, and the description is omitted. 



10  In this embodiment, the heater table 7' has substantially       the
same size as that of each of the chips 16. It is       naturally feasible
that the size of the heater table 7' is       inconsistent with that of two
chips or more and the heater       table is heated in order to shrink part
of the dicing tape  15 17 corresponding to the plurality of chips 16 once
so that       the peeling of the chips 16 is facilitated.
EFFECT OF THE INVENTION            In the method of die bonding electronic
components and  20  the die bonding apparatus therefor, according to the
present invention, a dicing tape comprising at least one      layer of
shrink film and a pressure sensitive adhesive      layer is used, and a
wafer is stuck to the dicing tape.      The wafer is diced so as to be cut
apart into a  25  multiplicity of chips.  The dicing tape is mounted on a
table equipped with heating means and shrunk by the heating       means so
that an area of adhesion and adhesive strength
20       between the chips and the adhesive layer are decreased.
Thereafter, the chips arranged with predetermined spacings       are sucked
one at a time by a suction collet disposed above       the chips so that
the chips are separated from each other.    5  By virtue of this
construction, the following peculiar and       conspicuous functions and
effects can be exerted.             (1) By the mechanism which is radically
different       from the conventional expansion method, not only can the 



chip spacings be uniformly expanded (arranged) but also the  10  area and
strength of adhesion with the chips can be       reduced. Therefore, the
individual chips can be sucked and       separated from each other without
failure and that,       further, damaging of chips at the pick-up or
sticking of       pressure sensitive adhesive to the lower surface of chips
15  which would cause contamination and deteriorate performance       can
be prevented to thereby enable effective die bonding.            (2) The
use of conventional push-up needle is not       needed and the individual
chips can be sucked and separated       from each other with the use of the
suction collet only.  20  Thus, damaging of chips by the use of push-up
needle can be       avoided to thereby enhance device reliability.
Furthermore, the replacement or repair of push-up needle is       not
needed to thereby extremely enhance operating       efficiency.  25
(3)  No push-up needle is used as different from the      prior art, so
that a table or other support can be disposed      under the dicing tape.
Therefore, slack of the dicing tape                                   21
can be avoided even when the diameter of the wafer is  increased and
uniform chip spacings can be maintained.       (4) In the embodiment in
which part of the dicing  tape where no chips are stuck is first heated and
shrunk  and thereafter part of the dicing tape where chips are  stuck is
shrunk, loosing of the dicing tape can be avoided  in the expansion step
and the chips can be arranged with 



uniform spacings. As a result, the chips can be picked up  individually
with accuracy by the suction collet.
22       What is claimed is:            1.  A method of die bonding
electronic components,       comprising the steps of:            providing
a dicing tape comprising at least one layer   5 of shrink film and a
pressure sensitive adhesive layer;            mounting a wafer on the
dicing tape so that the wafer       is stuck thereto by the pressure
sensitive adhesive layer;            dicing the wafer so that the wafer is
cut apart into a       multiplicity of chips;  10       disposing the
dicing tape having the multiplicity of       chips stuck thereto on a table
equipped with heating means,       and shrinking the shrink film forming
part of the dicing       tape by the heating means so that an area of
adhesion and       adhesive strength between the chips and the adhesive
layer  15  are decreased and so that the chips are arranged with
predetermined spacings; and            sucking the chips arranged with
predetermined spacings       one at a time by a suction collet disposed
above the chips       so that the chips are separated from each other.  20
2. The method as claimed in claim 1, wherein, in the      step of shrinking
the at least one layer of shrink film,      only a peripheral region of the
dicing tape where the      multiplicity of chips are not stuck is heated as
a first 



