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Semiconductor devices, peeling the group of diced thin
Semiconductor devices from the adhesive sheet at high Speed
without damaging or cracking the Semiconductor devices,
conveying the group of peeled Semiconductor devices on a
unit basis in Serial order, and mounting them onto a mount
ing board.
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A Semiconductor device mounting method and System and
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METHOD AND SYSTEM FOR MOUNTING

SEMICONDUCTOR DEVICE, SEMICONDUCTOR
DEVICE SEPARATING SYSTEM, AND METHOD
FOR FABRICATING ICCARD
BACKGROUND OF THE INVENTION

0001) 1. Field of the Invention
0002 The present invention relates to a method and a
System for mounting a Semiconductor device or an elec
tronic component, which comprises dicing a Semiconductor
wafer into Semiconductor devices (semiconductor chips) or
cutting electronic components attached in a row on a unit
basis, picking up the diced Semiconductor devices or the cut
electronic components, and then mounting them on a mount
ing board Such as a circuit board constructing an IC card or
the like; a separating System for the Semiconductor device or
the electronic component; and an IC card fabricating
method.

0003 2. Description of the Related Art
0004 For example, conventional techniques JP-A-6295930 (hereinafter referred to as a known example 1) and
JP-A-6-97214 (hereinafter referred to as a known example
2) for dicing a Semiconductor wafer in a state where it is
bonded to an adhesive sheet into Semiconductor devices

(Semiconductor chips) and picking up the diced Semicon
ductor devices while peeling them from the adhesive sheet
are known.

Mar. 28, 2002

as an IC card, it is necessary to execute it without damaging
or cracking the thin Semiconductor chip.
0009. According to the known example 1, however, since
the Semiconductor chip is peeled from the adhesive sheet by
lifting the pushing pins provided around the Sliding pins
together with the sliding pins So as to uniformly lift the
Semiconductor chip, the Separated area is Small for the
adhesive face of the Semiconductor chip. In case of employ
ing a thin Semiconductor chip, the possibility that the thin
Semiconductor chip cannot be separated but is cracked or
damaged is high.
0010. According to the known example 2 as well, the
pellets are peeled from the adhesive sheet by downwardly
protruding the needle having the Sharp tip. Consequently, in
case of the thin Semiconductor chip, the possibility that it
cannot be separated but is cracked or damaged is high.
0011. The known example 3 relates to the wafer breaking
technique for Separating the Semiconductor devices in a
wafer State into devices.

0012. As mentioned above, all of the known examples
have not considered with respect to a point Such that a thin
Semiconductor wafer adhered to an adhesive sheet is diced

into a group of thin Semiconductor devices (semiconductor
chips) and the group of thin Semiconductor devices in a row

is peeled from the adhesive sheet and Separated from the
adhesive sheet by a vacuum collet at high Speed without
damaging or cracking the Semiconductor device.

0005 The known example 1 describes a technique such

SUMMARY OF THE INVENTION

that the back face of an adhesive sheet from which semi

conductor chips to be peeled are bonded is rubbed by sliding
pins, thereby weakening the adhesive Strength to the Semi
conductor chips. The Semiconductor chips are uniformly
lifted by raising pushing pins provided around the sliding
pins together with the sliding pins, thereby peeling off the
Semiconductor chips having the weakened adhesive Strength

0013. It is an object of the invention to solve the above
problems and to provide a Semiconductor device mounting
method and a System for fabricating high-quality products
by dicing a thin Semiconductor wafer in a State where it is

from the adhesive sheet.

thin Semiconductor devices from the adhesive sheet at high
Speed without damaging or cracking the Semiconductor
devices, and conveying the group of peeled Semiconductor
devices in order to mount on the mounting board.
0014. It is another object of the invention to provide a
Semiconductor device Separating System for dicing a thin

0006 The known example 2 describes a technique such
that an adhesive sheet to which a number of pellets are
adhered is fixedly held with the side of the pellets facing
downward, a ball shaped lower end of a needle unit forms
a face pressing the adhesive sheet and needles each having
a sharp tip are protruded downward from the needle unit.
Consequently, the pellets are peeled from the adhesive sheet
and are adsorbed by a collet positioned below.
0007. A conventional technique disclosed in JP-A-1-

264236 (hereinafter referred to as a known example 3) for

dicing a Semiconductor wafer adhered to an adhesive sheet

into Semiconductor devices (semiconductor chips) is also

known. The known example 3 describes a wafer breaking
technique for cutting and Separating Semiconductor devices
in a wafer State into Separate devices by pressing a roller
having an expanded central part against the back face of an
adhesive sheet adhered to a frame ring by which a Semi-full
cut wafer is fixed and moving the roller.
0008. A semiconductor chip to be mounted on an IC card
or the like, for example, is requested to be thinner from the
necessity of reducing the thickness of a product Such as an
IC card. Consequently, when a product Such as an IC card is
fabricated by mounting a thin Semiconductor chip on a

circuit board (mounting board) constructing a product Such

adhered to an adhesive sheet into thin Semiconductor

devices (semiconductor chips), peeling the group of diced

Semiconductor wafer in a State where it is adhered to an

adhesive sheet into thin Semiconductor devices (semicon
ductor chips), peeling the group of the diced thin Semicon
ductor devices in a row from the adhesive sheet at high
Speed without damaging or cracking the Semiconductor
devices, and Separating them by a vacuum collet.
0015. It is still another object of the present invention to
provide an electronic component mounting method and
System as well as a separating System for fabricating high
quality products by cutting electronic components in a row
adhered to an adhesive sheet on a unit basis, peeling the
group of the electronic components from the adhesive sheet
at high Speed without damaging or cracking the electronic
components, conveying the group of peeled electronic com
ponents in Serial order, and mounting them to the mounting
board.

0016. It is a further object of the present invention to
provide an IC card fabricating method for fabricating high
quality thin IC cards efficiently at low cost.
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0.017. According to the invention, in order to achieve the
object, there is provided a Semiconductor device mounting
System comprising: Separating means for peeling off a group
of Semiconductor devices for an object obtained by dicing a
Semiconductor wafer adhered to an adhesive sheet from the

adhesive sheet; conveying means for conveying the group of
Semiconductor devices peeled from the adhesive sheet by
the Separating means in Serial order to a mounting position;
and mounting means for relatively positioning an electrode
formed in the Semiconductor device conveyed by the con
veying means and an electrode formed on the mounting
board and mounting the Semiconductor device onto the
mounting board.
0.018. According to the invention, there is provided a
Semiconductor device mounting System comprising: Sepa
rating means for peeling a group of Semiconductor devices
in a row for an object obtained by dicing a Semiconductor
wafer adhered to an adhesive sheet from the adhesive sheet

in Such a manner that a member having a tip in a projecting

shape (including a ball shape) or a curved shape is pushed

up against the back face of the adhesive sheet to thereby
apply tension to the adhesive sheet and the member is moved
from one end of the adhesive sheet to the other end;

conveying means for conveying the group of Semiconductor
devices peeled from the adhesive sheet by the Separating
means in Serial order to a desired mounting position one by
one, and mounting means for relatively positioning an
electrode formed in the Semiconductor device conveyed by
the conveying means and an electrode formed on the mount
ing board and mounting the Semiconductor device onto the
mounting board.
0.019 According to the invention, the separating means in
the Semiconductor device mounting System is characterized
in that a pressing force of the member applied to the back
face of the adhesive sheet or a press displacement is con
trolled. According to the invention, the Separating means in
the Semiconductor device mounting System is characterized
in that a pressing force of the member to the back face of the
adhesive sheet or a press displacement is controlled So that
the Semiconductor devices are peeled from the adhesive
sheet without being cracked. The Separating means in the
Semiconductor device mounting System is characterized in
that a pressing force of the member to the back face of the
adhesive sheet or a press displacement is controlled in
accordance with the position of the member in the back face
of the adhesive sheet.

0020. According to the invention, there is provided a
Semiconductor device mounting System comprising: Sepa
rating means for peeling an adhesive sheet from a group of
Semiconductor devices in a row among Semiconductor
devices for an object obtained by dicing a Semiconductor
wafer adhered to the adhesive sheet by clamping an end of
the adhesive sheet and pulling the adhesive sheet at least in
the direction along the face of the adhesive sheet in a State
where the group of Semiconductor devices is held by a
chuck, conveying means for conveying the group of Semi
conductor devices peeled from the adhesive sheet by the
Separating means in Serial order to a mounting position; and
mounting means for relatively positioning an electrode
formed in the Semiconductor device conveyed by the con
veying means and an electrode formed on the mounting
board and mounting the Semiconductor device onto the
mounting board.
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0021 According to the invention, there is also provided
a System of mounting Semiconductor device comprising:
Separating means for peeling an adhesive sheet from a group
of the Semiconductor devices in a row for an object obtained
by dicing a Semiconductor wafer adhered to the adhesive
sheet by clamping an end of the adhesive sheet and pulling
the adhesive sheet at least in the direction along the face of
the adhesive sheet while the adhesive sheet is forming a
bending shape in a State where the group of Semiconductor
devices is held by a chuck, conveying means for conveying
the group of Semiconductor devices peeled from the adhe
Sive sheet by the Separating means in Serial order to a
mounting position; and mounting means for relatively posi
tioning an electrode formed in the Semiconductor device
conveyed by the conveying means and an electrode formed
on the mounting board and mounting the Semiconductor
device onto the mounting board.
0022. According to the invention, separating means in the
Semiconductor device mounting System is characterized in
that a forming mechanism for forming a bending shape of
the adhesive sheet peeled from the Semiconductor devices in
a linear shape part moves in accordance with the movement
of the peeled linear Shaped part when the adhesive sheet is
peeled by being pulled. The above forming mechanism is
characterized in comprising a wedge-shaped jig located in
the bending part of the adhesive sheet. The forming mecha
nism is also characterized in comprising a member pressing
the bending part of the adhesive sheet.
0023. According to the invention, the separating means is
characterized in that a periphery of the adhesive sheet is
fixed to that of the chuck. According to the invention, the
Separating means is characterized in that the direction of
pulling the adhesive sheet is the same to that of arranging
Semiconductor device on the face of the adhesive sheet.

According to the invention, the Separating means is charac
terized in that the direction of pulling the adhesive sheet tilts
against the direction of Semiconductor devices on the face of
the adhesive sheet.

0024. According to the invention, the semiconductor
device mounting System is characterized in that the plurality
of Separating means is disposed So that a face of an object
turns Sidelong.
0025. According to the invention, there is also provided
a method of mounting a Semiconductor device comprising:
a separating Step of peeling off a group of Semiconductor
devices in a row for an object obtained by dicing a Semi
conductor wafer adhered to an adhesive sheet from the

adhesive sheet; a conveying Step of conveying the group of
Semiconductor devices peeled from the adhesive sheet by
the Separating means in Serial order to a mounting position;
and a mounting Step of relatively positioning an electrode
formed in the Semiconductor device conveyed in the con
veying Step and an electrode formed on a mounting board
and mounting the Semiconductor device onto the mounting
board.

