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METHOD FOR SETTING CONDITIONS FOR HEATING SEMICONDUCTOR CHIP
DURING BONDING, METHOD FOR MEASURING VISCOSITY OF NON-CONDUCTIVE

FILM, AND BONDING DEVICE

Technical Field

[0001] The present invention relates to a method for setting conditions for heating a
semiconductor chip during bonding, a method for measuring viscosity of a non-conductive film
by using a bonding device, and a structure of the bonding device.

Related Art

[0002] Thereis proposed amethod for measuring viscosity of aresin by sandwiching theresin
from top and bottom and heating and melting the resin, when resin sealing of a semiconductor
chip is performed, and detecting spread of the resin during the melting (for example, see Patent
Literature 1).

[0003] In addition, there is known a method for measuring viscosity of a sample on the basis
of changes in thickness of the sample when the sample being cylindrical is sandwiched between
parallel plates and aload is applied thereto (see Non Patent Literature 1).

[Literature of related art]

[Patent Literature]

[0004] Patent Literature 1. Japanese Patent Laid-Open No. 2008-145273

[Non Patent Literature]

[0005] Non Patent Literature 1. Ultrawide Range Viscometer Based on Indentation, Parallel
Plate Creep-rotational Methods, and Its Characteristics by SHIRAISHI, Yutaka et a, in Journd

of the Japan Institute of Metals and Materials, Vol. 60, No. 02 (1996), pp. 184 to 191

SUMMARY

[Problems to be Solved]
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[0006] Meanwhile, flip chip bonding is used, in which a semiconductor chip having a meta
bump formed on an electrodeisinverted, and the metal bump ismelted such that an alloy isformed
between the electrode and an el ectrode of a substrate, and thereby the semiconductor chip isjoined
to the substrate.  In the bonding, a thermosetting non-conductive film (hereinafter, referred to as
an NCF) is used to fill a gap between the semiconductor chip and the substrate. The NCF is
attached on the metal bump of the semiconductor chip. When the semiconductor chip is heated,
the NCF is softened before the metal bump is melted, enters the gap between the semiconductor
chip and the substrate and starts to be cured with heat when the temperature further increases.
Besides, after the NCF starts to be cured with heat, the meta bump is melted to form an alloy
between the semiconductor chip and the electrode of the substrate, and thereby the semiconductor
chip isjoined to the substrate.

[0007] However, curing during heating may be delayed depending on the type of the NCF,
and the metal bump may start to be melted in a state that the NCF is softened.  In this case, flow
of the softened NCF causes the melted metal bump to flow, the shape of the alloy with which the
semiconductor chip isjoined to the substrate is distorted, and the semiconductor chip may not be
appropriately joined to the substrate.

[0008] Hence, in order to perform appropriate bonding, it isimportant to know characteristics
of changesin viscosity of the NCF with respect to temperatures. However, the characteristics of
changes in viscosity of the NCF with respect to temperature vary significantly due to various
factors such as aheating rate or a heating start temperature of the NCF.  Hence, bonding tests are
conducted by changing various parameters such as the heating rate or the heating start temperature
of the NCF, and thus it is necessary to determine conditions for heating a semiconductor chip
during bonding. Here, aproblem arisesin that it takes time to set conditions for bonding.
[0009] In this respect, an objective of the present invention is that conditions for heating a
semiconductor chip during bonding can be set in a short time.

[Meansto Solve Problems]
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[0010] The heating condition setting method of the present invention is a method for setting
conditions for heating a semiconductor chip during bonding of the semiconductor chip using a
non-conductive film, the method including: setting a heating start temperature and a rate of
temperature increase on the basis of one or both of a viscosity characteristic map that indicates
changes in viscosity with respect to temperature of the non-conductive film at various rates of
temperature increase and a heating start temperature characteristic map that indicates changes in
viscosity with respect to temperature of the non-conductive film when the heating start
temperature is changed at the same rate of temperature increase, wherein the viscosity
characteristic map is obtained by measuring a lowered amount of a bonding tool while the
temperature of the non-conductive film is increased at the various rates of temperature increase,
in a state that the non-conductive film is sandwiched between a bonding stage and the bonding
tool and is pressed with a constant load, calculating the viscosity of the non-conductive film on
the basis of the lowered amount of the bonding tool, and outputting the calculated viscosity as
characteristics of changes in viscosity with respect to temperature of the non-conductive film at
various rates of temperature increase.

