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Screen Printing Method

Fleld of the Invention

The present invention relates to a screen printing method
for printing cream solder, conductive paste or like paste on

a substrate.

Background of the Invention
Conventionally, screen printing has been adopted for
printing cream solder, conductive paste or like paste on

substrates in a process of mounting electronic components on

_a substrate. This method comprises a process of setting a mask

plate with pattern holes provided therein according to the
pr_inting portions and a process of printing paste on a substrate
by squeezing through the pattern holes of the mask plate.

| As a squeezing method for such screen printiné, a method
using a closed type squeegee head is known. In this method,
a squeegee head provided with a paste storage container having
an opening at the bottom thereof is used. With the opening
abutf:ed on the mask plate, the paste in Llie paste storage
container is pressurized so that the paste is pushed and filled

into the pattern holes of the mask plate through the opening.

‘And, the sgueegee head is slid on the mask plate, then the paste

is filled into each pattern hole in order.

In such a conventional screen printing method using a closed
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type squeegee head, there are problems as described in the
following. In the screen printing operation, the squeegee head
is in a state such that the bottom opening thereof is always
contacted on the surface of the mask plate. ngéver, it is
necessary to separate the squeegee head from the screen mask,
for example, when making the arrangements for the purpose of
type change and carrying out the maintenance of the apparatus.

In this case, the paste is always in contact with the mask
plate via the bottom opening at the closed type squeegee head.
Accordingly, when the squeegee head moves upward, some of the
paste in the squeegee head is liable to remain sticking to the
surface of the mask plate. And, in case there remains some paste
on the mask plate, it is necessary to wipe off the paste sticking
to themask plate. Therefore, in the conventional method, there
is a problem of such residual paste that is discarded wastefully.
Moreover, it is ﬁecessary to wipe off each time the paste
sticking to the mask plate, and consequently, there has been
a problem of a loss of time required for the arrangements and
maintenance.

On the other hand, cream solder or the like paste used for .
screen printing contains resin component. The resin component
easily shows a hardening reaction. In order to prevent such
hardening reaction of the paste, the paste is kept at a constant
temperature in a refrigerator or the like until the paste is

used. And, when the paste is used, it is timely taken out of
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the refrigerator, taking into account the predetermined time
of leaving the paste in the atmosphere, and then the paste is
placed into the squeegee head. .

The viscosity of such paste wiil vary depending upon the
ambient atmospheric conditions, and further, the viscosity is
liable to change with the lapse of time. For example, (a) at
the time when the paste is taker; out of the refrigerator and
placed in the printing apparatus, and (b) after starting to use
the paste, when the paste has been left in the apparatus for
a long time while the printing operation is discontinued, then
suitable viscosity for printing cannot be obtained. Thus, when
the viscosity of the past used for screen printing is not
appropriate, it is impossible to obtain reliable printing
qualities.

The present invention is intended to provide a screen

printing method that may assure reliable printing qualities.

Summary of the Invention

The screen printing method of the present invention
comprises :

(A) a step of sliding a squeegee head with paste stored in

the squeegee head on amask plate while the paste is pressurized,

- and printing the paste on a substrate through a pattern hole

of the mask plate;

{BJ dt 1ledst one step of (b) separating the squeegee



head with the paste stored in the squeegee head from the mask

plate; and

(e) pre-squeezing the squeegee head on the mask plate

before the step (A). |

The step of separating the squeegee ilead from the mask plate
comprises:

(1) a step of discontinuing the pressure application to the
paste stored in the squeegee head;

(2) a step of horizontally moving the squeegee head by a
predetermined distance while the bottom ehd portion of the
squeegee head is abutted on the mask plate in a state of the
pressure application being discontinued; and

(3) a step of moving the squeegee head upward off from the
mask plate.

The step of pre-squeezing comprises:

(1) a step of pressurizing the paste stored in the squeegee
head in a state of the squeegee head being abutted on the mask
plate; and . _

(2) a step of horizontally moving the squeegee head while
the bottom end portion of the squeegee head is abutted on the
mask plate in a state of the paste being pressurized.

With the configuration, it is possible to assure reliable
printing qualities.

Further, by the screen printing method comprising the (b)

step, it is able to reduce the gquantity of paste  discarded



wastefully without being used for printing, in addition to the
advantage described above. Also, it is possible to avoid
carrying out extra work for arrangements and maintenance.
At the other time, the screen printing method comprising
the {e) step, it is able to lower the viscosity of paste making

it appropriate for screen printing, thereby further improving

the printing qualities.

