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DESCRIPTION
METHOD AND DEVICE FOR APPLYING SEALANT TO IC HAVING BUMPS

FIELD OF THE INVENTION

The present invention felates to a method and a device for
applying a sealant to an IC having bumps, which are utilized for
applicatioh of a sealant after an IC having bumps and a pattern

of a circuit substrate have been connected by a flip technique.

| BACKGROUND OF THE PRESENT INVENTION

Hereafter, a conventional method and a conventional device
for applying a sealant to an IC having bumps and a device for
applying a sealant to an IC having bumps will be described with
reference to Figs. 3 and 4. Here, Fig. 3 shows a perspective view
- of a device for applying a sealant to an IC having bumps, and Fig.
4 shows an operation view of a dispensing nozzle. Fig. 4(a) is
a flow chart showing an application operation of the dispensing
nozile, and Fig. 4(b) is a timing chart diagram showing the
application operation of the dispensing nozzle, where thevertical
movement of the dispensing nozzle and the “ON” and “OFF” of the
diép‘enser are placed on the vertical axis, and.the time axis is
placed on the lateral axis.

As a conventional method for applying a sealant to an IC chip
having bumps, in a step of sealing after an IC having bumps and
a pattern of a circuit substraté have been connected by the flip
techhique, a device 30 for applying a sealant to an IC having bumps
has a dispenser 31 for applying the sealant, and has a nozzle head
robot 33 that moves the dispensing nozzle 32 in a vertical direction,

an X~axis robot 34 for moving the head in a horizontal X-direction,
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‘and a Y-axis robot 35 that moves the substfate in a horizontal
Y-direction, as shown in Fig. 3.

On drawing a line on sides or along a periphery of the IC,
the dispensing nozzle 32 is first moved in a horizontal direction
by the X-axis robot 34 and the Y-axis robot 35 and is disposed
to face an application position A of the substrate 36 in a distance
such that the nozzle head of the dispensing nozzle does not hit
- the end face of the IC, as shown in Figé. 4(a) and 4(b). Next,
at that pdsj.tion, thedispensing nozzle 32 is lowered inadirection
of the arrow B at a constant lowering speed (V; = 200 mm/s) by the
nozzle head robot 33 to a height suéh that a gap distance H between
the nozzle and the substrate 36 or the IC in the vertical direction
is approximately 0.2 * 0.1 mm.

Then, after the lowering is completed, the dispehsing nozzle
32 starts an application movement in a direction of the arrow C
(V, = 20 mm/s) while maintaining a predetermined distance

(horizontal direction) with the side face of the IC, and at the

same time the dispensing is turned “ON” (with * variations in

timing), whereby a force P that extrudes the sealant 37 is allowed
to act on the dispensing nozzle 32, and the extruded sealant 37
is applied onto the substrate 36. After it is moved for a
predetermined distance in such a state of applying the sealant
37, i.e. after the horizontal application operation is completed,
the dispensing is turned ”"OFF”, and at the same time the dispensing
nozzle 32 is raised in an arrow D direction at a constant speed
by the nozzle head robot 33. |
In other words, in the prior art, they were a method for
applying a sealant to an IC bump and a device for applying a sealant
to an IC having bumps, which perform a one-stage raising operation

of raising at a constant speed for completion.
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However, by Such_ a one-stage raising operation utilized in
the prior art, after a sealant 37 having a viscosity of 30 poise
or more (middle fo high viscosity) is. applied, the dispensing
nozzle 32 rises at a constant speed (typically at a high speed
of about 200 mm/S) simultaneousiy with the turning “OFF” of
dispensing (with * variations ih timing), whéreby a cobwebbing
37a of the sealant 37 is generated, the sealant 37 falls onto a
‘place where the sealant 37 must not be present in the original
function (for example, the upper face of the IC is contaminated, |
or the face of the pattern on the substrate 36 that must not be
contaminated is cbntaminated) , and deteribration of the function
and appearance of the IC substrate is occurred. Also, if the -
raising speed is set at a low speed of about 5 to 10 mm/S, the
raising time requires as much as 3 seconds or more, and this has
a disadvantage of lack in productivity. _ |

The present inveﬁtion solves the above mentioned problems,
and its object is to provide a method for applying a sealant to
an IC having bumps and a device for applying a sealant to an IC
having bumps that can solve the inconvenience caused by cobwebbing
at the time of raising the nozzle head after application, and can

achieve an improvement in productivity.