[0011] The heating condition setting method of the present invention is a method for setting
conditions for heating a semiconductor chip during bonding of the semiconductor chip using a
non-conductive film, the method including: setting a heating start temperature and a rate of
temperature increase on the basis of one or both of a viscosity characteristic map that indicates
changes in viscosity with respect to temperature of the non-conductive film at various rates of
temperature increase and a heating start temperature characteristic map that indicates changes in
viscosity with respect to temperature of the non-conductive film when the heating start
temperature is changed at the same rate of temperature increase, wherein the heating start
temperature characteristic map is obtained by measuring alowered amount of abonding tool while
the temperature of the non-conductive film isincreased from various heating start temperatures at

the same rate of temperature increase, in a state that the non-conductive film is sandwiched
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between a bonding stage and the bonding tool and is pressed with a constant load, calculating the
viscosity of the non-conductive film on the basis of the lowered amount of the bonding tool, and
outputting the calculated viscosity as characteristics of changes in viscosity with respect to
temperature of the non-conductive film when the heating start temperature is changed at the same
rate of temperature increase.

[0012] In the heating condition setting method of the present invention, in the bonding, ametal
bump formed on the semiconductor chip may be melted and an alloy may be formed between the
semiconductor chip and an electrode of a substrate or another semiconductor chip to thereby join
the semiconductor chip to the substrate or another semiconductor chip, and the non-conductive
film is cured with heat so as to fill a gap between the semiconductor chip and the substrate or
another semiconductor chip. The setting of the heating start temperature and the rate of
temperature increase may be selecting a combination of a heating start temperature and a rate of
temperatureincrease at which viscosity of the non-conductivefilmisequal to or higher than curing

viscosity at atemperature lower than a melting start temperature of the metal bump.

[0013] In the heating condition setting method of the present invention, a temperature
command to a heater that heats the semiconductor chip may be set on the basis of the set heating
start temperature and rate of temperature increase.

[0014] Consequently, in the heating condition setting method of the present invention, the
conditions for heating a semiconductor chip during bonding can be set in a short time.

[0015] The viscosity measuring method of the present invention is a method for measuring
viscosity of a non-conductive film by using a bonding device, the method including: measuring a
lowered amount of a bonding tool while atemperature of the non-conductive film isincreased at
apredetermined rate of temperature increase, in astate that the non-conductive film is sandwiched
between a bonding stage and the bonding tool and is pressed with a constant |oad; and cal culating

the viscosity of the non-conductive film on the basis of the lowered amount of the bonding tool.
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[0016] The bonding device of the present invention includes: abonding stage on which anon-
conductive film is mounted; a bonding tool that sandwiches the non-conductive film in
cooperation with the bonding stage; a bonding head that drives the bonding tool in an up-down
direction; a heater that is arranged in the bonding head; and a control unit that adjusts a height of
the bonding head and an output of the heater. The control unit measures a lowered amount of
the bonding tool while a temperature of the non-conductive film is increased by the heater at a
predetermined rate of temperature increase, in a state that the bonding head islowered to pressthe
non-conductive film with a constant |oad, and cal culates the viscosity of the non-conductive film
on the basis of the lowered amount of the bonding tool.

[0017] Consequently, the viscosity of the non-conductive film can be simply measured using
the bonding device.

[Effect]

[0018] According to the present invention, conditions for heating a semiconductor chip during

bonding can be set in a short time.

BRIEF DESCRIPTION OF THE DRAWINGS

[0019] FIG. 1 is a flowchart illustrating a method for setting conditions for heating a
semiconductor chip according to an embodiment of the present invention.

FIG. 2 is adiagram illustrating a state where the viscosity of a non-conductive film
(NCF) is measured using a bonding device.

FIG. 3illustrates an example of aviscosity characteristic map.

FIG. 4 illustrates an example of a heating start temperature characteristic map.

FIG. 5 illustrates graphs of a time change of a temperature of the NCF and a heater
temperature command value based on a selected heating start temperature and rate of temperature
increase.

FIG. 6 illustrates a graph of atime change of the temperature of a semiconductor chip
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and the NCF and atime change of viscosity of the NCF, when bonding is performed based on the

heater temperature command value set in FIG. 5.