0026. According to the invention, there is also provided
a method of mounting a Semiconductor device comprising:
a separating Step of peeling off a group of Semiconductor
devices in a row among Semiconductor devices for an object
obtained by dicing a Semiconductor wafer adhered to an
adhesive sheet from the adhesive sheet in Such a manner that

a member having a tip in a projecting shape or a curved
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shape is pushed up against the back face of the adhesive
sheet thereby to give tension to the adhesive sheet and the
member is moved from one end of the adhesive sheet to the

other end; a conveying Step of conveying the group of
Semiconductor devices peeled from the adhesive sheet in the
Separating Step in Serial order to a mounting position; and a
mounting Step of relatively positioning an electrode formed
in the Semiconductor device conveyed in the conveying Step
and an electrode formed on a mounting board and mounting
the Semiconductor device onto the mounting board.
0.027 According to the invention, there is also provided
a Semiconductor device mounting method comprising: a
Separating Step of peeling off an adhesive sheet from a group
of Semiconductor devices in a row for an object obtained by
dicing a Semiconductor wafer adhered to the adhesive sheet
by clamping an end of the adhesive sheet and pulling the
adhesive sheet at least in the direction along the face of the
adhesive sheet in a State where the group of Semiconductor
devices are held by a chuck, a conveying Step of conveying
the group of Semiconductor devices peeled from the adhe
Sive sheet in the Separating Step in Serial order to a mounting
position; and a mounting Step of relatively positioning an
electrode formed in the Semiconductor device conveyed in
the conveying Step and an electrode formed on the mounting
board and mounting the Semiconductor device onto the
mounting board.
0028. According to the invention, there is provided a
Semiconductor device mounting method comprising: a sepa
rating Step of peeling an adhesive sheet from a group of
Semiconductor devices in a row among Semiconductor
devices as an object obtained by dicing a Semiconductor
wafer adhered to the adhesive sheet by clamping an end of
the adhesive sheet and by pulling the adhesive sheet at least
in the direction along the face of the adhesive sheet in a State
where the group of Semiconductor devices are held by a
chuck, a conveying Step of conveying the group of Semi
conductor devices peeled from the adhesive sheet in the
Separating Step in Serial order in a desired unit to a mounting
position on a Semiconductor device unit basis, and a mount
ing Step of relatively positioning an electrode formed in the
Semiconductor device conveyed in the conveying Step and
an electrode formed on a mounting board and mounting the
Semiconductor device onto the mounting board.
0029. According to the invention, there is provided a
Semiconductor device mounting method comprising: a sepa
rating Step for peeling an adhesive sheet from a group of
Semiconductor devices in a row for an object obtained by
dicing a Semiconductor wafer adhered to the adhesive sheet
by clamping an end of the adhesive sheet and pulling the
adhesive sheet at least in the direction along the face of the
adhesive sheet while forming the bending shape of the
adhesive sheet in a State where the group of Semiconductor
devices is held by a chuck, a conveying Step for conveying
the group of Semiconductor devices peeled from the adhe
Sive sheet in the Separating Step in Serial order to a mounting
position; and a mounting Step for relatively positioning an
electrode formed in the Semiconductor device conveyed in
the conveying Step and an electrode formed on the mounting
board and mounting the Semiconductor device onto the
mounting board.
0030) A semiconductor device separating system for
peeling a group of Semiconductor devices in a row among
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Semiconductor devices for an object obtained by dicing a
semiconductor wafer adhered to the adhesive sheet from the

adhesive sheet in Such a manner that a member having a tip
in a projecting or curved shape is pushed up against the back
face of the adhesive sheet to thereby apply tension to the
adhesive sheet and the member is moved from one end to the
other end of the adhesive sheet.

0031. According to the invention, there is also provided
a Semiconductor device Separating System for peeling an
adhesive sheet from a group of Semiconductor devices in a
row among Semiconductor devices for an object obtained by
dicing a Semiconductor wafer adhered to the adhesive sheet
by clamping an end of the adhesive sheet and pulling the
adhesive sheet at least in the direction along the face of the
adhesive sheet in a State where the group of Semiconductor
devices is held by a chuck.
0032. According to the invention, the semiconductor
device Separating System is characterized in that a forming
mechanism for forming a bending shape of the adhesive
sheet peeled from the Semiconductor devices in a linear
shape part moves in accordance with the movement of the
above mentioned peeled linear shape part when the adhesive
sheet is peeled by being pulled.
0033. The above mentioned forming device is character
ized in comprising a wedge-shaped tool located in the
bending part of the adhesive sheet. The forming device is
also characterized in comprising a member pressing the
bending part of the adhesive sheet. And according to the
invention, it is characterized in that a periphery of the above
mentioned adhesive sheet is fixed to that of the chuck.

According to the invention, it is characterized in that the
direction of pulling the adhesive sheet is the same to that of
arranging Semiconductor devices on the face of the adhesive
sheet. According to the invention, it is characterized in that
the direction of pulling the adhesive sheet tilts against the
direction of Semiconductor devices on the face of the

adhesive sheet. And according to the invention, the chuck
face holding the group of Semiconductor devices is charac
terized in being coated with a fluorine resin film.
0034. According to the invention, the method and system
for mounting Semiconductor device and the Separating Sys
tem are characterized in that instead of the Semiconductor

wafer, electronic components like chip size packages are
attached in row with boards or tapes.
0035 And, according to the invention, there is provided
an IC card fabricating method comprising: a step for form
ing conductor patterns on a single Side of a film; a mounting
Step for peeling the group of the Semiconductor devices from
the adhesive sheet for an object obtained by dicing a
Semiconductor wafer adhered to the adhesive sheet, convey
ing the group of the peeled Semiconductor devices in Serial
order to the mounting position, and relatively positioning
and mounting an acceSS terminal of the conveyed Semicon
ductor devices to the conductor pattern formed in the above
conductor pattern forming Step, and fixing the conductor
devices to the film with a temporary fixing fluid; and a
laminating Step for heating/pressing and laminating an adhe
Sive cover film on a single Side of the film, and connecting
an access terminal of the Semiconductor devices fixed to the

film to the conductor pattern.
0036). According to the invention, the conductor pattern
forming Step in the IC card fabricating method is charac
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terized in forming a conductor pattern by printing a con
ductor paste in a desired pattern on the Single side of the film
and drying the printed conductor paste.
0037 According to the invention, a mounting step in the
IC card fabricating method is characterized in peeling the
adhesive sheet from the group of Semiconductor devices for
the object obtained by dicing a Semiconductor wafer adhered
to the adhesive sheet, by clamping an end of the adhesive
sheet and pulling the adhesive sheet at least in the direction
along the face of the adhesive sheet in a State where the
group of the Semiconductor devices is held by a chuck,
conveying the group of peeled Semiconductor devices in
Serial order to the mounting position, relatively positioning
and mounting an acceSS terminal of the conveyed Semicon
ductor device to the conductor pattern formed in the con
ductor pattern forming Step and fixing the Semiconductor
device in the film with a temporary fixing fluid.
0.038 According to the invention, there is provided an IC
card fabricating method comprising: a conductor pattern
forming Step for forming a conductor pattern on a Single side
of a film; a mounting Step for peeling a group of Semicon
ductor devices from the adhesive sheet for an object
obtained by dicing a Semiconductor wafer adhered to an
adhesive sheet, conveying the group of peeled Semiconduc
tor devices in Serial order to the mounting position, and
relatively positioning and mounting the access terminal of
the conveyed Semiconductor devices to the conductor pat
tern formed in the conductor pattern forming Step; a lami
nating Step for heating/pressing an adhesive cover film on a
Single side of the film and connecting the access terminal of
the mounted Semiconductor device to the conductor pattern.
0039. As mentioned above, by using the constructions, a
thin semiconductor wafer which has the thickness of about
0.002 to 0.2 mm and is adhered to an adhesive sheet is diced

into thin Semiconductor devices (semiconductor chips), the

group of diced thin Semiconductor devices is peeled from an
adhesive sheet at high Speed without damaging and cracking
the Semiconductor devices, Separated by a vacuum collet,

and mounted on a mounting board (circuit board), thereby

enabling a high-quality thin product Such as an IC card to be
fabricated.

0040 According to the construction above, it is possible
to fabricate a high-quality products by cutting electronic
components in row adhered to an adhesive sheet on a unit
basis, peeling the group of cut electronic components from
an adhesive sheet at high Speed without damaging and
cracking the electronic components, Separating them by a
Vacuum collet, and mounting them as they are on a mounting

board (circuit board).
0041 According to the construction above, it is possible
to fabricate a high-quality thin IC card efficiently at low cost.
BRIEF DESCRIPTION OF THE DRAWINGS

0.042 FIG. 1 is a schematic construction diagram show
ing a first embodiment of a whole System for dicing a thin
Semiconductor wafer into thin Semiconductor chipS and
mounting the thin Semiconductor chips on a circuit board
constructing an IC card or the like according to the inven
tion;

0.043 FIGS. 2A to C are a diagram for explaining a
method of fabricating a work Supplied to an Separation
mechanism part according to the invention;
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0044 FIG. 3 is a front cross section of the work for
explaining the principle of the Separation mechanism part
according to the invention;
004.5 FIG. 4 is a side cross section of FIG. 3;
0046 FIG. 5 is a plan view of the work for explaining the
principle of the Separation mechanism part according to the
invention;

0047 FIGS. 6A to C are a diagram showing a state in
which Semiconductor chips are peeled from an adhesive
sheet when a roller or ball member for peeling chips
according to the invention is raised and moved;
0048 FIGS. 7A and B are a diagram showing change in
tension applied to the adhesive sheet and change in a
Separation angle 0 in accordance with a position along the
adhesive sheet face in the roller or ball member for peeling
chips according to the invention;
0049 FIG. 8 is a front view showing a schematic con
Struction of a first embodiment of the Separation mechanism
part according to the invention;
0050 FIGS. 9A to D are a diagram showing a process in
which a group of Semiconductor chips in a row is peeled
from the adhesive sheet when the roller or ball member for

peeling chips is lifted and moved in the first embodiment of
the Separation mechanism part according to the invention;
0051 FIGS. 10A to C are a diagram showing a process
in which the group of Semiconductor chips in the row peeled
from the adhesive sheet is adsorbed by a vacuum collet
subsequent to FIG. 9;
0052 FIGS. 11A and B are a diagram showing a process
in which the group of Semiconductor chips in the row
adsorbed by the vacuum collet is conveyed onto a conveyer
subsequent to FIG. 10;
0053 FIG. 12 is a front view showing a schematic
construction of a Second embodiment of the Separation
mechanism part according to the invention;
0054 FIGS. 13A to C are a diagram showing a stage on
which the work is put and the movement of the roller or ball
member for peeling chips in the Separation mechanism part
according to the invention;
0055 FIG. 14 is a front cross section showing a sche
matic construction of a third embodiment of the Separation
mechanism part according to the invention;
0056 FIGS. 15A to D are a front view showing a
Schematic construction and an operation process of a fourth
embodiment of the Separation mechanism part according to
the invention;

0057 FIGS. 16A to E are a specific construction diagram
showing the first embodiment of the whole system for dicing
the thin Semiconductor wafer into thin Semiconductor chips
and mounting the Semiconductor chips onto the circuit board
constructing the IC card or the like according to the inven
tion;

0.058 FIGS. 17A to C are a diagram showing defective
Semiconductor chips in a coordinate System set on the
Semiconductor wafer in the work according to the invention;
0059 FIGS. 18A to D are a diagram for explaining
calculation of the position of an electrode formed on a
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Semiconductor chip by using a vacuum nozzle which is a
reference on the Semiconductor chip as a reference;
0060 FIGS. 19A to D are a diagram for explaining the
principle of the Separation mechanism part in a Second
embodiment of the whole System for dicing a thin Semicon
ductor wafer into thin Semiconductor chipS and mounting
the Semiconductor chips onto a circuit board constructing an
IC card or the like according to the invention;
0061 FIG. 20 is a diagram showing the relation between
the direction angle up of the pulling force F which acts
against the Surface of the Semiconductor chips and the forces
Fx and Fy which act to the semiconductor chips when peeled
from the group of thin Semiconductor chips by the pulling
force F acting on the adhesive sheet in a Second embodi
ment,

0062 FIGS. 21A and B are a perspective view showing
a State in which the adhesive sheet is peeled from a group of
the Semiconductor chips by using a wedge-shaped angle
fixing jig for peeling in a Second embodiment;
0.063 FIGS. 22A to D are a diagram explaining the
principle of the Separation mechanism part when a wedge
shaped peeling angle fixing jig in a Second embodiment of
the whole System is used;
0.064 FIGS. 23A to C are an enlarged view showing a
State in which the adhesive sheet is peeled from Semicon
ductor chips, forming the bending part of the adhesive sheet
by using a wedge-shaped peeling angle fixing jig or other
meanS,

0065 FIG.24 is a view showing that a surface of a chuck
is coated with a fluorine resin film;

0.066 FIGS. 25A to D are a diagram explaining the
principle of the Separation mechanism part when a row of
the Semiconductor chips is pressed by a pressing means to
follow the peeling Shape fixing jig shown in FIG. 22,
0067 FIGS. 26A to D are a diagram explaining the
principle of the Separation mechanism part when the part of
the adhesive sheet peeled from Semiconductor chips in a
Second embodiment of the whole System is lightly pressed
with a rotatable roller;

0068 FIG. 27A to D are a diagram showing a case when
a periphery of the adhesive sheet is fixed to that of a chuck;
0069 FIG. 28 is a construction diagram of the separation
mechanism part in the Second embodiment of the whole
System for dicing the thin Semiconductor wafer into thin
Semiconductor chipS and mounting the Semiconductor chips
onto the circuit board constructing an IC card or the like
according to the invention;
0070 FIG. 29 is a construction diagram showing a
Separation conveyer part and a mounting mechanism part in
the second embodiment of the whole system for dicing the
thin Semiconductor wafer into thin Semiconductor chipS and
mounting the Semiconductor chips onto the circuit board
constructing an IC card or the like according to the inven
tion;

0071

FIG. 30 is a plan view of the IC card according to

the invention;

0072 FIG.31 is an A-B-C-D sectional view of FIG.31;
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0073 FIG. 32 is an expanded sectional view of the
principal part of FIG. 31;
0074 FIG. 33 is a diagram showing the step for fabri
cating an IC card according to the invention;
0075 FIG. 34 is a diagram explaining a step of laminat

ing (heating/pressing) and connecting electronic component
concurrently, and
0076 FIG. 35 is a diagram explaining a step of laminat

ing (heating/pressing) and connecting an electronic compo
nent concurrently.