DISCLOSURE OF THE INVENTION

In order to achieve the above mentioned object, the method
for applying a sealant to an IC having bumps according to the
present invention is constructed in such a manner that: a first
stage of raising a dispensing nozzle at a first speed, which is
a low speed, is carried out after dispensing is turned “OFF” and
application is finished; a second stage of raising the dispensing

nozzle at a second speed, which is a speed higher than the first
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speed, is performed after the first stage raising is performed
for a certain distance; and the raisihg speed is sequentially
increased in a stepwise manner for multiple times by such a method.

By this method, the raising speed of the dj_.spensing nozzle
increases in a stepwisemanner after the application of the sealant,
so.that' such an inconvenience as is caused by cobwebbin.g which
is seen in the prior art can be éqlved by the low speed raising
at the initial Stage, the périod of time required for the whole
raising step can be shortened by the high speed at the later stage,
'and the improvement of productivity can be achieved as well.

Also, theraising spéed of the dispensing nozzle at each stage
is not constant, and may'be variable according to material
properties (mainly viscosity) and application diameter of the
sealant, and an optimal raising speed can be selected in accordance
with the viscosity and the application amount of the sealant.

Also, filling with the sealant can be reliably performed and
the sealant applicatioh time can be efficiently shortened since
the method is charactei‘ized in that timing of starting the
application of the sealant is simultaneous with that of starting
movement of the dispensing nozzle, and timing of raising the
dispensing nozzle is simultaneous with that of firiishing the
application of the sealant.

Further, the present invention also disclo’ses a device for
applying a sealant to an IC, which enables implementation of the
above mentioned method for applying a sealant to an IC héving_ bumps.
That is to say, the device for applying a sealant has a'diépenser
for applying the sealant, a nozzle head robot that moves the
dispensing nozzle in a vertical direction, an X-axis robot that
moves a head axis of the dispensing nozzle in a horizontal X-

direction, and a Y-axis robot that moves the substrate in a
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horizonfal Y4dire¢tion, and is characterized in that the nozzle
head robot is constructed to perform the raising of the dispensing
nozzle through a plurality of stages with different speeds, after
the application of the sealant has been completed.

‘The device operates as follows. The dispensing nozzle is
~moved in the X-direction by the X-axis robot and the substrate
is moved in the Y-direction by the Y-axis robot in order to dispose
the nozzle head of the dispensing nozzle to face an application
position of the substrate with such a distance that the nozzle
_héad does not hit the end face of the IC. Next, the dispensing
nozzle is lowered at a constant speed' by -the nozzle head robot :
to a height such that a pi:edetemined 'gap distance between the
nozzle and the substrate or the IC in the vertical direction is
generated. Then, after the lowering is cofnpleted, the dispensing .
‘nozzle is moved for application while maintaining a predetexminéd
distance from the side face of the IC, and the dispensing is turned
“ON" to extrude the sealant from the dispensing nozzle and to allow
the extruded sealant to /be applied onto the substrate. After the
application of the sealant is completed, the dispensinQ is turned
“OFF”, and the dispens_ing nozzle is raised through a plurality
of stages with different speeds by the nozzle head robot. The
sealant is broken by the low speed raising in the former stage,
and the dispensing nozzle is raised at a high speed by the high

speed raising in the latter stage.

BRIEF. DESCRIPTION OF THE DRAWINGS

Fig. 1 is a perspective view that illustrates a device for
applying a sealant to an IC having bumps according to Embodiment
1 of the present invention;

Fig. 2 is an operation view of a dispensing nozzle according
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to Embodiment 1 of the present invention, wherein (a) is a flow
chart that illustrates an application operation of a dispensing
nozzle and (b) is a timing chart diagram that illustrates the
application operation of the dispensing nozzle;

Fig. 3 is é perspective view that illustrates a device for
applyi'ng'a sealant to an IC having buﬁtps accordingtoa cdnventional
example; and |

Fig. 4 is an operafion view of a dispensing nozzle according
to the conventional example, wherein (a) is a flow chart that
illustrates an application operation df a dispensing nozzle and
(b) is a timing chart diagram that illustrates the application

operation of the dispensing nozzle.

PREFERRED EMBODIMENTS

(Embodiment 1)

Hereafter, a method and a device for applying a sealant to
an IC having bumps, which constitute Embodiment 1 of the present
invention, will bedescribed with referenceto Figs. 1 and 2. Here,
Fig. 1 shows a perspective view of a device for applying a sealant
to an IC having bumps, and Fig. 2 shows an operation of a dispensing
nozzle. Fig. 2(a) is a flow chart showing an applicationoperation
of the dispensing nozzle, and Fig. 2(b) is a timihg .chart.diagram
showing the application operation of the dispensing nozzle, in
which coordinates a vertical movement stroke of the dispensing
nozzle and “ON” and “OFF” states of the dispenser are taken along
the ordinate, and a time axis is taken along the abscissa.