Brief Description of the Drawings

Fig. 1 is a front view of a screen printing apparatus in
an embodiment of the present invention.

Fig. 2 is a side view of a screen printing apparatus in an
embodiment of the present invention.

Fig. 3 is a fragmentary sectional view of a squeegee head
of a screen printing apparatus in an embodiment of the present
invention.

Fig. 4 is the explanatory diagrams of processes based on
a screen printing method in an embodiment of the present
invention.

Fig. 5 is the explanatory diagrams of processes based on

a screen printing method in another embodiment of the present

invention.
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31b Opening

32 Pressure plate
34 Throttle plate
34a Opening

35 Printing space
36A Scraping member

36B Scraping member

Detailed Description of the Invention

A screen printing method in one embodiment of the present
invention is a method for printing paste on a substrate through
pattern holes of a mask plate by pressurizing the paste while
sliding a squeegee head with the paste stored therein on the
mask plate. The printing method comprises a step of separating
the squeegee head from the mask plate.

The step of separating the squeegee head from the mask plate
includes:

(a) a step of discontinuing the pressure application to the
paste stored in the squeegee head when separating the squeegee
head from the mask plate;

(b) a step of horizontally moving the squeegee head by a
predetermined distance while the bottom end thereof is abutted
on the mask plate in a state of the pressure application being

discontinued; and

. {c) a step of moving. the squeegee head upward off from the .



mask plate. In this way, the squeegee head is separated from
the mask plate.

With this configuration, it is possible to realize a screen
printing method that may assure excellent printing qualities.
Further, the sgqueegee head can be separated £rom the mask plate
while the paste is less in adhesion on the mask plate surface.
As a result, it is possible to prevent the paste from sticking
to the mask plate surface and remaining thereon.

| Preferably, in a step of horizontally moving the squeegee
head by a predetermined distance while the bottom end portion
of the squeegee head is abutted on the mask plate in a state
of the pressure application being discontinued, the paste
sticking to the mask plate comes off the mask plate, and thus,
the paste becomes released from the mask plate.

Preferably, the printing method further comprises

(c) a step of changing the type of the substrate in a state
of the squeegee head being separated from the mask plate.

Preferably, the printing method further comprises

{c) a step of feeding the paste into the squeegee head in
a state of the squeegee heéd being separated £rom the mask plate.

Preferably, the step of horizontally moving the squeegee
head includes a step of horizontally moving the squeegee head
in a state of a clamper of a substrate holder being abutted on
the bottom surface of the mask plate.

Preferably, after horizontal movement of the squeegee head,



the squeegee head starts moving upward off from the mask plate.

Preferably, while the squeegee head is moving horizontally,
the squeegee head starts moving upward off from the mé.sk piate.

Preferably, a part of the mask plate is held on the clamper
which serves to hold the mask plate, the sﬁbstrate i1s placed
under the other part of the mask plate, and within the range
of the position where the mask plate is held on the clamper,
the squeegee head horizontally moves while abutting on the mask
plate.

Preferably, the paste is air-tightly stored in the squeegee
head, and when the squeegee head is in contact with the surface
of the mask plate, the paste is air-tightly existing in a

printing space surrounded by the squeegee head and the mask

plate.

A screen printirig method in another embodiment of the
present invention is a method for printing paste on a substrate
through pattern holes of a mask plate by pressurizing the paste
while sliding a squeegee head with paste stored therein on the
mask plate, the screen printing method comprises

(a) a step of pressurizing the paste stored in the squeegee
head which is abutted on the mask plate before starting the
. screen .printing operation; and
(b) a step of reciprocally moving the squeegee head in the

horizontal direction while the bottom end. portioh.-of the
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squeegee head is abutted on the mask plate in a state of the
paste being pressurized. In thisway, the step of pre-squeezing
is performed.

With this configuration, it is possible to obtain a screen
printing method that may assure excellent printing qualities.
The paste is stabilized at the predetermined vj;scosity that is
suitable for printing. Asaresult, theprintingqualitieswill
be further improved. _

Preferably, a step of horizontally moving the squeegee head
includes a step of reciprocally moving the squeegee head in the
horizontal direction.

Preferably, tﬂe paste pushed out into thg printing space
of the squeegee head is given a rolling motion during the step
of pre-squeezing operation, and the paste is lowered in
viscosity due to the rolling motion.