DETAILED DESCRIPTION OF THE
PREFERRED EMBODIMENTS

0.077 Embodiments of the invention will be described
with reference to the drawings.
0078 FIG. 1 is a diagram showing a schematic construc
tion showing a first embodiment of a whole system for

dicing (cutting) a thin Semiconductor wafer (semiconductor
board) into thin Semiconductor chips (semiconductor
devices) and mounting the Semiconductor chips onto a
circuit board constructing an IC card or the like according to
the invention. The System is constructed by: a separation

mechanism part (separating means) 100 for dicing (cutting)
a thin semiconductor wafer (semiconductor board) 10 hav

ing the thickness of 0.002 to 0.2 mm into thin semiconductor

chips (semiconductor devices) 10 having the thickness of
about 0.002 to 0.2 mm and for adsorbing a group 20 of thin

Semiconductor chips (semiconductor devices) in a row state
at once by a vacuum collet 101; a separation conveyer part
(conveying means) 200 for separating and inverting each
thin Semiconductor chip from the group 20 of thin Semicon

ductor chips (semiconductor devices) in a row State obtained
by separating the thin Semiconductor wafer (Semiconductor
board) by the separating mechanism part 100 and for adsorb
ing the inverted thin Semiconductor chip by a vacuum nozzle

216; and a mounting mechanism part (mounting means) 300
for positioning the thin semiconductor chip 10 adsorbed and
conveyed by the vacuum nozzle 216 in the Separation
conveyer part 200 and mounting it on a circuit board 30
constructing an IC card or the like. Besides to the Semicon
ductor wafer, this System is applicable to a Semiconductor
devices Such as a chip size package and the like the plurality
of which is attached together with a board or a tape.
0079 Amethod of fabricating a work 60 Supplied and put
on a stage 61 in the separation mechanism part 100 will be
described with reference to FIG. 2.

0080. In a thin semiconductor wafer 40, semiconductor
circuits are formed on a chip unit basis by a regular
Semiconductor fabricating method on a base material Such as
silicon. The thin semiconductor wafer 40 in which the
Semiconductor circuits are formed in the above manner is

sorted into non-defective pellets and defective pellets which
can be repaired by an electric characteristics test, Visual
inspection, or the like. The defective pellet is marked or the
position coordinates of the defective pellet are Stored in a
recording medium or a storage of an inspection System in
correspondence to the item number of the thin Semiconduc
tor wafer.

0081. On the back face of the thin semiconductor wafer
40 inspected as mentioned above, an adhesive sheet 50
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which is larger than the outer shape of the Semiconductor
wafer 40 is adhered in a sheet adhering process. The
adhesive sheet 50 has a sheet base material 51 formed in a

thin film State which is made of a resin having elasticity Such

as PVC (polyvinyl chloride) or PET (polyethylene tereph
thalate) having the diameter larger than that of the wafer. On
one of the faces of the sheet base material 51, a predeter
mined adhesive is applied, thereby forming an adhesive
layer 52. The adhesive has the property such that the
adhesive is a polyimide base material and is hardened by

being irradiated with ultra violet (UV) rays and the adhesion
is weakened.

0082 For an adhesive agent, an acrylic base material
which has the property of hardening and weakening the
adhesive Strength under heat is also applicable. As a matter
of course, when using this adhesive agent, this is heated

instead of being irradiated with ultra violet (UV) rays.
0.083 Subsequently, in a jig attaching process, as shown
in FIG. 2A, the peripheral part of the adhesive sheet 50 to
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is peeled from the adhesive sheet 50 and is placed in the
Same position. In a State where the member 62 is in a
position 13, 14 from both ends of the metallic frame 55 as
shown in FIG. 4 and in a position 11, 12 from both ends of
the metallic frame 55 as shown in FIG. 3 for the group of
thin Semiconductor chips each having the dimension of

(axa), when the member 62 is pushed up with a predeter

mined pressure So that the tension applied to the adhesive
sheet 50 lies within the elastic limit, the adhesive sheet 50

is inclined at angles of 01 and 02 from the horizontal face

64 (the under face of the metallic frame 55). A peeling force

ft sin0 acts on each chip 10 from the one end to the other
end with the movement of the member 62. When the peeling
force fit Sin0 is greater than the adhesive Strength F, the
semiconductor chip 10 is once peeled from the adhesive
sheet 50 from one end toward the other end from the state

shown in FIG. 6A to the state shown in FIG. 6B, and from
the State shown in FIG. 6B to the State shown in FIG. 6C.

As mentioned above, by linearly moving the member 62
along the group of thin Semiconductor chips in a row from

which the thin semiconductor wafer 40 is adhered is

one end to the other end of the adhesive sheet 50 within the

stretched and adhered to a metallic frame (carrier ring) 55

metallic frame 55 in a state where the member 62 is pushed
up with a predetermined pressure, all of the thin Semicon
ductor chips in the row are easily peeled from the adhesive
sheet 50 and are placed in the same position without being

made of Stainless Steel or the like while being spread So as

not to be slacked.

0084. The thin semiconductor wafer 40 adhered onto the
adhered sheet 50 attached to the metallic frame (carrier ring)

55 is diced into thin semiconductor chips by using a thin
grinder 61 as shown in FIG. 2B in a dicing process. The thin
semiconductor wafer 40 can be diced since the adhesive

sheet 50 is adhered with adhesive strength sufficient to hold
at the time of dicing. Since the adhesive sheet 50 is not diced
by the dicing operation, the group 20 of diced Semiconductor
chips are adhered to the adhesive sheet 50 by the adhesion.
0085. As shown in FIG. 2C, the areas in which the
semiconductor chips 10 are adhered to the adhesive sheet 50
are irradiated with ultra violet (UV) rays and the adhesive 52
on the adhesive sheet 50 is hardened, thereby weakening the
adhesive Strength.
0086) The work 60 fabricated as mentioned above is
Supplied to the Separation mechanism part 100 and mounted
and fixed onto the movable stage 61.
0087. The principle of the separation mechanism part 100
according to the invention will be described with reference
to FIGS. 3 to 6. FIG. 3 is a front view showing a method of
peeling off the group of Semiconductor chips 10 in a row and
placing them in the same position every row. FIG. 4 is a side
view of FIG. 3. In FIG. 4, W denotes the width of a chip
peeling roller. The width (a) of the thin semiconductor chip
10 is consequently equal to (W+2S). FIGS. 3 and 4 show a
method of peeling off the group of Semiconductor chips in
a row arranged on the coordinates x1 shown in FIG. 5 from
the adhesive sheet 50 and placing them in the Same position.
Consequently, x1=13+(W/2). FIG.3 shows a state where the
chip peeling roller or ball member 62 (hereinafter referred to
as a member 62) is moved from an end of the adhesive sheet
50 and is positioned at (12=y1).
0088 That is, by moving the member 62 from one end of
the adhesive sheet to the other end as shown by the arrow 63
in a State where the member 62 is pushed up against the rear
face of the adhesive sheet 50 with a predetermined pressure
so hat tension applied to the adhesive sheet 50 lies within the
elastic limit, the group of thin Semiconductor chips in a row

cracked or damaged. (ft) denotes the tension applied on the
adhesive sheet 50 when the member 62 is pushed up with a
predetermined pressure. The peeling angle 0 has the relation

of about (0.1+02). Reference character (R) denotes the radius
of curvature of the member 62. It is Sufficient to set the

radius (R) of curvature within a range where the Semicon

ductor chip is not damaged or cracked, for example, from
about 2 to 5 mm. When reference numeral 62 is constructed

by the chip peeling roller, it can be rotatably Supported.
0089 FIG. 7A shows change in the tension ft applied to
the adhesive sheet 50 when the back face of the adhesive

sheet 50 is pushed up by the member 62 from an adhesive
sheet bending face 64 of the metallic frame 55 by, for
instance, 3 mm. The axis of abscissa denotes the position of
the adhesive sheet 50 adhered to the metallic frame 55.

Reference character A Shows the center position of the
adhesive sheet 50. When the lifting amount is, for example,
3 mm in the embodiment as shown in FIG. 7A, the length
of the adhesive sheet 50 in the case where the member 62 is

positioned in a peripheral part is longer than that of the case
where the member 62 is positioned in the center position by
about 0.15 mm. The tension ft applied to the adhesive sheet
50 increases exponentially with movement of the member
62 from the center to the peripheral part. On the contrary, the
tension ft applied to the adhesive sheet 50 decreases with
movement of the member 62 from the peripheral part to the
Center.

0090 FIG. 7B shows change in the peeling angle 0=0.1+
02 in the case where the back face of the adhesive sheet 50

is pushed up by the member 62 by, for example, 3 mm from
the adhesive sheet bonding face 64 of the metallic frame 55.
The axis of abscissa denotes the position in the adhesive
sheet 50 adhered to the metallic frame 55. Reference char

acter (A) shows the center position of the adhesive sheet 50.
As shown in FIG. 7B, when the lifting amount is, for
example, 3 mm in the embodiment, the peeling angle 0
increases exponentially with movement of the member 62
from the center to the peripheral part. On the contrary, the
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peeling angle 0 decreases with movement of the member 62
from the peripheral part to the center.
0.091 The peeling force f t sin0 acting on the adhesive
sheet 50 from the end for the thin semiconductor chip 10
accordingly decreases with the movement of the member 62
from the peripheral part to the center. Naturally, the pressing
force acting on the member 62 also decreases with the
movement from the peripheral part to the center.
0092. On the other hand, the pushing force P by the
member 62 and the tension ft acting on the adhesive sheet 50

have the approximation relation of (formula 1) shown below

when the frictional resistance between the member 62 and

the adhesive sheet 50 is ignored. When the member 62 is not
rotatable but is fixed, however, the frictional resistance

modulus of the Semiconductor chip, and I is geometrical
moment of inertia by the thin Semiconductor chip.
0098. Even if the radius R of curvature of the member 62
pushing up the back face of the adhesive sheet 50 is equal
to or less than the radius p of curvature obtained from the

relation of (formula 3), for example, about 2 to 5 mm,

however, when the peeling force fit Sin0 greater than the
adhesive Strength F is acted from one end of the Semicon
ductor chip by the tension ft occurring in the adhesive sheet
50, the thin semiconductor chip is peeled from the adhesive
sheet without being cracked.
0099. A first embodiment of the separation mechanism
part 100 according to the invention will be described with
reference to FIGS. 8,9, and 10. The work 60 is ejected from

between the member 62 and the adhesive sheet 50 cannot be

a cassette housed in a magazine (not shown) and is loaded

ignored, the tension ft acting on the adhesive sheet 50
increases by an amount corresponding to the frictional
resistance, and the peeling force ft Sind naturally increases.

onto the stage 61. The reason why the work is inserted into
cassette or the like and is housed in the magazine without
being exposed to the atmosphere is that, if the work 60 is left

P=ft (sine1+sine2)

(formula 1)

0.093 Consequently, the peeling force f t sin0 has the
approximation relation of (formula 2) shown as follows.
ft sine=Psine1/(sine1+sine2)

(formula 2)

0094. From the relation, by increasing the force P push
ing the back face of the adhesive sheet 50 by the member 62
according to the movement of the member 62 from the
peripheral part to the center within the elastic limit of the
tension ft acting on the adhesive sheet 50, the peeling force
ft sin0 acting on the adhesive sheet 50 is increased so as to
be greater than the adhesive strength F. Even if the thin
Semiconductor chip 10 is positioned in the center part, it can
be easily peeled from the adhesive sheet 50 and positioned
in the same place.
0.095 When the force P pushing the back face of the
adhesive sheet 50 by the member 62 is increased, the tension
ft acting on the adhesive sheet 50 also increases. When the
tension ft acting on the adhesive sheet 50 exceeds the elastic

naked, as shown in FIG. 2C, the area adhered to the

adhesive sheet 50 in the semiconductor chip 10 is irradiated

with ultra violet rays (UV) to harden the adhesive 52 in the

adhesive sheet 50 and the adhesive strength F is increased
although it is slight. It is therefore desired to insert the work
60 in a cassette or the like so as not to be exposed to the
atmosphere or ultra violet rays So that the adhesive Strength
is not increased. The adhesive Strength F is maintained to be
almost constant by inserting the work 60 in the cassette or
the like and housing in the magazine or the like So that the
adhesive of the adhesive sheet does not change chemically
as mentioned above. Consequently, only by pushing the
back face of the adhesive sheet 50 by the member 62, the
group of Semiconductor chips in a row State can be easily
peeled off and placed in the same position without being

cracked or damaged. When change in the environment (for
example, the temperature) of the magazine and the separa
tion mechanism part 100 is prevented, the characteristics of
the adhesive of the adhesive sheet after irradiation of UV are

not changed and the adhesive force F can be maintained to

limit, however, the adhesive sheet 50 becomes slack. The

be almost constant.

tension ft acting on the adhesive sheet 50, therefore, has to

0100 Reference numeral 61 is the stage on which the
work 60 ejected from the cassette housed in the magazine

be within the elastic limit. On the other hand, since the
adhesive sheet 50 has orientation and the elastic limit in the

flow direction (orientation direction) is larger than that in the

perpendicular direction, it is necessary to Set the flow

(orientation) direction in the y-axis direction shown in FIG.