Referring to Fig. 1, the device 10 for applyihg a sealant
to an IC having bumps has a dispenser 11 for applying the sealant,
and has a nozzle head robot 13 that inoves a dispensing nozzle

(feeding nozzle) 12 in a vertical direction, an X-axis robot 14



.

that moves the head axis in é horizontal X-direction, and a Y-axis

‘robot 15 that moves a substrate 1 in a horizontal Y-direction.
Further, the above mentioned nozzle head robot 13 is configured
to raise the dispensing nozzle 12 through a plurality of stages
with different spéeds after the application of the sealant has
been completed.

Here, in Fig. 1, the numeral 1 represents a substrate on which
an IC having bumps is flipped, 16 represents a frame of the device
10 for applying a sealant to an IC having bumps, 17 represents
a loader magazine 1lifting part, 18 represents a unit for drawing
in the 'substrate,' 19 represents a loader rail, 20 represents an
_ application stage, 21 represents a cameré for recognition of ICs
.and substrate marks, 22 represents a TV monitor, 23 represents
an application nozzle cleaning unit, and 24 represents a unit for
pushing out the substrate.

In the above mentioned Embodiment 1, on drawing a line on
sides or along a periphery of the IC, the dispensing nozzle 12
is first moved relatively in a horiz'ontal direction by the X-
axis robot 14 and the Y-axis robot 15 and is disposed to face an
application position A of the substrate 1 with a distance such
that the nozzle head of the dispensing nozzle does not hit the
end face of the IC, as shown in Figs. 2(&) and 2(b). . Next; at that
position, the dispensing nozzle 12 is lowered in a direction of
the arrow B at a constant lowering speed (V, = 200 mm/s) by the
nozzle head robot 13 to a height such that a gap distance H between
the nozzle and _the substrate 1 or the IC in the vertical direction'
is about 0.2 * 0.1 mm.

Then, after the lowering is compieted, the dispensing nozzle
. 12 starts an application movement in a direction of the arrow C

(Vp = 20 mm/s) while maintaining a predetermined horizontal
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d:_'Lstance from the side face of the IC, and at the same time fhe
dispensing is turned “ON” (with * variations in timing), whereby
-a force P that eMdes the sealant 2 is allowed to act on the
dispensing nozzle 12, and the extruded sealant 2 is applied onto
the substrate 1. After it is moved for a predetermined distance
in such a state of applying the sealant 2, that is, after the
hoi‘izontal application operation is completed, the dispensing is
turned ."OFF", and at the same time, the dispensing nozzle 12 is
raised by the nozzle head robot 13.

At that time, the raising is performed through a plurality
of stages with different speeds. In other words, simultaneously .
with the turning “OFF” of the dispensing after completion of the
horizontal application operation, the dispensing nozzle 12 is
subjected to a first stage raising E (with * variations in timing)
at a constant low speed (V, = about 5mm/s). After this first stage
raising E has been performed for a ‘certain distance (the gap
distance H beihg about 3 mm) (after completion of the first stage
raising), the dispensing nozzle 12 is subjected to a second stage
raising F at a constant high speed (V, =200 mm/s). This can apply
the sealant 3 onto the substrate 1 without generating a cobwebbing.

 Thus, at the time of raising the dispensing nozzle 12 after

the sealant 2 has been applied, the dispensing nozzie 12 is first
subjected to the first stage raising at a low speed, whereby the
sealant 2 can be broken without generating any cobwebbing so as
to solve the inconvenience caused by cobwebbing. Thereafter, the
dispensing nozzle 12 is subjected to the second stage raising at
a high speed, whereby the raising can be carried out in a short
period of time to realize an improvement in productivity. |

Here, in the above described Embodiment 1, the speeds of

raising the dispensing nozzle 12, both in the low speed and in
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the high speed, have been Ishown respectively as constant speeds
(V, = about 5 mm/s, V; = 200 mm/s); however, they are not limited
to these constant speeds, but are variable in accordance with
nlaterial propei:t’ies and application diameter of the sealant.

In the foregoing, such an expression is used as is saying
turning the dispensing “ON”. This expression refers to the start
of application of the sealant. Also, such an expression is used
as is saying turning the dispensing “OFF”, which refers to the.
end of application _of the sealant.