Preferably, the paste stored in the squeegee head is given
arollingmotion during the step of the pre-squeezing operation,
and the paste is lowered in viscosity due to the rolling motion.

Preferably, the printing method further comprises

(f) a step of feeding the paste into the sgqueegee head,
wherein the step of the pre-squeezing operation is performed
between the step of feeding the paste into the squeegee head
and the step of printing the paste on the substrate.

Preferably, the printing method further comprises

{(g) a step of discontinuing printing operation, wherein the ..
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step of the pre-squeezing operation is performed between the
step of discontinuing the printing operation and the step of
printing the paste on the substrate.

Preferably, the step of horizontally moving ‘the Squeegee
head while the bottom end portion thereof is ébutted on the mask
plate in a state of the squeegee head being in contact with the
mask plate includes a step of abutting a clamper against the
bottom surface of the mask plate while the substrate holder is
moved upward.

Preferably, a part of the mask plate is held on the clamper
which serves to hold the mask plate; the substrate is placed
under the other part of the mask plate; and within the range
of the position where the mask plate is held on the clamper,
the squeegee head horizontally moves while abutting on the mask
plate.

Preferably, the step of horizontally moving the squeegee
head in the step of the pre-squeezing operation includes a step
of reciprocal movement at a constant speed.

Preferably, the step of horizontally moving the squeegee
head in the step of the pre-squeezing operation includes at
least one of

(i) a movement of increasing the speed gradually from a low
speed to a high speed; and

(ii) a movement of repeating a pattern of speed change from

low to high speed by a plurality of times.
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Preferably., the paste is air-tightly stored in the squeegee
heat, and when the squeegee head is in contact with the surface
of the mask plate, the paste is given a rolling motion in a
printing space surrounded by the squeegee head and the mask
plate.

Cream solder, conductivg paste and the like paste may be

used as the paste material.

A screen printing method in an exemplary embodiment of the
present invention will be described in the following with

reference to the drawings.

Exemplary embodiment 1:

Fig. 1 is a front view of a screen printing apparatus in
an exemplary embodiment of the present invention. Fig. 2 is
a side view of a screen printing apparatus in an exemplary
embodiment of the present invention. Fig. 3 is a fragmentary
sectional view of a squeegee head of a screen printing apparatus
in an exemplary embodiment of the present invention. Fig. 4

is an explanatory diagrams of processes based on a screen
printing method in an exemplary embodiment of the present
invention.

First, the structure of the screen printing apparatus will

be described with reference to Fig. 1 and Fig. 2.

In Fig. 1 and Fig. 2, a.substrate positioning section 1 .
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includ:gas a substrate holder 2 disposed on a movable table (not
shown). The substrate holder 2 includes a clamper 4. A
substrate 3 subjected to screen printing is held by the clamper
4. By driving the movable table, the substrate 3 held by the

substrate holder 2 may be positioned in horizontal and vertical
. directions.

A screen mask 10_is disposed above the positioning section
1. The screen mask 10 includes a holder 11 and a mask plate
12 held by the holder 11. Pattern holes 12a are made in the
mask plate 12, corresponding to the printing portions of the
substrate 3 subjected to mask printing.

A squeegee head 13 is disposed on the screen mask 10 by means -
of a head hoisting unit 20 in a manner sﬁch that the squeegee
head 13 is free to move up and down. The head hoisting unit
20 includes a cylinder 22 vertically disposed on a plate member
21. The squeegee head 13 is connected to the bottom end portion
of a rod 22a of the cylinder 22 via a connection member 15. By
driving the cylinder 22, the squeegee head 13 may be moved up
and down against the mask plate 12. The squeegee head 13 is
moved up and down against the screen mask 10. Tkat is, the head
hoisting unit 20 has a function as a means to move the squeegee
head 13 up and down.

A slider 23 is fixed to each bottom end portion of the plate
member 21 of the head hoisting unit 20. A guide rail 24 is

- disposed on the upper surface of a frame 25. The slider 23 is
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slidably fitted in the guide rail 24. A nut 26 is attached to
the bottom of the plate member 21. A feed screw 27 screwed in
the nut 26 is driven and turned by a motor 28.