5 and to adhere the semiconductor wafer 40 to the adhesive

sheet 50. By the operation, the elastic limit in the y-axis
direction in the adhesive sheet 50 can be increased, the force

P for pushing the back face of the adhesive sheet 50 by the
member 62 can be increased for the whole area, the peeling
force ft Sin0 is increased, and the group of thin Semicon
ductor chips in a row can be easily peeled from the adhesive
Sheet 50.

0096. The crack condition of the thin semiconductor chip
having the thickness of about 0.002 to 0.2 mm relates to a

case based on the relation of (formula 3) shown as follows

where the Semiconductor chip is not peeled from the adhe
sive sheet 50 and bending equal to or less than the radius p
of curvature is applied to the Semiconductor chip.
(formula 3)

0097 where M is a bending moment which can be
permitted to the thin Semiconductor chip, E is Young's

(not shown) is put and is sandwiched by a fixing means 65.
The stage 61 is supported by a column 77 so as to be

movable in the X-axis direction and is constructed to be

moved Step by Step at the pitch of the thin Semiconductor
chip row by a feeding mechanism 78 having a drive Source
such as a motor controlled by a controller 80 in the x-axis
direction shown in FIG. 5. When the work 60 is put on the
stage 61, the orientation direction of the adhesive sheet 50
is set in the y-axis direction. Reference numeral 76 denotes
a base, 74 a guide Stage mounted on the base 76; 72 a stage
for reciprocating the member 62 in the y-axis direction,
which is reciprocated in the y-axis direction on the guide
Stage 74 by a feeding mechanism 73 connected to an output
of a drive source 75 such as a motor controlled by the
controller 80; 67 a rod member which has an end to which

the member 62 is attached and is Supported So as to be
movable in the vertical direction by a supporting member 68
to be pushed up by a spring member 66; 69 a vertical moving
member to which the Supporting member 68 is attached and
which is moved vertically above the stage 72 by a feeding
mechanism 70 connected to the output of a drive source 71
such as a motor controlled by the controller 80; 81 a storage
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for Storing a control program, control data, and the like,
which is connected to the controller 80 constructed by a
computer or the like; and 82 a display means which outputs
and displays the control data and the like and is connected
to the controller 80.

0101. In the case of the first embodiment, as shown in
FIG. 13A, the stage 61 is moved in response to a control
command from the controller 80 and the group of thin
Semiconductor chips in the row at the end in the X-axis
direction is positioned So as to face the line on which the
member 62 is reciprocated. Coordinate information of the
work 60 is inputted by using input means 83 into the

controller 80. A displacement amount (position information)
of the stage 61 is fed back from the feeding mechanism 78
to the controller 80. Consequently, as mentioned above, the
Stage 61 can be positioned by the control command from the
controller 80. As shown in FIGS. 8 and 9A, the stage 72 is
moved to the right end by driving the driving source 75 on
the basis of the control command from the controller 80 and

the member 62 is positioned to the right end of the group of
the thin Semiconductor chips in one row at the end in the
X-axis direction. After that, the Supporting member 68 is
lifted by driving the driving source 71 by a control command
from the controller, the back face of the adhesive sheet 50 is

pushed up by the member 62 with the pressure of the Spring
member 66, and the tension ft is given to the adhesive sheet
50 as shown in FIG. 3. Subsequently, on the basis of a
control command from the controller 80, the stage 72 is
moved from the right end by driving the driving source 75
to the state shown in FIG. 9B and is further moved to the left
end to the State shown in FIG. 9C and FIG. 13B. Subse

quently, the stage 72 is moved from the left end to the state
shown in FIG. 9D and is further moved to the right end,
thereby reciprocating the stage 72. Further, as shown in FIG.
10A, the Supporting member 68 is lowered, thereby peeling
off the group of the thin Semiconductor chips in one row at
the end in the X-axis direction from the adhesive sheet 50

and placing it in the same position. In this case, it is
unnecessary to reciprocate the Stage 72. In order to certainly
peel off the adhesive sheet 50, however, it is preferable to
reciprocate the Stage 72. In Such a State, as shown in FIG.
10B, the vacuum collet 101 is lowered by driving a drive
Source 102 Such as a cylinder by a control command from
the controller 80, the group 20 of the thin semiconductor
chips in one row is adsorbed by the vacuum collet 101 and
is lifted, thereby Separating the group 20 of the thin Semi
conductor chips in one row from the adhesive sheet 50 as
shown in FIG. 10C. The vacuum collet 101 conveys the
adsorbed group 20 of the thin Semiconductor chips in one
row to the separation conveyer part 200 by a feeding
mechanism 109 by driving a drive source 108 in response to
a control command from the controller 80 as shown in FIG.
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0103). By repeating the above operation for the groups of
the thin semiconductor chips of all of the rows obtained by
dicing the Semiconductor wafer 40, the groups of the thin
Semiconductor chips of all of the rows can be peeled from
the adhesive sheet 50, separated from the adhesive sheet 50
by the adsorbing operation of the vacuum collet 101, con
veyed to the Separation conveyer part 200, and put on the
conveyer 201.
0104. In the first embodiment, the forces P for pushing up
the adhesive sheet by the member 62 in the peripheral and
central parts including variations in the tension of the
adhesive sheet 50 are preset by theory, experiment, or the
like with respect to the groups of the thin Semiconductor
chips of all of the rows, and the Set pushing force P is
inputted by using the input means 83 or the like and is Stored
in the Storage 81 or the like. By inputting the conditions
regarding the adhesive sheet by using the input means 83 or
the like, the forces P for pushing the adhesive sheet by the
member 62 in the peripheral and central parts can be
calculated by the CPU in the controller 80 and stored in the
Storage 81 or the like with respect to the groups of the thin
Semiconductor chips in all of the rows.
0105. By controlling the vertical movement of the Sup
porting member 68 by driving the drive source 71 on the
basis of the preset pushing forces P in the peripheral and
central parts Stored in the Storage 81 or the like, the
controller 80 can properly set the force P for pushing the
adhesive sheet by the member 62 both in the peripheral and
central parts with respect to the groups of the thin Semicon
ductor chips in all of the rows in accordance with a change

in flexibility (for example, a compression amount) of the

Spring member 66. The groups of the thin Semiconductor
chips in all of the rows can be, therefore, certainly peeled off
without damaging the adhesive sheet 50.
0106 A vacuum collet part 120 constructed by a convey
ing mechanism will be described with reference to FIGS. 9,
10, and 11. Reference numeral 109 indicates the base in

which a supporting member 103 is movably guided and
Supported between the Separation mechanism part 100 and
the separation conveyer part 200. Reference numeral 108
denotes the drive Source Such as a motor for moving the
Supporting member 103 between the Separation mechanism
part 100 and the separation conveyer part 200 by a feeding
mechanism. On the supporting member 103, a movable
block 105 is supported so as to be movable in the vertical
direction, the drive Source 102 Such as a cylinder is mounted,
an output of the drive source 102 is connected to the
movable block 105 and the movable block 105 is moved

vertically. The movable block 105 Supports the vacuum
collet 101 via a spring member 106 So as to be vertically
movable. The vacuum collet 101 is constructed in Such a

11A, puts the group 20 of the Semiconductor chips on a
conveyer 201 as shown in FIG. 11B, and is returned to the
separation mechanism part 100.
0102) Subsequently, on the basis of the control command
from the controller 80, the stage 61 is moved by an amount
corresponding to the pitch of the group of the thin Semicon
ductor chips of one row and the movement of the stage 72
and the Supporting member 68 is controlled, thereby peeling
off the group 20 of thin semiconductor chips of the next row
from the adhesive sheet 50 by the member 62 and separating
from the adhesive sheet 50 by the vacuum of the vacuum

manner that holes for attraction are opened in accordance
with the group of the Semiconductor chips in a row peeled
from the adhesive sheet 50 and placed, even if the holes are
not closed by the Semiconductor chips, the Semiconductor
chips are attracted by the flow of air So as to assure the
attraction by the other holes. With such a construction, even
if the number of chips of the group of the Semiconductor
chips in one row is changed, the attraction is not reduced and
the group of the Semiconductor chips in one row can be
adsorbed by the vacuum collet 101 at once. As shown in

collet 101 as shown in FIG. 13C.

101 are descended by driving the drive source 102 such as

FIG. 10B, the movable block105 and also the vacuum collet
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a cylinder in response to a control command from the
controller 80. By contracting the spring member 106, the
end of the vacuum collet 101 is allowed to contact with or

come close with a Small gap the group 20 of the thin
Semiconductor chips in one row peeled from the adhesive
sheet 50 and placed and the group 20 of thin semiconductor
chips in the row is adsorbed by the vacuum collet 101. The
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0109 AS mentioned above, when the member 62 is lifted
by driving the drive source 72 with the pressure P for
pushing up the adhesive sheet 50 by the member 62 sensed

by the pressure sensor 84 and the flexibility (h) of the

adhesive sheet 50 sensed by the displacement sensor 85,
thereby pushing up the back face of the adhesive sheet 50,
it can be controlled So that the tension ft applied on the

vacuum collet 101 is lifted with the rise of the movable

adhesive sheet 50 does not exceed the elastic limit and the

block 105. In this manner, the group 20 of thin semicon
ductor chips in one row is separated from the adhesive sheet

Separation force ft Sin 0 exceeds the adhesive Strength F in
the whole area of the adhesive sheet 50. As a result, only by
pushing up the member 62 against the back face of the
adhesive sheet 50 and moving the member 62 in the y-axis
direction, the group of thin Semiconductor chips in a row can
be easily peeled off and placed in the same position without
being cracked or damaged. In case of the embodiment, when
the back face of the adhesive sheet 50 is pushed up by lifting
the member 62 by driving the drive source 71, even if the
tension ft applied on the adhesive sheet 50 exceeds the
elastic limit and the adhesive sheet 50 is slightly slackened,
the force P for pushing up the back face of the adhesive sheet
50 by the member 62 can be controlled in accordance with
the Slack of the adhesive sheet. Consequently, the group of
thin Semiconductor chips in one row can be easily peeled
from the adhesive sheet 50 by applying a desired tension to
the adhesive sheet 50 without being cracked or damaged.

50 as shown in FIG. 10C. As shown in FIG. 11A, the

vacuum collet 101 which vacuums the group 20 of thin
Semiconductor chips in one row is moved together with the
supporting member 103 to the separation conveyer part 200
by the feeding mechanism 109 by driving the drive source
108 in response to the control command from the controller
80. After that, the drive source 102 such as a cylinder is
driven by a control command from the controller 80 to
descend the movable block 105 and the vacuum collet 101.

The spring member 106 is compressed, the group 20 of thin
Semiconductor chips in one row adsorbed by the end of the
vacuum collet 101 is come into contact with the conveyer,
and the vacuum of the vacuum collet 101 is canceled,

thereby enabling the group 20 of thin Semiconductor chips
in one row to be put on the conveyer 201 as shown in FIG.
11B.