DESCRIPTION OF THE EMBODIMENTS
[0020] Hereinafter, a method for setting heating conditions of an embodiment will be
described with reference to thedrawings.  Asillustrated in FIG. 1, the method for setting heating
conditions of the embodiment includes a viscosity-characteristic-map generating step represented
by step S101in FIG. 1, a heating-start-temperature-characteristic-map generating step represented
by step S102 in FIG. 1, a heating-start-temperature-and-rate-of-temperature-increase selecting
step represented by step S103 in FIG. 1, and a heater-temperature-command setting step
represented by step S104 in FIG. 1.
[0021] First, the viscosity-characteristic-map generating step is described with reference to
FIGS. 2and 3. Asillustrated in FIG. 2, the viscosity of a NCF 40 is measured using a bonding
device 100.
[0022] As illustrated in FIG. 2, the bonding device 100 includes a bonding stage 10 that
vacuum-suctions a semiconductor chip 32 on a surface thereof, a bonding tool 24 that vacuum-
suctions a semiconductor chip 31, a bonding head 20, and a control unit 90. The bonding head
20 includes abase 21, ahesat block 22 that is attached to the base 21, and adrive unit 25 that drives
the base 21 in an up-down direction. The bonding tool 24 is vacuum-suctioned and fixed to the
heat block 22. A heater 12 that heats the semiconductor chip 32 is arranged in the bonding stage
10, and a heater 23 that heats the semiconductor chip 31 is arranged in the heat block 22.
Controllers 14 and 26 that adjust electric power supply to the heaters 12 and 23 are connected to
the heaters 12 and 23, respectively. The control unit 90 is a computer including a CPU and a
memory inside.
[0023] The drive unit 25 of the bonding head 20 drives the bonding tool 24 in the up-down

direction on the basis of a command of the control unit 90 and outputs the height of the bonding
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tool 24 and a pressing load F of the bonding tool 24 to the control unit 90. A temperature sensor
91 that detects the temperature of the heat block 22 is attached to the heat block 22.  In addition,
a temperature sensor 92 that detects the temperature of the NCF 40 is attached to the bonding
device 100. The temperature sensor 92 may be a non-contact temperature detector.
Temperature data acquired by the temperature sensors 91 and 92 isinput to the control unit 90.
[0024] As illustrated in FIG. 2, the semiconductor chip 32 is vacuum-suctioned onto the
bonding stage 10, and the NCF 40 having athickness H is mounted on the semiconductor chip 32.
In addition, the semiconductor chip 31 is vacuum-suctioned on a surface of the bonding tool 24.
Besides, the control unit 90 lowers the bonding head 20 to bring the semiconductor chip 31 into
contact with the NCF 40, and the NCF 40 is sandwiched between the semiconductor chips 31 and
32. Consequently, the NCF 40 is sandwiched between the bonding stage 10 and the bonding tool
24 viathe semiconductor chips 31 and 32. Besides, the control unit 90 lowers the bonding head
20 dlightly such that the NCF is pressed with a constant pressing load F. At that time, the
temperature of the bonding stage 10 isatemperature TB, and the temperature of the semiconductor
chip 31 isatemperature TO.

[0025] The control unit 90 controls the controller 26 to increase flowing electric power to the
heater 23 while performing adjustment by the drive unit 25 such that the pressing load F is
constant, and the control unit 90 increases the temperature of the NCF 40 at a predetermined rate
of temperatureincrease. When the temperature of the NCF 40 increases, the NCF 40 is softened
such that the height H is reduced and the bonding tool 24 islowered. The control unit 90 detects
achange of the height H by alowered amount of the bonding head 20.

[0026] Here, when F (N) represents a pressing load that is applied to the NCF 40, H (m)
represents the thickness of the NCF 40, t (sec) represents the time, and Q (m®) represents the
volume of the NCF 40 of a sample, viscosity V (Pa:S) of the NCF 40 can be calculated from the
following expression (for example, see Non Patent Literature 1).

V =2xmxFxHY3xQx (-dH/dt) (2 x n x H* + Q) --- Expression (1)

-7-
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[0027] The control unit 90 increases the temperature of the NCF 40 from TO at a rate of
temperature increase of A (°C/s) and calculates the viscosity V of the NCF 40 from Expression
(1) each time the height of the bonding tool 24 isreduced. In this manner, a characteristic curve
asillustrated by asolid lineain FIG. 3isobtained. Asillustrated by the solid lineain FIG. 3,
the NCF 40 is softened when the temperature increases, and the viscosity V decreasesto be equal
to or lower than curing viscosity VS.  After that, when the temperature further increases, the NCF
40 startsto be cured with heat, and the viscosity V exceedsthe curing viscosity VS at atemperature
T1. Then, the viscosity of the NCF 40 rapidly increases due to heat curing.