When the motor 28 is driven, the plate member 21 moves
horizontally, and the squeegee head 13 connected to the head
hoisting unit 20 alsoc moves horizontally. With the squeegee
head 13 shifted down, when the motor 28 is operated, the squeegee
head 13 moves horizontally on the mask plate 12. That is, the
motor 28, the feed screw 27 and the nut 26 serve to horizontally
move the squeegee head 13 on the mask plate 12. The motor 28,
feed screw 27 and nut 26 serve a function as a moving means. -

Cream solder 5 is used as the paste. A printing section
14 is provided at the bottom of the squeegee head 13. The
printing section 14 abuts on the surface of the mask plate 12,
and the cream solder 5 is filled into pattern hole 12a.

The printing section 14 will be described with reference
to Fig. 3.

In Fig. 3, main body 30, having a block member, is long and
narrow in shape along the widthwise direction of the mask plate
12. As shown in Fig. 2, the length of the main body 30 is set
so as to cover the width of substrate 3. Recess 30a is formed
in the main body 30. A cartridge 31 is removably mounted in
the recess 30a.: The cream solder 5 is stored in the cartridge

31.

The cartridge 31 has a function as a storage section (paste
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storage section) to store cream solder. A predetermined
quantity of cream solder is previously stored in the cartridge
31. The cartridge 31 containing cream solder is mounted in the
main body 30 when printing is started. A pressure plate 32 for
pressurizing the cream solder 5 in the cartridge is fitted in
the upper opening of the cartridge 31. The pressure plate 32
is connected to rod l6a of cylinder 16 arranged above the
pressure plate 32. When the cylinder 16 is driven, the pressure
plate 32 moves up and down in the cartridge 31.

Also, the bottom surface of the cartridge 31 serves a
function as a push-out plate 31a for cream solder. The push-out
plate 3la has multiple openings 31b. When the pressure plate
32 is pressed down by the cylinder 16, the cream solder 5 in
the cartridge 31 is pressurized and pushed out through the
openings 31b of the push-out plate 3la. The cylinder 16 and
the pressure plate 32 serve a function as a pressure means for
pressurizing the cream solder 5.

A throttle plate 34 is disposed at the bottom of main body
30. The throttle plate 34 also has multiple openings 34a the
same as tljxe push-out plate 31la of the cartridge 31. When cream
solder 5 is pushed out by the cylinder 16, the cream solder 5
moves downward passing through the openings 31b of push-out
plate 3la and the openings 34a of throttle plate 34. Then, the
pushed out cream solder 5 reaches a printing space 35 formed

beneath the main body 30.. The printing space 35 is surrounded .
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by two scraping members 36A, 36B disposed inwardly slantwise
under the main body 30 and the bottom surface of the main body
30 |

The scraping members 36A, 36B respectively form a front wall
and a rear wall in the squeezing direction of the printing space
35. With the squeegee head 13 shifted down, the bottom ends
of the scraping members 36A, 36B are abutted on the surface of
the mask plate 12. In the printing operation, the printing
space 35 accommodates the pressurized cream solder 5, and the
cream solder 5 comes in contact with the surface of the mask
plate 12 through the opening between the scraping member-36A
and scraping member 36B.

When the pressure plate 32 is pressed down, the cream solder
5 in the cartridge 31 is pressurized. Consequently, the cream
solder 5 moves into the printing space 35, passing through the
push-out plate 3la and the throttle plate 34. There are
area-reduced portions in the passage of cream solder 5. The
area-reduced portions include many small openings 31b and 34a
by which the séctional area of the solder passage is reduced.
When the pressurized cream solder S passes through the
area-reduced portions, the cream solder 5 decreases in
viscosity and is improved in property to become suitable for
screen printing. In this way, the cream solder 5 improved in
viscosity is filled into the printing space 35.

- In screen printing, with the printing space 35 £illed with
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cream solder 5, the squeegee head 13 moves sliding on the mask
plate 12. Thus, the cream solder 5 in the printing space 35
goes through the opening formed between the scraping members:
36A, 36B and is filled into the pattern holes 12a of the mask
plate 12.

And, as the squeegee head 13 moves, the cream solder 5 is
filled into the pattern holes 12a in order. When all pattern
holes 12a have been filled with cream solder 5, substrate holder
2 is moved down, separating the substrate from the mask plate
12. That is, the cream solder 5 in the pattern holes 12a moves
downward along with the substrate 3, coming off of the pattern-
holes l2a, and thereby, the cream solder 5 is printed on the
substrate 3. Thus, the screen printing operation is completed.