25 stage to thereby form a first shrunk part, and, thereafter,
an inner region of the dicing tape where the chips are      stuck is heated
as a second stage to thereby form a second
23       shrunk part,            this second shrunk part forming stage
conducted so       that the multiplicity of chips, neighboring each other,
are       arranged with predetermined spacings,   5       this second
shrunk part forming stage followed by the       sucking of the multiplicity
of chips cut apart one at a       time by the suction collet disposed above
the chips so that       the chips are separated from each other.   10
3.   The method as claimed in claim 1 or 2, wherein       the heating means
is disposed on an entire lower surface of       the dicing tape.
4. The method as claimed in claim 1, wherein the  15  heating means is
arranged on a lower surface of the dicing       tape so that the heating
means is movable along a       horizontal direction, the heating means
being capable of       moving along a horizontal direction synchronously
with the       suction collet to thereby selectively heat small regions.
20            5. The method as claimed in claim 3 or 4, wherein      the
heating means is arranged so as to be movable in a      vertical direction.



25       6.   The method as claimed in any of claims 1 to 5,      wherein
the dicing tape having the multiplicity of chips      stuck thereto is
disposed through a ring frame on the
24       table, the heating means is arranged on a lower surface of
the dicing tape, the chips are heated by the heating means,       and the
heating means is removed from the lower surface of       the dicing tape,
followed by the sucking of the   5 multiplicity of chips cut apart one at a
time by the       suction collet disposed above the chips so that the chips
are separated from each other.              7.  The method as claimed in
claim 1, wherein the  1 0 dicing tape having the multiplicity of chips
stuck thereto       is stuck onto a ring frame, said ring frame is provided
with at least two positioning notches at a predetermined       distance,
and pins corresponding to the notches are       protrudently provided on
the table at a predetermined  15 distance, and the notches of the ring
frame are fitted to       the pins so that the ring frame is positioned on
the table.              8.  An apparatus for die bonding electronic
components characterized in that  20        a multiplicity of diced chips
are stuck on a dicing       tape which is composed of at least one layer of
shrink film       and a pressure sensitive adhesive layer,            said
dicing tape is stuck to a ring frame,  



said ring frame is disposed on a table which is  25 equipped with heating
means,            a suction collet is disposed above said ring frame and
is movable in a vertical direction, and
25            said multiplicity of diced chips arranged with
predetermined spaces are sucked and separated one by one       after said
dicing tape is heated by said heating means.     5        9.  The apparatus
as claimed in claim 8, wherein the       ring frame is provided with at
least two notches at a       predetermined distance, and at least two
positioning pins       are protrudently disposed on the table equipped with
heating means at a predetermined distance, the pins and the  10  notches of
the ring frame adapted to be fitted together so       that the ring frame
has a posture arranged in an       appropriate position on the table.
10. The apparatus as claimed in claim 8 or 9, wherein  15  the heating
means comprises:            a first heating means capable of heating only a
peripheral region of the dicing tape where the multiplicity       of chips
are not stuck as a first stage in the step of       shrinking the at least
one layer of shrink film and  20        a second heating means capable of
heating an inner       region of the dicing tape where the chips are stuck
as a       second stage of the step.  



11. The apparatus as claimed in any of claims 8 to  25   10, wherein the
heating means is disposed on an entire      lower surface of the dicing
tape.                                        26            12.  The
apparatus as claimed in claim 9, wherein the       heating means is
arranged on a lower surface of the dicing       tape so that the heating
means is movable along a       horizontal direction, the heating means
being capable of   5 moving along a horizontal direction synchronously with
the       suction collet to thereby selectively heat small regions.
13.  The apparatus as claimed in any of claims 9 to       12, wherein the
heating means is arranged so as to be  10 movable in a vertical direction.
14.  The apparatus as claimed in any of claims 8 to       12, wherein
further comprising the dicing tape having the       multiplicity of chips
stuck thereto is disposed through the  15  ring frame on the table, the
table having the heating means       arranged under the dicing tape, to
thereby enable heating       the chips by the heating means and removing
the heating       means from the lower surface of the dicing tape, followed
by the sucking of the multiplicity of chips cut apart one  20 at a time by
the suction collet disposed above the chips so       that the chips are
separated from each other.    