[0028] When atest is conducted in the similar manner at a rate of temperature increase of B
(°Cls) higher than A (°Cl/s), as illustrated by a chain line b, the NCF 40 is softened due to an
increase in temperature, then, the viscosity V exceeds the curing viscosity VS at atemperature T2
(T2>T1) dueto the heat curing, and then the viscosity V rapidly increases. Similarly, when the
rate of temperature increase is C (°C/s) (C > B), the viscosity of the NCF 40 exceeds the curing
viscosity VS at atemperature T3 (T3 > T2) dueto the heat curing asillustrated by atwo-dot chain
linec. Inaddition, when therate of temperature increaseis D (°C/s) (D > C), the viscosity of the
NCF 40 exceeds the curing viscosity VS at atemperature T4 (T4 > T3) asillustrated by acircle-
plotted line d.

[0029] In this manner, when the NCF 40 is heated, the temperature at which the viscosity V
exceedsthe curing viscosity VS dueto the heat curing increases asthe rate of temperatureincrease
increases.

[0030] A viscosity characteristic map 50 is a map obtained by arranging, on one graph, lines
such as the solid line a, the chain line b, the two-dot chain line ¢, and the circle-plotted lined in
FIG. 3, the lines indicating characteristics of changes in the viscosity V with respect to the
temperature of the non-conductive film at various rates of temperature increase. A temperature
TW in FIG. 3 represents amelting start temperature of ametal bump such as a solder metal bump.

Thiswill be described later.
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[0031] Next, aheating start temperature characteristic map 60 will be described with reference
toFIG. 4. A method for measuring the viscosity of the NCF 40 is similar to a case of generating
the viscosity characteristic map described above, and thus the description thereof is omitted.
[0032] FIG. 4 illustrates an example of the heating start temperature characteristic map 60.
Similarly to the two-dot chain line ¢ in FIG. 3 described above, atwo-dot chain linecin FIG. 4
represents changes in the viscosity V of the NCF 40 with respect to the temperature of the NCF
40 when the heating start temperature is TO and the rate of temperature increaseis C (°C/s). A
triangle-plotted line cl in FIG. 4 represents changes in the viscosity V of the NCF 40 with respect
to the temperature of the NCF 40 when the heating start temperature is TO1 (TO1 > TO) and the
rate of temperature increase is C (°C/s) similar to the two-dot chainlinec. NCF 40 exceeds the
hardening viscosity VS at temperature T5 by thermal hardening. In addition, an x-plotted line
c2 in FIG. 4 represents changes in the viscosity V of the NCF 40 with respect to the temperature
of the NCF 40 when the heating start temperature is TO2 (T02 > T01) and the rate of temperature
increaseis C (°C/s) similarly to thetwo-dot chainlinec. NCF 40 exceeds the hardening viscosity
V'S at temperature T6 by thermal hardening.

[0033] Asillustrated in FIG. 4, as the heating start temperature increases, the temperature at
which the viscosity V exceeds the curing viscosity VS decreases. In this manner, the heating
start temperature characteristic map is a map obtained by arranging, on one graph, lines such as
the two-dot chain line c, the triangle-plotted line c1, and the x-plotted line c2 in FIG. 4, the lines
indicating characteristics of changesin viscosity with respect to temperature of the non-conductive
film when the heating start temperature is changed at the same rate of temperature increase.
[0034] Next, selection of the heating start temperature and the rate of temperature increase
illustrated by step S103 of FIG. 1 will be described.

[0035] A metal bump formed on the semiconductor chip 31 ismelted to form an alloy between
the semiconductor chip and an electrode of a substrate, and thereby the semiconductor chip 31 is
joined to the substrate. Here, when bonding of filling a gap between the semiconductor chip 31
and the substrate by curing the NCF 40 with heat is performed, the NCF 40 is softened before the

metal bump is melted, and the NCF enters the gap between the semiconductor chip 31 and the
-0-
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substrate. Thus, it is important to melt the metal bump and to form an alloy between the
semiconductor chip and an electrode of the substrate after the NCF 40 starts to be cured with heat.
Hence, the heating start temperature and the rate of temperature increase need to be a combination
of a heating start temperature and a rate of temperature increase at which the viscosity V of the
NCF 40 is equal to or higher than the curing viscosity VS at atemperature lower than the melting
start temperature TW of the metal bump.