Next, a squeegee head separating operation in cream solder
printing will be described with reference to Fig. 4. The
squeegee head separating operation is performed when making
arrangements for type change of substrate 3, feeding cream
solder 5 into squeegee head 13, or performing mainténance of -
the apparatus. 1In this operation, the squeegee head 13 is moved
upward off from mask plate 12.

In Fig. 4 (a), while cream solder 5 in cartridge 31 is
pressurized by pressure plate 32, squeegee head 13 is
horizontally moved on mask plate 12, thereby finishing one cycle
of printing operation. Fig. 4 (a) shows a state with one cycle

of printing operation competed. In this state of operation,
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substrate holder 2 is shifted down, and clamper 4 is in a position
apart from the bottom of mask plate 12.

Next, as shown in Fig. 4 (b), pressure plate 32 moves up-
to discontinue pressurizing cream solder 5. Then, the pressure
of cream solder 5 in printing space 35 is released from the
surface of mask plate 12.

After that, as shown in Fig. 4 (c), substrate holder 2 moves
up and one clampers 4 is abutted on the bottom surface of mask
plate 12 just under squeegee head 13.

In this state of operation, motor 28 is operated, and as
shown in Fig 4 (d), the squeegee head 13 horizontally moves on
the mask plate 12 being supported on the upper surface of clamper
4. It is possible to horizontally move the squeegee head 13
in an optional position on the mask plate 12. Preferably, the
squeegee head 13 is horizontally moved on the mask plate 12 being
stably supported, for example, on the surface of clamper 4.

As the squeegee head 13 moves horizontally, cream solder
5 being in tight contact with the upper surface of mask plate
12 through the opening of printing space 35 moves sliding on
the mask plate 12. In this way, the cream solder 5 sticking
to the mask plate 12 comes off and released therefrom, greatly
decreasing in adhesion.

And then, as shown in Fig. 4 (e), cylinder 22 is driven to
move squeegee head 13 upward. During this upward operation,

-in a state with the adhesion of cream solder 5 on mask plate
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12 decreased, the bottom ends of scraping plates 36A, 36B come
off from the mask plate 12.

By this method, the cream solder 5 in the printing space
35 may be prevented from sticking to the mask plate 12 and
remaining thereon.

And it is possible to start the upward operation after
completion of horizontal movement of the squeegee head 13. Also,
it is possible to start the upward operation while moving the
squeegee head 13 horizontally.

Accordingly, it is not necessary to remove the cream solder
5 remaining on the mask plate 12 as is required in the prior
art when moving up the closed type squeegee head 13. Thus,
wasteful work may be eliminated and it is possible to avoid the
loss of time for arrangements and maintenance. Further, the
quantity of cream solder discarded without being used for
printing will be reduced, enhancing the effective use of
resources. Also, since no cream solder unnecessarily remains
on the mask plate, the printing accuracy is improved, resulting

in improvement of the printing qualities.

Exemplary embodiment 2:

A screen printing method in another exemplary embodiment
. of the present invention will be described in the following with
reference to Fig. 5. The screen printing apparatus shown in

- Fig. 1, Fig. 2 -and Fig. 3 as described in the above exemplary
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embodiment 1 1s used in this exemplary embodiment.

The description is given to the pre-squeezing operation in
the method of printing cream solder 5 by squeegee head 13. The
pre-squeezing operation is perfoimed to make the viscosity of
cream solder 5 appropriate for printing operaﬁion after feeding
cream solder 5 into the squeegee head or during interruption
of screen printing operation waiting for the next process.

First, in Fig. 5 (a), squeegee head 13 moves down to mask
plate 12, and the bottom end of same abuts on the mask plate
12. Then, substrate holder 2 moves upward, and clamper 4 is
pressed against the bottom surface of the squeegee head 13 via
the bottom surface of the mask plate 12. In this state of
operation, pressure plate 32 moves down to pressurize cream
solder 5 in the squeegee head 13.

Next, as shown in Fig. 5 (b), motor 28 is driven, and then
the squeegee head 13 horizontally moves to the right on the mask
plate 12 within a range such that the bottom end abutting the
mask plate 12 does not go beyond the range of clamper 4.

Subsequently, as shown in Fig. 5 (c), the squeegee head 13
horizontally moves in the opposite direction. Further, as
shown in Fig. 5 (d), the squeegee head 13 horizontally moves
again to the right. Such reciprocal movement of the squeegee
head 13 is repeated by the predetermined number of times.