0107 A second embodiment in which the vacuum collet
101 in the separation mechanism part 100 according to the
invention is removed will be described. A point different

0110. The controller 80 can obtain the information (11,
12) that the stage 72 is displaced in the y-axis direction and
the member 62 is positioned in the y-axis direction from a
displacement Sensor Such as encoder provided for the drive

from the first embodiment is such that the forces P for

Source 75. The controller 80 can also obtain the information

pushing up the adhesive sheet by the member 62 in both of
the peripheral and central portions are controlled more
accurately with respect to the groups of thin Semiconductor
chips in all of rows.
0108 Reference numeral 84 denotes a pressure sensor
attached to the Supporting member 68, which optically or
magnetically Senses a displacement of the member 62,
thereby Sensing the pressure P for pushing up the adhesive
sheet 50 by the member 62 via the spring member 66. The
preSSure Sensor 84 can be constructed by a distortion gauge
or the like and provided between the spring member 66 and
the Supporting member 68 So as to Sense the pressure P for
pushing up the adhesive sheet 50 by the member 62 via the
Spring member 66. It is also possible to construct in Such a
manner that the spring member 66 is removed from the
member 62 and the pressure sensor 84 is directly attached to
the lower end of the member 62 So as to Sense the preSSure
P. Reference numeral 85 denotes a displacement sensor
attached on the Stage 72, which optically or magnetically
Senses displacement of the member 62, thereby Sensing

(13+W/2, 14+W/2) that the stage 61 is displaced in the

flexibility (h) of the adhesive sheet 50. The reason why the
flexibility (h) of the adhesive sheet 50 can be sensed by the

displacement Sensor 85 is because there is no fluctuation in
distance between the stage 61 on which the work 60 is put
and the stage 72. When the end of the member 62 is come

into contact with the under face of the adhesive sheet 50

preliminarily attached to the metallic frame 55, the displace
ment Sensor 85 Senses it and the Sensed position can be used
as a reference position where there is no flexibility in the
adhesive sheet 50. The displacement sensor 85 can be
constructed by an air micro which is attached to the tip of the
stage 72 and directly measures the flexibility near the back
face of the adhesive sheet 50 to which the tip of the member
62 acts.

X-axis direction and the member 62 is positioned in the
X-axis direction from a displacement Sensor Such as an
encoder provided for the drive source 78.
0111. From the above, the controller 80 can calculate the
angles 01 and 02 between the adhesive sheet 50 and the

under face 64 of the metallic frame 55 shown in FIG. 3 from

the positional information (11,12) in the y-axis direction of
the member 62 obtained from the displacement sensor Such
as an encoder provided for the drive source 75 and the

flexibility (h) of the adhesive sheet 50 sensed by the dis

placement sensor 85. Further, since the pressure P for
pushing up the adhesive sheet 50 by the member 62 can be
Sensed by the pressure Sensor 84, the tension ft acting on the

adhesive sheet 50 can be calculated from (formula 1).
0112 Thus, the controller 80 controls the drive source 71

so that the tension ft applied on the adhesive sheet 50 is
within the elastic limit and the peeling force f t sin0
sufficiently exceeds the adhesive strength F in the whole area
of the adhesive sheet 50, only by pushing up the back face
of the adhesive sheet 50 by the member 62 and moving the
member 62 in the y-axis direction, the group of thin Semi
conductor chips in a row can be easily peeled off and placed
in the same place without cracking or damaging them.
0113. The spring member 66 in the second embodiment
as mentioned above can also play a role to Soften the impact
when the tension is applied to the adhesive sheet 50 by
pushing up the member 62. The stages 61 and 72 are
controlled in a manner Similar to the first embodiment as
shown in FIG. 13.

0114. That is, as shown in FIG. 8, the stage 72 is moved
to the right end by driving the drive source 75 on the basis
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of the control command from the controller 80, thereby
positioning the member 62 to the right end of the group of
thin Semiconductor chips in one row at the end in the X-axis
direction. After that, by the control command from the
controller 80, the supporting member 68 is lifted by driving
the drive source 71 and the back face of the adhesive sheet

50 is pushed up by the member 62 with the pressure of the
Spring member 66, thereby applying the tension ft to the
adhesive sheet 50 as shown in FIG. 3. Subsequently, on the
basis of the control command from the controller 80, the

drive source 75 is driven to reciprocate the stage 72 by
moving from the right end to the left end as shown in FIG.
13B and Subsequently from the left end to the right end.
Consequently, the group of thin Semiconductor chips in one
row at the end in the X-axis direction is peeled from the
adhesive sheet 50 and placed in the same position. In such
a state, the vacuum collet 101 descends as shown in FIG.

10B, vacuums the group 20 of thin semiconductor chips in
one row and is lifted as shown in FIG. 10C, thereby
Separating the group 20 of thin Semiconductor chips in one
row from the adhesive sheet 50. As shown in FIGS. 11A and

B, the vacuum collet 101 conveys the adsorbed group 20 of
thin Semiconductor chips in one row to the Separation
conveyer part 200 and puts them on the conveyer 201, and
is returned to the separation mechanism part 100.
0115 Subsequently, on the basis of the control command
from the controller 80, the stage 61 is moved by an amount
corresponding to the pitch of the group of thin Semiconduc
tor chips in one row, the movement of the Stage 72 and the
Supporting member 68 is controlled, and the group 20 of thin
Semiconductor chips in the next row is peeled from the
adhesive sheet 50 by the member 62 as shown in FIG. 13C
and is separated from the adhesive sheet 50 by the adsorbing
operation of the vacuum collet 101.
0116. By repeating the above operation with respect to
the groups of thin Semiconductor chips in all of the rows
obtained by dicing the Semiconductor wafer 40, the groups
of thin Semiconductor chips in all of the rows are peeled
from the adhesive sheet 50 in serial order, separated from the
adhesive sheet 50 by the adsorbing operation of the vacuum
collet 101, conveyed to the separation conveyer part 200,
and placed on the conveyer 201.
0117. A third embodiment in which the vacuum collet
101 is removed from the separation mechanism part 100
according to the invention will be described with reference
to FIG. 14. According to the third embodiment, the adhesive
sheet 50 is adhered to the metallic frame 55 and, after that,
the semiconductor wafer 40 is diced into the semiconductor

chips 10, and variations in the tension of the adhesive sheet
50 adhered to the metallic frame 55 occurring until the work
60 in which the adhesion of the semiconductor chips 10 to
the adhesive sheet 50 is weakened by the UV irradiation is
loaded onto the Stage 61 are Suppressed. Reference numeral
91 denotes a ring-shaped groove formed in the Stage 61
along the inner periphery of the metallic frame 55 of the
adhesive sheet 50 adhered to the metallic frame 55; 92 a

ring-shaped pressing member using a pressure of a Spring
member 93; 95 a shaft having a stopper formed at the upper
end of the ring-shaped pressing member 92, 94 a Supporting
member for Supporting the ring-shaped pressing member 92
So as to be movable in the vertical direction and for

supporting the shaft 95 so as to be vertically slidable; and 96
a cylinder attached to the Stage 61 by an attaching member
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97, which connects an output to the supporting member 94
and allows the ring-shaped pressing member 92 to escape
upward so as to set the work 60 onto the stage 61.
0118 With the construction, the back face of the outer
peripheral part of the adhesive sheet 50 adhered to the
metallic frame 55 in the work 60 put on the stage is
supported by both ends of the ring-shaped groove 91. The
ring-shaped pressing member 92 is pressed from the Surface
side of the peripheral part of the adhesive sheet 50 with the
pressure given by the spring member 93 and the adhesive
sheet 50 is stretched toward the inside of the groove 91,
thereby enabling a predetermined tension to be given to the
adhesive sheet 50. The spring member 93 with little com
pressing fluctuation by the displacement is required to be
used. A part Supporting the back face of the adhesive sheet
50 formed in the ring-shaped groove 91 is required to be
formed in a circular shape in croSS Section So as to reduce the
frictional resistance. If the frictional resistance is not

reduced only by forming the part Supporting the back face of
the adhesive sheet 50 formed in the ring-shaped groove 91
in a circular shape in croSS Section, it is desired to cover the
Surface with a material having a little frictional resistance.
0119) As mentioned above, according to the third
embodiment, even if there is variation in tension of the
adhesive sheet 50 adhered to the metallic frame 55 in the

state of the work 60, only by placing the work 60 on the
Stage 61, the ring-shaped pressing member 92 is descended
together with the supporting member 94 by the cylinder 96
in response to the drive command from the controller 80, the
ring-shaped pressing member 92 is pressed by the pressure
given the spring member 93, and the adhesive sheet 50 is
stretched into the groove 91, thereby enabling a predeter
mined tension to be given to the adhesive sheet 50.
0120 Consequently, as described in the first embodi
ment, the drive source 71 is driven in response to the drive
command from the controller 80, the Supporting member 68
is raised by a desired displacement amount, and the back
face of the adhesive sheet 50 is pushed up by the member 62
with the pressure given the Spring member 66 by a desired

displacement amount (h), thereby enabling the tension ft to

be given to the adhesive sheet 50 without detecting the
pressing force P as shown in FIG. 3.
0121 Finally, when the work having only the adhesive
sheet from which all of the Semiconductor chips are taken
out is detached from the Stage 61, it is necessary to lift and
escape the ring-shaped pressing member 92 together with
the Supporting member 94 by the cylinder 96 on the basis of
the drive command from the controller 80.

0122) A fourth embodiment of the separation mechanism
part 100 according to the invention will be described with
reference to FIG. 15. The fourth embodiment is different

from the first, Second, and third embodiments with respect to
the following point. By lifting a block 110 on which needles
112 are vertically provided in accordance with the group 20
of Semiconductor chips in one row, the group 20 of Semi
conductor chips in one row peeled from the adhesive sheet
50 and placed in the same position in the first and second
embodiments are separated from the adhesive sheet 50 by
lifting the group 20 of Semiconductor chips in only one row
by the tips of the needles 112 via the adhesive sheet 50 from
a state shown in FIG. 15B to a state shown in FIG. 15C and
is allowed to contact with the vacuum collet 101 which faces
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from the above and is adsorbed by the vacuum collet 101.
That is, the block 110 on which the needles 112 are vertically
formed in accordance with the group 20 of Semiconductor
chips in one row is Supported So as to be movable in the
vertical direction on the stage 74. The block 110 is connected
to the output of a drive source 111 mounted on the stage 74
and the drive source 111 is driven on the basis of the control

command from the controller 80, thereby enabling the block
110 to be moved vertically. Consequently, as shown in FIG.
15A, in a manner similar to the first and second embodi

ments, by reciprocating the member 62 in the y-axis direc
tion in a state where the member 62 is lifted to push up the
adhesive sheet 50 in the work 60, the group 20 of semicon
ductor chips in one row is peeled from the adhesive sheet 50
and is placed in the same position. After that, by driving the
drive source 111 on the basis of the control command from

the controller 80, the block 110 is lifted. The group 20 of
Semiconductor chips in one row peeled by the needles 112
vertically formed on the block 110 is slightly lifted and
separated from the adhesive sheet 50. The movable block
105 is descended by driving the drive source 102 such as a
cylinder by the control command from the controller 80 and
the vacuum collet 101 is also descended. The spring member
106 is contracted to make the end of the vacuum collet 101

come into contact with the group 20 of thin Semiconductor
chips in one row slightly apart from the adhesive sheet 50
and the group 20 of thin Semiconductor chips in one row is
adsorbed by the vacuum collet 101. By lifting the vacuum
collet 101 with the rise of the movable block 105, a state

shown in FIG. 15D is obtained. The operation after that is
similar to that in the first embodiment as shown in FIGS.
11A and B.