[0036] First, a case of selecting acombination of the heating start temperature and the rate of
temperature increase using the viscosity characteristic map 50 illustrated in FIG. 3 is described.
A melting start temperature of the metal bump isrepresented by TW inFIG. 3. When the heating
start temperature is set to TO and the rate of temperature increase is set to A (°C/s) and B (°C/s),
the viscosity V of the NCF 40 is equal to or higher than the curing viscosity VS at temperatures
T1 and T2 which are lower than the melting start temperature TW of the metal bump asillustrated
by the solid line aand the chain line b, and thus a combination of the heating start temperature TO
and therates A and B of temperature increase is an employable combination.  On the other hand,
when the rate of temperature increase is set to C (°C/s) and D (°C/s), the viscosity V of the NCF
40 is not equal to or higher than the curing viscosity VS when the temperature is not higher than
the melting start temperature TW of the metal bump, asillustrated by the two-dot chain line c and
thecircle-plotted lined. Hence, amelting state of the metal bump and aflowing state of the NCF
occur simultaneously, the melted metal bump flows from the electrode due to the flowing of the
NCF 40, and it is not possible to achieve appropriate joining. Hence, a combination of the
heating start temperature TO and the rates C and D of temperature increase is an unemployable
combination.

[0037] Here, as the rate of temperature increase becomes higher, a tact time of the bonding
can be shortened, and thus a combination having a higher rate of temperature increase is selected
from employable combinations of the heating start temperatures and the rates of temperature
increase.

[0038] In other words, from the viscosity characteristic map in FIG. 3, combinations of the
-10-
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heating start temperatures and the rates of temperature increase at which the viscosity V is equal
to or higher than the curing viscosity VS at atemperature lower than the melting start temperature
TW of the metal bump are selected, and a combination having the highest rate of temperature
increase is selected as the heating condition from the combinations.

[0039] In addition, regarding the heating condition in a case of performing the bonding at a
higher rate of temperature increase of C (°C/s), acombination of the heating start temperature and
the rate of temperature increase at which the viscosity V is equal to or higher than the curing
viscosity VS at atemperature lower than the melting start temperature TW of the metal bump, that
is, acombination of the heating start temperature of TO2 and the rate of temperature increase of C
(°Cl9) is selected as the heating condition, with reference to the heating start temperature
characteristic map 60 illustrated in FIG. 4.

[0040] In the above description, the heating condition is selected on the basis of the lines
illustrated on the heating start temperature characteristic map 60 of FIG. 4; however, the heating
condition is not limited thereto. For example, the triangle-plotted line c1 and the x-plotted line
c2 may beinterpolated such that the heating start temperatureis set to atemperature slightly lower
than TO2.

[0041] As described above, in the method for setting heating conditions of the embodiment,
there is no need to perform test bonding in many heating conditions, and thusit is possible to set
the heating condition in a short time.

[0042] Next, asillustrated in step S104 of FIG. 1, astep of setting atemperature command to
the heater 23 on the basis of the selected heating start temperature and rate of temperature increase
will be described.

[0043] (@ of FIG. 5 illustrates a curve(f) indicating a temperature increase of the
semiconductor chip 31 or the NCF 40 with respect to time(t1) when the heating start temperature
is set to TO2 and the rate of temperature increase is set to C (°C/s). (b) of FIG. 5 illustrates a

curve(e) indicating a temperature increase of the semiconductor chip 31 or the NCF 40 with
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respect to time(t1) when the heating start temperatureisset to TO2. A time delay occurs between
the temperature command to the heater 23 and the temperature increase of the semiconductor chip
31 or the NCF 40. For the time delay, a numerical-value model is configured from tests and the
like conducted in advance, and parameter setting isperformed.  Then, the temperature command
to the heater 23 is generated as illustrated in (b) of FIG. 5 using the set parameter and the
numerical-value model, wherein changesin temperature asillustrated in (a) of FIG. 5 are achieved
under the temperature command.  Then, during bonding, the heater 23 is controlled according to
the temperature command illustrated in (b) of FIG. 5. Asaresult, asillustrated in FIG. 6, it is
possible to obtain an efficient bonding condition in which the metal bump is melted immediately
after the viscosity V of the NCF 40 reaches the curing viscosity VS.  In this manner, according
to the method for setting heating conditions, the bonding condition can be set in a short time(to).
[0044] In the above description, the case of selecting the combination of the heating start
temperature and the rate of temperature increase by using the viscosity characteristic map 50 and
the case of selecting the heating condition on the basis of the lines illustrated on the heating start
temperature characteristic map 60 are described. However, the present invention is not limited
to selecting the combination of the heating start temperature and the rate of temperature increase
by using one map as described above, and a combination of the heating start temperature and the
rate of temperature increase may be selected by using both maps.
[Reference Signs List]
[0045] 10 bonding stage