. Due to the reciprocal movement of the squeegee head 13, the

cream solder 5 filled in printing space 35 is given a rolling
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motion. And rolling of the cream solder 5 in the printing space
35 causes the cream solder 5 to be lowered in viscosity, and
consequently, the cream solder 5 will be improved in fluidity.
Generally, when the cream solder 5 is left at a standstill for
many hours, the cream solder will increase in viscosity and
become inappfopriate for screen printing. On the other hand,
pre-squeezing operation on cream solder 5 as described may
decrease the viscosity of the cream solder 5. That is,
*kneading” of cream solder 5 is effective to decrease the
viscosity of the cream solder 5, and the cream solder 5 is then
improved in quality and becomes suitable for screen printing.
The screen printing operation is started after completion of
such predetermined pre-squeezing operation. 2As a result, the
printing accuracy and printing qualities may be improw}ed.
Incidentally, the word “viscosity” wused in the above
description may be replaced by “kinematic viscosity.”
Preferably, the moving speed of the squeegee head 13 in the
pre-squeezing operation is kept constant. Also, the moving
speed of the squeegee head 13 gradually increases from a high
speed to a low speed. Also, the squeegee head 13 repeats a
patter;n of speed change from low to high spéed by a plurality
of times. In this way, the squeegee head 13 changes its moving
pattern to perform appropriate pre-squeezing operation in
accordance with the properties and characteristics of the cream

solder 5. . Also, .it. is possible to. reciprocally move the



- 22 -

squeegee head 13 in an optional position on the mask plate 12.
Preferably, the squeegee he;d 13 is moved in a state such that
the mask plate 12 is stably supported by clamper 4 or the like.
The squeegee head 13 is able to make a one-way movemgnt instead
of a reciprocal movement. However, the squeegee head 13 is
preferable to make a reciprocal movement in order to further
enhance the above-mentioned advantage.

Since the structure of the squeegee head 13 is of closed
type, even in case of setting the moving pattern of squeegee
head 13 to various. patterns with high speeds and low speeds
combined as described above for the purpose of effectively
performing the pr-squeezing operation, the cream solder 5 to
be kneaded is closed in a space between the printing space of
sqtieegee head 13 and the mask plate. Therefore, the cream
solder 5 may be prevented from spattering during the pre-
squeezing operation. Accordingly, it is possible to freely set
the pattern of pre-squeezing operation in accordance with the
printing object. Also, it is possible to efficiently perform
the pre-squeezing operation. As a result, the printing

qualities may be improved.

Exemplary embodiment 3:
A screen printing method in this exemplary embodiment
comprises both of the screen printing method described in the

- exemplary embodiment 1 and the screen printing method described
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in the exemplary emb_odiment 2.

That is, the screen printing method comprises

(a) a step of pressurizing paste while sliding a squeegee
head with the paste stored therein on a mask plate and printing
the paste on a substrate through pattern holes' of the mask plate,

(b) a step of separating the squeegee head with the paste
stored in the squeegee head from the mask plate, and

{e) a step of pre-squeezing operation by moving the squeegee
head on the mask plate to perform squeezing of the paste before
the step (a).

The step of separating the squeegee head from the mask plate
includes

{1) a step of discontinuing the pressure application to the
paste stored in the squeegee head,

(2) a step of horizontally moving the squeegee head by a
predetermihed distance while the bottom end portion of the
squeegee head is abutted on the mask plate in a state of the
pressure application being discontinued, and

(3) a step of moving the squeegee head upward off from the
mask plate.

The step of the pre-squeezing operation includes

(1) a step of pressurizing the paste stored in the squeegee
head while the squeegee head is abutted on the mask plate, and

(ii) a step of horizontally moving the squeegee head while

the bottom end portion of the squeegee head is abutted on the
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mask plate in a state of the paste being pressurized.

The detail of the present exemplary embodiment is the same
as for the exemplary embodiment 1 and the exemplary embodiment
2.

With this configuration, the quantity of paste discarded
without being used for printing will be reduced. Further, it
is possible to avoid wasteful work for arrangements and

maintenance, and also, to assure reliable printing gualities.