0123. According to the fourth embodiment, the group 20
of thin Semiconductor chips in one row peeled from the
adhesive sheet 50 and placed in the same position is further
slightly lifted up by the needles 112. Consequently, even if
there is a Semiconductor chip which is not peeled from the
adhesive sheet 50 by chance, it can be certainly peeled from
the adhesive sheet 50 and adsorbed and lifted up by the
Vacuum collet 101. Since a separation force acts on a
Semiconductor chip which is not Sill peeled from the adhe
sive sheet 50 even after adsorbed and lifted by the vacuum
collet 101, the fourth embodiment can be sufficiently prac
tically used also in the first and Second embodiments.
0.124. A specific construction of a first embodiment of a
whole System for dicing (cutting) a thin Semiconductor
wafer (semiconductor Substrate) into thin Semiconductor
chips (semiconductor devices) and mounting the Semicon
ductor chips onto a circuit board constructing an IC card or
the like according to the invention will be described with
reference to FIG. 16. Since the separation mechanism part
100 has been already described, the description is omitted
here. The separation conveyer part 200 comprises the con
veyer 201, a sensor 202, a sensor 203, a rotating member 208
with a nozzle, an image pickup means 209, and a conveying
mechanism 230. The conveyer 201 is provided on a base 218
and conveys the group 20 of thin Semiconductor chips
(Semiconductor devices) in a row which is to be conveyed
and put by the vacuum collet 101 in the separation mecha
nism part 100. The sensor 202 senses a marked defective
chip conveyed by the conveyer 201 and Senses that a Space
in which the group 20 of thin Semiconductor chips (semi
conductor devices) is carried by the conveyer 201 and put by
the vacuum collet 101 can be assured. The sensor 203 senses
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that the semiconductor chip conveyed by the conveyer 201
has come to the Separation position. The rotating member
208 with a nozzle has: a discharging means constructed by
a chute 206 and a housing container 207 to eject the
defective semiconductor chip when the sensor 203 senses
that the defective Semiconductor chip Sensed by the Sensor
202 has come to the Separation position; and a nozzle for
attracting and inverting the non-defective Semiconductor
chips sensed by the sensor 203 and which is indexed by a
drive source 220. The image pickup means 209 is provided
for the rotating member 208 and measures the outer shape of
the semiconductor chip 10 adsorbed by the nozzle which is
expanded and contracted. The conveying mechanism 230
vacuums the semiconductor chips 10 adsorbed by the nozzle
216 expanding and contracted by a drive means Such as a
cam mechanism provided for the rotating member 208 and
inverted by the index of the rotating member 208 and
conveys the Semiconductor chips 10 to the mounting mecha
nism part 300. The conveying mechanism 230 has a moving
unit 210 which moves along a guide 212, a drive source 211
for moving the moving unit 210 via a feeding mechanism
213, and a block 215 with a vacuum nozzle to which the

Vacuum nozzle 216 is attached Supported on the moving unit
210 so as to be movable in the vertical direction by a drive
Source 214 such as a cylinder. The sensors 202, 203, image
pick means 209, drive source 217 for driving the conveyer
201, index drive source 220 of the rotating member 208, and
drive sources 211 and 214 of the conveying mechanism 230
are connected to the controller 80. The controller 80 drives

the various drive Sources 217, 220, 211, and 214 in accor
dance with information obtained from the sensors 202, 203,

the image pickup means 209, and the like.
0.125 When it is sensed by the sensor 202 that the space
for the group 20 of Semiconductor chips is assured, there
fore, the group 20 of Semiconductor chips is conveyed from
the Separation mechanism part 100 and is put on the con
veyer 201 by the vacuum collet 101. The marked defective
semiconductor chip is detected by the sensor 202. When
each of the Semiconductor chips conveyed by the conveyer
201 and has come to the Separation position is Sensed by the
sensor 203, the nozzle provided for the rotating member 208
to be indexed is extended and descended and vacuums the

Semiconductor chip which has come to the Separation posi
tion. The outer shape of the Semiconductor chip adsorbed by
the nozzle when the rotating member 208 is indexed is
measured by the image pickup means 209 and the informa
tion is inputted to the controller 80. Actually, the image
pickup means 209 obtains an image of the Side on which an
electrode 11 is not formed of the Semiconductor chip, So that
information of only the outer shape is obtained. The Semi
conductor chip 10 is adsorbed by the vacuum nozzle 216 on
the basis of the information. That is, as shown in FIGS. 18C

and D, positional information (Öx, Öy) for the vacuum
nozzle 216 shown by a chain line in FIG. 18D in the
semiconductor chip 10 adsorbed by the vacuum nozzle 216
shown by a solid line is obtained from the information of
only the outer shape measured by the image pickup means
209 and is inputted to the controller 80.
0.126 Further, the chip adsorbed by the nozzle of the
rotating member 208 and inverted by the index of the
rotating member 208 is adsorbed by the vacuum nozzle 216
in the conveying mechanism 230 and is carried to the
mounting mechanism part 300.
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0127. In the mounting mechanism part 300, only by
descending the vacuum nozzle 216, the Semiconductor chip
adsorbed by the vacuum nozzle 216 and conveyed by the
conveying mechanism 230 is put on X-Y stages 302 and 303
and can be mounted on the circuit board 30 constructing an
IC card or the like positioned by the X-Y stages 302 and 303.
Especially, in case of mounting the Semiconductor chip on
the circuit board 30, it is necessary to position and mount the
electrode 11 formed on the semiconductor chip and the
electrode formed on the circuit board 30. An image pickup
means 306 is installed in a passage through which the
semiconductor chip adsorbed by the vacuum nozzle 216 is
conveyed by the conveying mechanism 230, picks up the
image of the side on which the electrode 11 is formed in the

Semiconductor chip, measures the positions (d1X, d1y) (d2x,
d2y) of the electrode (pad) 11 by using the Outer shape as a

reference, and inputs the data into the controller 80. The
Semiconductor chip 10 is conveyed by a determined distance
to the mounting mechanism part 300 by the conveying
mechanism 230 by using the vacuum nozzle 216 as a
reference. On the other hand, in the mounting mechanism
part 300, the position information of each electrode 11
formed on the Semiconductor chip using the vacuum nozzle
216 as a reference is necessary. The position information of
each electrode 11 can be calculated on the basis of the

position information (d1X, d1y) (d2x, d2y) of each electrode
(pad) 11 obtained by using the Outer shape picked up the by
the pickup means 306 as a reference and Outer shape position

information (Öx, Öy) picked up by the image pickup means
209 and obtained by using the vacuum nozzle as a reference.
The position information of the electrode 11 preliminarily
formed on the Semiconductor chip and the electrode formed
on the circuit board to be connected is inputted to the
controller 80 and is stored into, for example, the storage 81.
When the semiconductor chip is mounted on the circuit
board 30, the controller 80 positions the X-Y stages 302 and
303 by driving drive sources 304 and 305 which drive the
X-Y stages 302 and 303 on the basis of the position
information of the electrode formed on the circuit board and

the calculated position information of each electrode 11
formed on the Semiconductor chip obtained by using the
Vacuum nozzle 216 as a reference, thereby enabling the
electrode formed on the circuit board and the electrode

formed on the Semiconductor chip to be connected by using
a bonding material or the like.
0128. Although the case where the defective semicon
ductor chip is Sensed by the Sensor 202 in the Separation
conveyer part 200 has been described, since the position

information in the Semiconductor wafer coordinates (shown
in FIG. 17C) of the defective semiconductor chip has been
sensed by the test as shown in FIGS. 17A and B, if the
position information is inputted to the controller 80, the
defective Semiconductor chip can be removed in the Sepa
ration position by the ejecting means 207,207.
0129. Although the case where the separation mechanism
part 100 is arranged in the vertical direction has been
described in the embodiment, a plurality of the Separation
mechanism part 100 can be arranged also in the lateral
direction. In this case, it is necessary to add a mechanism
which can change operation for conveying the vacuum collet
101 in the vacuum collet part 120 constructed by a convey
ing mechanism from the vertical direction to the lateral
direction. When the separation mechanism part 100 is
arranged laterally, the conveying operation of the vacuum
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collet 101 shown by 103 in FIG. 1 to the separation
conveyer part 200 has to be performed in both of the vertical
and lateral directions. By arranging the Separation mecha
nism part 100 laterally, however, a plurality of separation
mechanism parts 100 can be arranged side by side. Conse
quently, the group 20 of Semiconductor chips in rows can be
Supplied more to the Separation conveyer part 200.
0.130. A second embodiment of the whole system for

dicing (cutting) a thin Semiconductor wafer (semiconductor
Substrate) into thin Semiconductor chips (semiconductor
devices) and mounting the Semiconductor chips onto a
circuit board constructing an IC card or the like according to

the invention will be described with reference to FIGS. 19

to 29. A part largely different from the first embodiment is
a separation mechanism part 100'. The operation of the

Separation mechanism part (separation means) 100' will be
described with reference to FIG. 19. As shown in FIG. 19A,
the whole Surface on which the electrode 11 is formed of the

Semiconductor chip obtained by the dicing operation is
strongly held by a chuck 150 for the work 60. The chuck 150
has a chuck face member 151 in which grooves 152 for
Vacuum adsorption are formed on the Surface in correspon
dence to the semiconductor chips 10 and the grooves 152 are
communicated with a vacuum source 153. It is not always
necessary to construct the chuck 150 by a vacuum chuck.
Any member can be used as long as the Semiconductor chips
can be strongly held. It can be also constructed by a magnet

chuck or a frozen chuck (by a deep-freezing process which

deep-freezes water on the Surface of the chuck, the group of
the Semiconductor chips is fixed and it is removable by an
unfreezing process). The adhesive sheet near the inner
periphery of the metallic frame 55 for the work 60 which is
strongly held by the chuck 150 is diced by rotating a cutter
155 and the metallic frame 55 is cut off from the adhesive
Sheet 50.

0131) As shown in FIG. 19B, the chuck 150 and a clamp
means 160 constructed by a pair of clamp rollers are made
relatively close to each other and one end of the adhesive
sheet 50 from which the metallic frame 55 is cut is clamped
by the clamp means 160 made of the pair of clamp rollers.
0132) Subsequently, while relatively moving the chuck
150 and the clamp means 160, the whole clamp means 160
is turned by 180 around an axis 161 as a center as shown
by the arrow 162. As shown in FIG. 19C, the end of the
adhesive sheet 50 is lifted upward.
0133. By further relatively moving the chuck 150 and the
clamp means 160, as shown in FIG. 19D, the adhesive sheet
50 adhered with the adhesive strength which is remarkably
deteriorated by the UV irradiation to the group of the thin
Semiconductor chips is pulled laterally and is peeled from
the group of thin semiconductor chips held by the chuck 150
without cracking the group of thin Semiconductor chips. In
this embodiment as well, as the adhesive sheet is peeled
from the group of the thin Semiconductor chips by the
pulling force acting on the adhesive sheet, the adhesive sheet
is peeled from one end of the Semiconductor chip to the
other end. Consequently, the adhesive sheet 50 can be peeled
off without cracking and damaging any of the thin Semicon
ductor chips held by the chuck 50. Further, when the
direction of peeling the thin semiconductor chips 10 from
the adhesive sheet 50 is set from the corner of the semicon

ductor chip, the adhesive sheet 50 can be peeled with weaker
force.
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0134) That is, in the second embodiment, when the
adhesive sheet 50 is peeled from the group of thin semicon
ductor chips 10 by the pulling force F which acts on the
adhesive sheet 50, the relation of an angles of the acting
direction of the pulling force F against the Surface of the
Semiconductor chips and the forces FX and Fy is shown in
FIG. 20. Since the pulling force FX is in the approximate
relation to FX=F coS p, a bigger pulling force will be
obtained if p is Smaller and consequently peeling the
adhesive sheet 50 from the group of thin semiconductor
chips 10 becomes easier. On the other hand, the force F
which is against the holding force of the Semiconductor

chips 10 to the chuck 150 will be smaller if 4) becomes

smaller. So the chuck 150 needs not have a very big holding
force of and it is possible to decrease the possibility to crack
the thin semiconductor chips 10.
0135 Thus, in order to have and assure an angle up of
acting direction of the pulling force F as Small as possible,
a wedge-shaped peeling angle fixing jig 165 is used as
shown in FIGS. 21A and B. The wedge-shaped peeling
angle fixing jig 165 has roles of assuring the peeling angle
| P and focusing the peeling force by justifying a peeling
location linearly against the group of the diced thin Semi
conductor chips. A top end 165a of the wedge-shaped
peeling angle fixing jig 165, as shown in FIG.23A, prevents
the Semiconductor chips 10 from cracking by avoiding the
peeling force focusing at one point and forming the prede

termined curved face (approximately 0.5 to 2.0 mm in
radius). With the Smaller radius of the curved face, it is easy
to peel Since the peeling force is focused. As a matter of
course, with the thinner adhesive sheet, the Smaller is the

radius of the curved face, thus the peeling force is focused.
0.136 Subsequently, the separation mechanism part 100'

(Separating means) using the Wedge-shaped peeling angle
fixing jig 165 will be explained with reference to FIG. 22.
Fundamentally, FIGS. 22A and B is the same to FIGS. 19A
and B. As shown in FIG. 22B, the peeling angle fixing jig
165 is located in the right end to be close to the surface of
the adhesive sheet 50. While relatively moving the chuck
150 and the clamp means 160, the whole clamp means is
turned about an axis 161 by 180 as shown by the arrow 162.
As shown in FIG. 22C, the end of the adhesive sheet 50 is

lifted upward and bent at the top end 165a of the peeling
angle fixing jig. By giving the pulling force F to an adhesive
tape 50 with the clamp means 160, and focusing the peeling
force of the adhesive tape at the curved Surface formed at the
top end 165a of the peeling angle fixing jig 165 while
moving the whole clamp means 160 at the approximately
double moving Speed of the peeling angle fixing jig, the
adhesive sheet 50 is peeled in serial order from each end of
the Semiconductor chips 10. Thus, by connecting the output
force of the torque motor to one of the rollers of the clamp
means 160 and giving a desired rotation torque, the pulling
force F is given to the adhesive sheet 50. Therefore, a
moving speed of the whole clamp means 160 may be
approximately double the Speed of peeling angle fixing jig
165.