12 heater

14, 26 controller

20 bonding head
21 base

22 heat block
23 heater

24 bonding tool
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31, 32
50
60
90
91, 92

100

drive unit

semiconductor chip

viscosity characteristic map

heating start temperature characteristic map
control unit

temperature sensor

bonding device
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WHAT ISCLAIMED IS:

1. A heating condition setting method for setting conditions for heating a
semiconductor chip during bonding of the semiconductor chip using a non-conductive film, the
method comprising:

setting a heating start temperature and a rate of temperature increase on the basis of
one or both of a viscosity characteristic map that indicates changes in viscosity with respect to
temperature of the non-conductive film at various rates of temperature increase and a heating start
temperature characteristic map that indicates changes in viscosity with respect to temperature of
the non-conductive film when the heating start temperature is changed at the same rate of
temperature increase,

wherein the viscosity characteristic map is obtained by measuring a lowered amount
of abonding tool while the temperature of the non-conductive film isincreased at the various rates
of temperature increase, in a state that the non-conductive film is sandwiched between a bonding
stage and the bonding tool and is pressed with a constant load, calcul ating the viscosity of the non-
conductive film on the basis of the lowered amount of the bonding tool, and outputting the
calculated viscosity as characteristics of changes in viscosity with respect to temperature of the
non-conductive film at various rates of temperature increase.

2. A heating condition setting method for setting conditions for heating a
semiconductor chip during bonding of the semiconductor chip using a non-conductive film, the
method comprising:

setting a heating start temperature and a rate of temperature increase on the basis of
one or both of a viscosity characteristic map that indicates changes in viscosity with respect to
temperature of the non-conductive film at various rates of temperature increase and a heating start
temperature characteristic map that indicates changes in viscosity with respect to temperature of
the non-conductive film when the heating start temperature is changed at the same rate of

temperature increase,
-14-
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wherein the heating start temperature characteristic map is obtained by measuring a
lowered amount of a bonding tool while the temperature of the non-conductive film is increased
from various heating start temperatures at the same rate of temperature increase, in a state that the
non-conductive film is sandwiched between a bonding stage and the bonding tool and is pressed
with a constant load, calculating the viscosity of the non-conductive film on the basis of the
lowered amount of the bonding tool, and outputting the calculated viscosity as characteristics of
changesin viscosity with respect to temperature of the non-conductive film when the heating start
temperature is changed at the same rate of temperature increase.

3. The heating condition setting method according to claim 1 or 2,

wherein in the bonding, ametal bump formed on the semiconductor chip is melted and
an aloy is formed between the semiconductor chip and an electrode of a substrate or another
semiconductor chip to thereby join the semiconductor chip to the substrate or another
semiconductor chip, and the non-conductive film is cured with heat so asto fill agap between the
semiconductor chip and the substrate or another semiconductor chip, and

wherein the setting of the heating start temperature and the rate of temperatureincrease
is selecting acombination of aheating start temperature and arate of temperature increase at which
viscosity of the non-conductive film is equal to or higher than curing viscosity at a temperature
lower than a melting start temperature of the metal bump.

4. The heating condition setting method according to any one of claims 1 to 3,

wherein atemperature command to a heater that heats the semiconductor chip isset on
the basis of the set heating start temperature and rate of temperature increase.

5. A method for measuring viscosity of a non-conductive film by using a bonding
device, the method comprising:

measuring a lowered amount of a bonding tool while a temperature of the non-
conductive film is increased at a predetermined rate of temperature increase, in a state that the

non-conductive film is sandwiched between a bonding stage and the bonding tool and is pressed
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with a constant |oad; and
calculating the viscosity of the non-conductivefilm on the basis of the lowered amount
of the bonding tool.
6. A bonding device comprising:
5 a bonding stage on which a non-conductive film is mounted;
a bonding tool that sandwiches the non-conductive film in cooperation with the
bonding stage;
abonding head that drives the bonding tool in an up-down direction;
a heater that is arranged in the bonding head; and
10 acontrol unit that adjusts a height of the bonding head and an output of the heater,
wherein the control unit
measures a lowered amount of the bonding tool while a temperature of the non-
conductive film is increased by the heater at a predetermined rate of temperature increase, in a
state that the bonding head is lowered to press the non-conductive film with a constant load, and
15 calculates the viscosity of the non-conductive film on the basis of the lowered amount

of the bonding tool.
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