As described above, the present invention includes a step.
of discontinuing pressure application to internally stored
paste when a squeegee is separated from a mask plate, a step
of horizontally moving the squeegee head by a predetermined
distance while the squeegee head is abutted on the mask plate
in a state of the pressure application being discontinued, and
a step of separating the squeegee head from the mask plate while
the adhesion between the paste and the mask plate surface is
decreased, and thereby, it is possible to prevent the paste from
remaining on the mask plate surface. Accordingly, it is not
necessary to carry out work to remove paste remaining on the
mask plate. Thus, the time otherwise required for such extra
work can be saved. Further, it is possible to reduce the
quantity of paste discarded without being used for printing,
thereby enhancing the effective use of resources.

Also, the internally stored paste is pressurized while the
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squeegee head is abutted on the mask plate, and the squeegee
head abutted on the mask plate is reciprocally moved in the
horizontal direction to perform pre-squeezing operation prior
to start of the screen printing operation. _ Accordingly, the
viscosity of the paste will be stabilized and, as a result, it

is possible to assure excellent printing gqualities.
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1. A screen printing method, comprising:

(A) a step of sliding a squeegee head wij:h paste stored in
the squeegee head on a mask plate, while said paste is
pressurized, and printing said paste on a substrate through a
pattern hole of said mask plate, and

(B) at least one step of

(b) separating said squeegee head with said paste

stored therein from said mask plate, and

(e) pre-squeezing said squeegee head on said mask plate
before said step (A}, |
wherein said step of separating said squeegee head from said
mask plate comprises the steps of

(1) discontinuing pressure application to said paste stored
in said squeegee head,

(2) horizontally moving said squeegee head by a
predetermined distance while the bottom end portion of said
squeegee head is abutted on said mask plate in a state of the
pressure application being discontinued, and

(3) moving said squeegee head upward off from said mask
plate, and

wherein said step of pre-squeezing comprising the steps

of

(1) pressurizing said paste stored in said squeegee head
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while said squeegee head is abutted on said mask plate, and
(2) horizontally moving said squeegee head while the bottom
end portion of said squeegee head is abutted on said mask plate

in a state of said paste being pressurized.

2. The screen printing method of claim 1,
wherein, in the step of horizontally moving said squeegee
head by a predetermined distance while the bottom end portion .
of said squeegee head is abutted on said mask plate in a state
of saild pressure application being discontinued,
s'aid paste sticking to said mask plate comes off said mask
plate, and said paste becomes released from said mask plate,
due to in said step of pre-squeezing, said paste pushed out
into a printing space of saild squeegee head is given a rolling
motion, and
the rolling motion of said paste causes said paste to be

lowered in viscosity.

3. The screen printing method of claim 2,
wherein said paste is air-tightly stored in said squeegee
head, and
when said squeegee head is in contact with the surface of
said mask platé,_ said paste is air-tightly existing in a.
printing space surrounded by said squeegee head and said mask

plate.
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4. A screen printing method comprising the steps of:

(a) sliding a squeegee head with paste stored in the
squeegee head on a mask plate, while said paste is pressurized,
and printing said paste on a substrate through a pattern hole
of said mask plate, and

(b) separating said squeegee head with said paste stored
therein from said mask plate,

wherein the step of separating said squeegee head from said
mask plate comprising the steps of

{1) discontinuing pressure application to said paste stored
in said squeegee head,

(2) horizontally moving said squeegee head by a
predetermined distance while the bottom end portion of said.
squeegee head is abutted on said mask plate in a state of the
pressure application being discontinued, and

(3) moving said squeegee head upward off from said mask

plate.

4. The screen printing method of claim 4,
wherein, in the step of horizontally moving said squeegee
head by a predetermined distance while the bottom end portion
of said squeegee head is abutted on said mask plate in a state
of the pressure application being discontinued,

said paste sticking to said mask plate comes off said mask
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plate, and said paste becomes released from said mask plate.

&

6. The screen printing method of claim 4, further
comprising the step of
{c) changing the type of said substrate in a state of said

squeegee head being separated. from said mask plate.

7. The screen printing method of c¢laim 4, further
comprising the step of
(d) feeding further paste into said squeegee head in a state

of said squeegee head being separated from said mask plate.

8. The screen printing method of claim 4,
wherein the step of horizontally moving said squeegee head
includes a step of horizontallj moving said squeegee head in
a state of a clamper of a substrate holder being abutted on the

bottom end surface of said mask plate.

9. The screen printing method of claim 4,
wherein said squeegee head starts to move upward off from

said mask plate after horizontal movement of said squeegee head.