0.137 AS explained above, by using the peeling angle
fixing jig 165, it is possible to assure the peeling angle I, to
justify a peeling location linearly against the group of the
diced thin Semiconductor chips, to focus the peeling force,
and to peel the adhesive sheet 50 Smoothly without cracking
each thin Semiconductor chip.
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0.138 Though the embodiment utilizing the peeling angle
fixing jig 165 is mentioned, without using the jig 165 as
shown in FIG. 23B, obviously it is possible to use a method
for peeling while forming a bending shape of the bending
part only by changing the height between the clamp means
160 and the adhesive sheet with the use of bending force of
the adhesive sheet.

0.139. As for the directions of peeling the adhesive sheet
50 against the group of the diced Semiconductor chips, there
are the direction in which the Semiconductor chips are
arranged as shown in FIG. 21A, and the direction in which
the plane Surface tilts against the direction of Semiconductor
chips arranged as shown in FIG. 21B. Since in the case
shown in FIG. 21B, the adhesive sheet begins to be peeled
from the corner against each conductor chip, it is Supposed
that it is easier to be peeled than the case shown in FIG.
21A.

0140. In the chuck 150, as shown in FIGS. 21A and B,
if a porous absorptive plate 153 is provided on the absorptive
Surface, there is no need to fill absorptive holes except those
for the group of the Semiconductor chips and to adjust an
arrangement of absorptive holes for the Semiconductor
chips. However, if the porous absorptive plate 153 is used,
the absorptive force will be lowered.
0.141. In the chuck 150, as shown in FIG. 24, by applying
a fluorine resin film on the adsorptive Surface provided a
plurality of pinhole-shaped adsorptive holes, it is possible
not to damage a circuit Surface Since the adsorptive force can
be assured as well as the circuit Surface formed electrodes or

the like of the Semiconductor chips is adsorbed by assuring
the holding force to Some extent. However, a Surface of the
fluorine resin film bears the electrical charge, at times it is
neutralized by ion blowing using an ion ejection means 166
and thus gives no influence to the Semiconductor chips.
0142. As shown in FIG. 25, by pressing a row of the
semiconductor chips from which the adhesive sheet 50 is
being peeled following right after the top end 165a of the
peeling angle fixing jig 165, it is possible to hold the group
of the semiconductor chips from which the adhesive sheet
50 is peeled to the chuck 150 even if the adhesive force of
the chuck 150 is weak. In this case, as the pressing means,
a long roller rolling ahead of the pressing mechanism can be
attached to follow right after the top end 165a of the peeling
angle fixing jig 165.
0.143 As shown enlarged in FIG. 26D, by lightly press
ing the part of the adhesive 50 peeled from the semicon
ductor chips with a rotatable roller 168, it is possible to form
the bending part at a predetermined curved Surface as Same
as to the top end 165a of the peeling angle fixing jig 165, to
decrease the angle up of the direction in which the pulling
force Facts, and increase the peeling force of the adhesive
sheet from the Semiconductor chips.
0144. And as shown in FIG. 23C, by controlling a
relation between the position of the roller 168, since this
case is only for decreasing the angle up, the pressing of the
rotatable roller 168-and the bending part of the adhesive
sheet, and changing the pressing amount of the roller 168, it
is obvious that the bending shape of the peeled part of the
adhesive tape can be changed. However, in this case it is
only for decreasing the angle up, it is needed to preSS lightly
with the rotatable roller 168. In addition, it is necessary that
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a moving Speed of the whole clamp means 160 becomes
double the speed of rotatable roller 168.
0145 As shown in FIG. 27B, since the number of
Semiconductor chips adhered to the adhesive sheet are
decreasing when approaching a finish of peeling the adhe
sive sheet for the semiconductor chips held at the chuck 150,
a big force to horizontally move the Semiconductor chips
held at the chuck 150 works as the reaction of the peeling
force FX and the adhesive sheet may not be able to be peeled
from a few semiconductor chips. Even if the adhesive sheet
is peeled, because of the Slippage on the adsorptive Surface
of the Semiconductor chips, the Semiconductor chips cannot
be picked up or it may touch and crack the peeled chips.
Consequently, as shown in FIGS. 27A, C or D, it is
necessary to fix the periphery of the adhesive sheet 50 to that

of the periphery (frame) of the chuck 150.
0146 Consequently, a vacuum adsorptive hole 156 is
provided in the periphery (frame) of the chuck 150 and a
needle spicule 157 is provided in the periphery (frame) of
the chuck 150. And in a state shown in FIGS. 22B, 25B, and
26B, by pushing the periphery part of the adhesive sheet

against the periphery (frame) 159 of the chuck 150 with a
pushing up member 169, the adhesive sheet is fixed and bites
into the needle spicule 157. And as shown in FIGS. 27C and
D, by providing the vacuum adsorptive hole outside the
frame of the chuck 150 too, pressing the periphery of the
adhesive sheet with the pushing up member Slipped out
ward, and additionally pressing from the Side in order to be
adsorbed to the vacuum adsorptive hole 158, the periphery
of the adhesive sheet 50 can be firmly fixed to the periphery

(frame) 159 of the chuck 150. In case when the adhesive
sheet can be fixed by the vacuum adsorption, the needle
Spicle is not needed.

0147 The separation mechanism part (separating means)
100' is constructed as specifically shown in FIG. 28. The
work 60 is supplied onto the Supporting member 170 with
the side of the adhesive sheet 50 facing upward and the
metallic frame 55 is positioned and fixed.
0.148. The chuck 150 is attached onto the supporting
member 171 which is elevated by the drive source 173. The
supporting member 171 is supported movably in the vertical
direction by a Stage 172 which is Supported So as to be
movable in the lateral direction on a base 175 by feeding
operation of a drive source 174.
0149 Consequently, by elevating the chuck 150 to give
the chuck force, the chuck 150 strongly holds the whole
surface on which the electrode 11 of the semiconductor chip
is formed of the work 60 fixed by the supporting member
171. By driving a drive source 182, a Supporting member
179 which supports a rotating member 178 to which the
cutter 155 is attached is descended. By rotating the rotating
member 178 by driving a drive source 180, the metallic
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moving the clamp means 160 laterally and a rotating means
having a drive Source for turning the clamp means 160 by
180°.

0151. As mentioned above, one end of the adhesive sheet
50 is clamped by the clamp means 160, the adhesive sheet
50 is peeled from the group of thin semiconductor chips held
by the chuck 150 by a relative operation of the chuck 150
and the clamp means 160, the peeled adhesive sheet is
adsorbed by the vacuum means 176 and is removed.
0152 The chuck force of the chuck 150 to the group of
thin Semiconductor chips is weakened, the face opposite to
the electrode face is adsorbed by the vacuum collet 101
every group of Semiconductor chips of one row and the
group of Semiconductor chips is put on the conveyer 201
with the electrode face facing downward. In the case of the
embodiment as shown in FIG. 29, since the group 20 of thin
semiconductor chips is put on the conveyer 201 with the
electrode face facing downward in a separation conveyer

part (conveying means) 200, the inverting mechanism 208
shown in FIGS. 1 and 16 is unnecessary. Reference numeral
250 is a transfer mechanism for transferring the non-defec
tive semiconductor chips conveyed by the conveyer 201 to
the conveyer 251 and aligning the Semiconductor chips on

the conveyer 251. The mounting mechanism part (mounting
means) 300 is similar to that in the first embodiment.
0153. Also in the second embodiment as described
above, in a manner Similar to the first embodiment, the thin

Semiconductor wafer is diced into thin Semiconductor chips
and the thin Semiconductor chips can be mounted onto the
circuit board which is used to form an IC card or the like at

high Speed while Shortening tact time without cracking or
damaging the thin Semiconductor chips.
0154 Although in a second embodiment the case in
which the separation mechanism 100' arranged in length
wise is explained, it is required to add a mechanism which
can change a direction of the movement from the lengthwise
direction to the lateral direction of conveying the vacuum
collet 101 in the vacuum collet part 120 comprising the
conveyer mechanism as Same as in a first embodiment. Thus,
in case of the Separation mechanism arranged in the lateral
direction, the conveying movement shown by a reference
numeral 130 of the vacuum collet 101 to the separation
conveyer part 200 shown in FIG. 1 needs the lengthwise and
the lateral directions. However, the Separation mechanism
part 100' arranged laterally allows a plurality of the sepa
ration mechanism part 100' to be provided in line, and thus
it is possible to provide more groups of the Semiconductor
chips peeled from the adhesive sheet 50 to the separation
conveyer part 200'.
O155 In the first and the second embodiments mentioned
above, explained is the case of dicing a thin Semiconductor
wafer in a State where it is adhered to an adhesive sheet into

frame 55 is diced from the adhesive sheet 50. Reference

thin Semiconductor devices (semiconductor chips), peeling

numeral 181 denotes a member for Supporting the Support
ing member 179 movably in the vertical direction.
0150. The cutter 155 is lifted and the chuck 150 is
simultaneously descended by driving the drive source 173
and is moved laterally to the clamp means 160 constructed
by the pair of clamps which wait for the chuck 150 by
driving the drive source 174. The clamp means 160 com
prises a moving mechanism having a drive Source for

(circuit board). However, it is possible to apply in the case
of cutting Semiconductor devices (electronic components)

the group of the diced thin Semiconductor devices from the
adhesive sheet, conveying the group of peeled Semiconduc
tor devices in a predetermined unit in Serial order, and
mounting each Semiconductor device to a mounting board
like a chip Size package which are many in row attached
with a board or a tape in a State where it is adhered to an

adhesive sheet into the Semiconductor devices (electronic
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components) on a unit basis instead of a thin Semiconductor

wafer, peeling the group of diced Semiconductor devices
from the adhesive sheet, conveying the group of the peeled
Semiconductor devices in Serial order in a predetermined
unit, and mounting each Semiconductor device to the mount

ing board (circuit board). That is, there are various modes as

the State of adhering to the adhesive sheet.
0156 Thus, by cutting electronic components in row
attached with a board or a tape on a unit basis in a State
where they are adhered to an adhesive sheet, peeling the
group of cut electronic components from the adhesive sheet
by one operation in a State where a mounting Surface of the
group of the cut electronic components is held by the chuck,
it is possible to provide the electronic component to a
mounting position at high Speed without reversing the
electronic component.
O157 The following is the explanation of an embodiment
of a method for constructing and fabricating an IC card
which is a thin electronic circuit component mounting the
above mentioned Semiconductor chips to the circuit board.
0158 Firstly, a structure of an IC card is explained with
reference to FIGS. 30 to 32. FIG. 30 is a plan view of an IC
card. FIG. 31 is an A-B-C-D cross sectional view of FIG.

30. FIG. 32 is an enlarged cross sectional view of a principal
part of FIG. 31.
0159. As shown in FIG. 30, an IC card 400 comprises a
film 410, a conductor pattern 420 formed on and a film 410,
and an electronic component 430 Such as an IC chip con
nected to the conductor pattern 420 via an access terminal.
Apart of the conductor pattern 420 constitutes a loop-shaped
antenna coil 422 which is connected to the electronic

component 430 (10) by the conductor pattern. The number

of winding turns of the loop-shaped antenna is optional. The
electronic component 430 is fixed with a temporary fixing
fluid 440 against the film 410.
0160 A width D1 and a length L1 of the IC card 400 is
54 mm and 85.6 mm respectively, for example, which are
the same with those of a credit card or a telephone card. A

square electronic component 430(10), whose width D3 is 3

mm for example is used. A width D3 of the antenna coil 422
and a width D4 of the conductor pattern 420 are 0.2 mm, for
example. The access terminal 432 is 15 mm Square for
example which is shorter than a width of the conductor
pattern 420.
0.161. A cross sectional structure of the IC card will be
explained with reference to FIG. 31. The conductor pattern
420 and the antenna coil 422 are printed on the film 410 of
the IC card 400. On the film 410, while the electronic

component 430 (10) is fixed with the temporally fixing fluid

440, the access terminal 432 of the electronic component
430 is directly connected to the conductor pattern 420,
thereby being electrically continuous. The film 410 and a
cover film 460 are laminated and fixed using adhesives like
Hot Melt in a state of putting the conductor pattern 420 and
the electronic component 430 between. And on the film 410
and the cover film 460, printed surfaces 470 and 470 for a
design and the like are printed. From above Structure, a
thickness H of the IC card 400 is realized to be approxi
mately 0.25 mm thin.
0162 Structural features of such IC card 400 have the
following points. That is, a formation of the conductor
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patterns 420 and 422 by a conductor paste Such as Ag and
Cu has a Single layered Structure which is only formed on a
single side of the film 410. A method tried presently in which
a conductor pattern, especially, an antenna coil is to be
formed on both sides of a film can eliminate a Screen

printing Step for forming a conductor pattern on the Single
Side and a following drying Step. In addition, with a single
layer structure, the IC card can be thinner to be 0.25 mm in
thickness.