As described above, according to the present invention,
advantagéous effécts ére obtained so that inconvenience caused
by cobwebbing can be solved and an improvement in productivity
can be realized by having a raising operation of a plurality of
stages with different speeds at the time of raising the dispensing

nozzle after the sealant has been applied.
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CLATIMS

1. A method for applyin'g a sealant to an IC having bumps,
characterized by:

lowering a dispensing nozzlé (12) of a dispenser (11) until
a gap distance between the nozzle and a substrate (1) or an IC
becomes identical with a predetermined height H;

subsequently moving the dispensing nozzle (12) for a
predetermined distance, while maintaining a constant horizontal
distance from a side face of the IC and drawing a line on sides
or along a periphery of the IC by exti‘uding and applying the sealént
(2) from the dispensing nozzle (12);

| performing a first stage of raising the dispensing nozzle

(12) at a first speed after the application of the sealant has
been finished; _

performing a second stage of raising the dispensing nozzle
(12) at a second speed larger than the first speed, after the first

stage raising has been performed for a certain distance; and

sequentially increasing each raiising speed in a stepwise

manner for a plurality of times in like fashion.

2. The method for applying a sealant to an IC having bumps
according to claim 1, characterized by performing the first stage
of raising the dispensing nozzle (12) at a low speed and after
this first stage raising has been performed for a certain distance,
performing the second stage of raising the dispensing nozzle (12)
~at a high speed. '
3. The method for applying a sealant to an IC having bumps
according to claim 1, charactérized in that each speed for raising
the dispensing nozzle (12) is variable in accordance with material

properties and application diameter of the sealant (2). -

L ]
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4. The method for applying a sealant to an IC having bumps
according to claim 1, characterized in that timing of starting
applying the sealant is simultaneous with that of starting the
movement of the dispensing nozzle (12) while maintaining the
constant horizontal distance with the side face of the IC.
5. The method for applying a sealant to an IC having bumps
according to claim 1, characterized in that timing of raising the
dispensing nozzle (12) is simultaneous with that of finishing the
application of the sealant.
6. A device (10) for applying a sealant to an IC having bumps,
in which a sealant (2) is applied after an IC having bumps and
a pattern of a circuit substrate (1) have been connected,
comprising:

a dispenser (11) for applying the sealant (2);

a nozzle head robot (13) for moving the dispensing nozzle
(12) in a vertical dirécfion;

an X-axis robot (14) for moving a head axis of the dispensing
nozzle in a horizontal X-direction; and

a Y-axis robot (15) for moving the substrate in a horizontal
Y-direction, | '

characterized in that

said nozzle head robot (13) is configured tp perform raising
of the dispensing nozzle (12) through a plurality of stages with
different speeds, after the application of the sealant (2) has
been completed. '

—_—
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ABSTRACT

A method and a device for applying a sealaht to an IC having
bumps, which can solve a cobwebbing problem when a dispense nozzle
is raised after the sealant has been appliéd and implement a
productivity improvement; specifically, a method and a device for
applying a sealant to an IC having bumps, wherein a dispense nozéle
(12) is raised in a first stage (E) at a low speed simultaneously
with the stop of dispensing until the first stage (E) covers a
specified height and then it is raised in a second stage (F) at
a high seed. The above design, in which the dispense nozzle (12)
is raised in the first stage (E) at a 1low speed after the application
of the sealant (2) and the nozzle (12) is then raised at a high
speed and in a short time in the second stage (F), can positively
break off the sealant (2) without inducing cobwebbing and enhance

productivity.



1/4

FI1G.1




(a__) : .
2 2 12
: 2
%7
A ,
!! B
l\\\i Pi‘\q\i
1=\ | T _
HORIZONTAL  LOWERING  APPLICATION  FIRST SECOND
MOVEMENT TO SPEED SPEED
APPL | CAT ION RAISE RAISE
POSITION
b
(b) A
VERTIGAL ° |
_ MOVEMENT
STROKE
. (mm) N P
S > TIME
\
SUBSTRATE——/;;’ H
FACE oN 4
DISPENSING
DISPENSER . > TIME
OFF |




3/4
FIG.3




4/4
FIG. 4

(a)

37

37

32
37a

N

it
Yk

RAISE

APPLIGATION

PO

NN

LOWERING

HOR1ZONTAL
MOVEMENT TO

APPLICATION
POSITION - .

FACE

iy w
= =
- -
A A
Q
<
=
0
=
i
1. o
1 7]
| T
L7
\.
m 1
< . —
R ”
0 e = L
- © \ & _, ©
1k ) B
S MW~ o =
L SE2u- 3 o
D7