0163 A method for fabricating an IC card will be
explained with reference to FIG. 33.
0164. A method for fabricating the IC card comprises: a
printing step P10 for forming the conductor pattern 420 and
the antenna coil 422 on the film 410 by printing in a
Screen-printing method, for example, with the conductor
paste Ag, Cu and the like; a drying Step P20 for drying the
conductor 420 and the antenna 422 by linearly Scanning and
irridating a laser beam against the printed conductor pattern
420 and the antenna coil 422, moving the conductor pattern
420 and the antenna coil together with above mentioned film
410 and instantly evaporating the conductor paste; a step
P40 for printing or applying a temporally fixing agent 440 to

a position to mount the electronic component (10) using a

dispenser or the like; a step 50 for laminating by heating/
pressing and concurrently connecting electronic component;
a cutting Step P60 for cutting a sheet laminated in the Step
P50 into a size of the IC card; a step P70 for printing a design
and the like 470 and 472 on both sides; an inspection step

P80 for inspecting reading and writing (R/W) against the
electronic elements and the like; and a step P90 for cutting

an Outer shape.
0.165. As a material of the film 410, a transparent or white

PET (polyethylene terephthalate), PVC (polyvinyl chloride),

and plastic Such as polyimide are used. The thickness of
approximately 75 um to 100 um, for example is used. A film
is provided in the state of roll of 250 mm in width for a
System of fabricating the IC card.
0166 A printing step P10 is a step for printing many
conductor pattern 420 and the antenna coil 422 on a long
yard film 410 corresponding to many IC cards by a screen
printing method, for example, using a conductor paste Such
as Ag, Cu, and the like.
0.167 The following drying step P20 is a step for heating
and drying only the conductor paste Such as Agby using
YAG laser of 1.06 um in wavelength since a transparent PET
film has an absorption range in wavelength of 9 to 10 um in
case the transparent PET film is used.
0168 AS mentioned above, by scanning linearly and
irridating an energy beam Such as a laser beam and a charge
particle beam to the printed conductor pattern 420 and
antenna coil 422, and moving the conductor pattern 420 and
the antenna coil 422 together with the film 410, a plurality
of the arranged conductor pattern 420 and the antenna coil

422 can be dried in Short time (a minute or less).
0169. The step P30 is a step for printing and applying a

temporally fixing agent 440 to the position for mounting the

electronic component 430(10) using a dispenser or the like.

A Size for applying the agent is the same with or little bigger
than the size of the electronic component. As a material of
the temporally fixing fluid, a thermoplastic Hot Melt which
softens under 100 to 130 C. is used. UV hardening resin can
be used instead of Hot Melt.
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0170 The mounting step P40 is, as mentioned above, a
Step for positioning an access terminal 432 of the electronic

component 430(10) such as the semiconductor chip and the
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Screen-printing of the conductor paste. But the conductor
patterns 420 and 422 also can be formed by etching or wires.
In that case, low-melting solder of Sn/Bi families for

example(melting point: 100-150° C) or an In alloy layer

like which was cut, adsorbed to an adsorption nozzle and
conveyed, to a predetermined terminal part of the conductor
pattern 420 on a film circuit board as a mounting board 30
mounted on XY stages 302 and 303, and mounting the
mentioned electronic component 430 onto the conductor
pattern 420. On the film circuit board 410, the electronic
component 430 is fixed on the film circuit board by the
temporally fixing fluid 440 since the temporally fixing fluid
440 has been applied in the step P30. The access terminal
432 of the electronic component 420 is formed by the ball
bonding and the part other than the electronic component
420 is processed insulation with a polyimide.
0171 The step P50 for laminating by heating/pressing
and concurrently connecting electronic components will be
explained in the following with reference to FIGS. 34 and

having a low melting point shall be formed on the conductor
pattern 420. On the other hand, by Au-plating the surface of
the access terminal 432 formed by boll bonding of the
electronic component 430, it is possible to have favorable
joint and connection between the access terminal 432 and
the conductor pattern 420 by the heating/pressing step P50.
As a matter of course, if the ball bonding is Au, Au-plating
is not necessary.
0177 As mentioned, it is possible to fabricate the thin IC
card 400 efficiently with low cost.
0.178 According to the invention, there is an effect such
that a thin Semiconductor wafer having the thickness of

35. As shown in FIG. 34, the cover film 460 uses the same

(semiconductor chips), the group of diced thin Semiconduc

material having the same thickness with the film 410. That
is, the cover film 460 uses a transparent or white PET

(polyethylene terephthalate), the thickness of which is
approximately 75um to 100 lum. On a side of the cover film
the adhesion 450 which has the thickness of about 80 um, for
example is pre-laminated. Hot Melt is used here as a

about 0.002 to 0.2 mm in a state where it is adhered to an
adhesive sheet is diced into thin Semiconductor devices

tor devices is peeled from the adhesive sheet at high Speed
without damaging or cracking the Semiconductor devices,
and the group of peeled Semiconductor devices is conveyed
in Serial order in a predetermined unit. The Semiconductor

devices can be mounted on a mounting board (circuit board).

Consequently, a high-quality thin product Such as an IC card

material of the adhesive 450. Adhesives other than Hot Melt
can be used.

can be manufactured.

0172 A step P50 is a step for putting the film 410
mounted the electronic component 430 (10) and the cover

0179 According to the invention, there is an effect such
that a thin Semiconductor wafer having the thickness of

film 460 laminated the adhesive 450 between the hot rolls

481 and 482, and laminating the film 410 and the cover film
460 by the hot rolls 481 and 482. The hot rolls 481 and 482
use steel rolls thereby leveling films at the time of laminat
Ing.

0173 As shown in FIG. 34, here concurrently the access
terminal 432 of the electronic 430 joins and electrically
connects the conductors by engaging into the conductor
pattern 420 while eliminating to the temporally fixing fluid

440. By setting a laminating pressure to be 20 kgf/cm, and
a heating energy to be 130 C. for example, it is possible to

laminate the film 410 and the cover film and connect the

access terminal 432 of the electronic component 430 and the
conductor pattern 420 at the same time.
0.174. In comparison with a case in which an anisotropic
conductive adhesive is used for instance, the use of the

temporally fixing fluid 440 like Hot Melt as the adhesive
agent for temporally fixing the electronic component 430
allows the lower material cost, the connection of the elec

tronic component in a shorter time, and the advantage not
requiring a higher mounting accuracy for the electronic
components. Besides the method by hot rolls, it is possible
to use a flat press for laminating.
0.175. By cutting the sheet laminated into a size of an IC
card in the cutting Step P60, printing a design and the like
470 and 472 on both sides in the step P70, transmitting
electricity by a radio to the antenna 433 by a communication
inspection equipment, Sending and receiving data by a radio,
testing reading and writing of electronic components and the
like in the inspection step P80, and cutting off an external
shape in the step 90, the IC card 400 is completed.
0176). In the above embodiment, the case is explained in
which the conductor patterns 420 and 422 are formed by a

about 0.002 to 0.2 mm in a state where it is adhered to an
adhesive sheet is diced into thin Semiconductor devices

(semiconductor chips), the group of diced thin Semiconduc

tor devices is peeled from the adhesive sheet at high Speed
without being damaged or cracked, and can be separated
from the adhesive sheet.

0180 According to the invention, there is an effect such
that electronic devices in a State where they are adhered to
an adhesive sheet are cut on a unit basis, the group of the cut
electronic devices is peeled from the adhesive sheet at high
Speed without damaging or cracking each electronic device
and Separated by the vacuum collet. The electronic devices

can be mounted on a mounting board (circuit board). Con

Sequently, a high-quality product can be fabricated.
0181. According to the invention, there is an effect such
that a high-quality thin IC card can be fabricated efficiently
at low cost.

What is claimed is:

1. An IC card fabricating method, comprising:
a conductor pattern forming Step for forming a conductor
pattern on a Single Side of a film;
a mounting Step for mounting a Semiconductor device,

including (1) peeling a group of Semiconductor devices
from an adhesive sheet, for an object obtained by dicing
a Semiconductor wafer into Semiconductor devices

adhered to said adhesive sheet, (2) conveying the group

of peeled Semiconductor devices to a mounting position

in Serial order, (3) relatively positioning an access
terminal of a conveyed Semiconductor device, of the
group of conveyed Semiconductor devices, to a con
ductor pattern formed in Said conductor pattern forming
Step to mount the conveyed Semiconductor device, and
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(4) fixing said conveyed semiconductor device onto

Said film with a temporally fixing fluid; and
a laminating Step for laminating an adhesive cover film on
a single Side of Said film by heating/pressing, and
connecting an acceSS terminal of the Semiconductor
device fixed to said film.

2. An IC card fabricating method, comprising:
a conductor pattern forming Step for forming a printed
conductor pattern by printing a conductor paste in a
pattern onto a Single Side of a film and drying Said
printed conductor pattern;
a mounting Step for mounting a Semiconductor device,

including (1) peeling a group of Semiconductor devices
from an adhesive sheet, for an object obtained by
cutting a Semiconductor wafer adhered to the adhesive

sheet into Semiconductor devices, (2) conveying the
group of Said Semiconductor devices to a mounting
position in Serial order, (3) relatively positioning an
access terminal of a conveyed Semiconductor device, of
the group of Semiconductor devices, to the printed
conductor pattern formed in Said conductor pattern
forming Step, to mount the conveyed Semiconductor

device, and (4) fixing said conveyed Semiconductor

device to Said film with a temporally fixing fluid, and
a laminating Step for laminating an adhesive cover film on
a single side of Said film by heating/pressing and
connecting an access terminal of Semiconductor
devices fixed to Said film to Said printed conductor
pattern.

3. An IC card fabricating method, comprising:
a conductor pattern forming Step for forming a conductor
pattern on a Single side of a film;
a mounting Step for mounting a Semiconductor device,

including (1) peeling an adhesive sheet from a group of
Semiconductor devices, for an object obtained by dic
ing a Semiconductor wafer adhered to the adhesive
sheet on a Semiconductor device unit basis, by clamp
ing an end of Said adhesive sheet and pulling the
adhesive sheet at least in the direction along a face of
the adhesive sheet in a State where Said group of

Semiconductor devices is held by a chuck, (2) convey

ing the group of peeled Semiconductor devices in Serial
order, to a mounting position, and relatively positioning
an access terminal formed in a conveyed Semiconduc
tor device, of the group of peeled Semiconductor
devices, to the conductor pattern formed in Said con

ductor pattern forming step, and (4) fixing said con

veyed Semiconductor device to Said film with a tem
porally fixing fluid, and

a laminating Step for laminating an adhesive cover film to
a single Side of Said film by heating/pressing and
connecting an access terminal of Semiconductor
devices fixed onto Said film to Said conductor pattern.
4. An IC card fabricating method, comprising:
a conductor pattern forming Step for forming a conductor
pattern by printing a conductor paste in a pattern on a
Single Side of a film and drying the printed conductor
pattern;

a mounting Step for mounting a Semiconductor device,

including (1) peeling an adhesive sheet from a group of
Semiconductor devices, for an object obtained by dic
ing a Semiconductor wafer adhered to a face of the
adhesive sheet into Semiconductor devices, by clamp
ing an end of Said adhesive sheet and pulling the
adhesive sheet at least in the direction along the face of
the adhesive sheet in a State where the group of Said

Semiconductor devices is held by a chuck, (2) convey

ing the group of Said peeled Semiconductor devices in
Serial order to a mounting position, and relatively
positioning an access terminal formed in a conveyed
Semiconductor device, of the group of Said peeled
Semiconductor devices, to the conductor pattern formed

in said conductor pattern forming step, and (3) fixing

Said conveyed Semiconductor device to Said film with
a temporally fixing fluid, and
a laminating Step for laminating an adhesive cover film on
a single Side of Said film by heating/pressing and
connecting an access terminal of Semiconductor
devices fixed onto Said film to Said conductor pattern.
5. An IC card fabricating method, comprising:
a conductor pattern forming Step for forming a conductor
pattern on a Single Side of a film;
a mounting Step for mounting a Semiconductor device by

(1) peeling a group of Semiconductor devices from an

adhesive sheet, for an object obtained by dicing a

Semiconductor wafer adhered to the adhesive sheet into

Semiconductor devices, (2) conveying the group of
peeled Semiconductor devices in Serial order to a
mounting position, and (3) relatively positioning an
access terminal formed in a conveyed Semiconductor
device, of the group of conveyed Semiconductor
devices, to the conductor pattern formed in Said con
ductor pattern forming Step; and
a laminating Step for laminating an adhesive cover film on
a single Side of Said film by heating/pressing and
connecting the access terminal of Said conveyed Semi
conductor device to Said conductor pattern.
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