10. The screen printing method of claim 4,
wherein said squeegee head starts to move upward off from

said mask plate while said squeegee head is horizontally moving.
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11. The screen printing method of claim 4,
wherein a part of said mask plate is held on a clamper which
serves to hold said mask plate,
said substrate is placed beneath the other part of said
mask plate, and
within the range of the position where said mask plate is
held on said clamper, said squeegee head horizontally moves

while abutting on said mask plate.

12. The screen printing method of claim 4,

wherein said paste is cream solder.

13. The screen printing method of claim 4,
wherein said paste is air-tightly stored in said squeegee
head, and
when said squeegee head is in contact with said mask plate,
said paste is air-tightly existing in a printing space

surrounded by said squeegee head and said mask plate.

14. The screen printing method of claim 4, further
comprising the step of

(e) pre-squeezing operation. of said squeegee head on said .
mask plate before the step (a),

wherein said step of pre-squeezing comprises the steps
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of

(i) pressurizing paste stored in said squeegee head in a
state of said squeegee head being abutted on said mask plate,
and '

(ii) horizontally moving said squeegee head while the
bottom end portion of said squeegee head is abutted on said mask

plate in a state of said paste being pressurized.

15. A screen printing method comprising the steps of:

| (a) sliding a squeegee head with paste stored therein on
a mask plate, while said paste is pressurized, and printing
said paste on a substrate through a pattern hole of said mask
plate, and

(e) pre-squeezing said squeegee head on said mask plate
before the step (a).

wherein said step of pre-squeezing comprises the steps
of

(1) pressuring said paste stored in said squeegee head in
a state of saild squeegee head being abutted on said mask plate;
and

{ii) horizontally moving said squéegee head while the
bottom end portion of said squeegee head is abutted on said mask

plate in a state of said paste being pressurized.

16. The screen printing method of claim 15,
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wherein the step of horizontally moving said squeegee head

includes a step of reciprocally moving said squeegee head in

the horizontal direction.

17. The screen printing method of claim 15,

wherein, due to said step of pre-squeezing, said paste
pushed out into a printing space of said squeegee head is given
a rolling motion, and

the rolling motion of said@ paste causes the paste to be

lowered in viscosity.

18. The screen printing method of claim 15, further
comprising the step of

(f) feeding said paste into said squeegee head,

wherein said step of pre-squeezing is executed between the
step of feeding said paste into said squeegee head. and the .step

of printing said paste on said substrate.

19. The screen printing method of claim 15, further
comprising the step of

{(g) discontinuing printing operation,

wherein said step of pre-squeezing is executed between the
step of discontinuing said printing operation and the step of

printing said paste on said substrate.
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20. The screen printing method of claim 15,
wherein the step of horizontally moving said squeegee head
while the bottom end portion of said squeegee head is abutted
on said mask plate in a state of said squeegee hea& being abutted
on said mask plate includes a step of abutting a clamper on the
bottom surface of said mask plate while a substrate holder is

moved upward.

21. The screen printing method of claim 15, -
wherein a part of said mask plate is held on a clamper which
serves to hold said mask plate,
said substrate is placed beneath the other part of said
mask plate, and
within the range of the position where said mask plate is
supported on said clamper, said squeegee head horizontally

moves while abutting on said mask plate.

22. The screen printing method of claim 15,
wherein said a step of horizontally moving said squeegee
head in said step of pre-squeezing includes a step of reciprocal

movement at a constant speed.

23. The screen printing method of claim 15,
wherein a step of horizontally moving said squeegee head

in said step of pre-squeezing includes at least one of
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(i) a movement of increasing the speed gradually from a low
speed to a high speed, and
(ii) a movement of repeating a pattern of speed change from

low to high speed by a plurality of times.

24. The screen printing method of claim 15,
wherein said paste is air-tightly stored in said squeégee
head, and
when said squeegee head is in contact with the surface of
said mask plate, said paste in a state of being air-tightly
stored is given a rolling motipn' in a printing space surrounded

by said squeegee head and said mask plate.

25. The screen printing method of claim 15, further
comprising the step of

(b) separating said squeegee head with said paste stored
therein from said mask plate,

wherein said step of separating said squeegee head from said
mask plate comprises the steps of

(1) discontinuing pressure application to said paste stored
in said squeegeé head,

(2) horizontally moving said squeegee head by a

- . predetermined distance while. the bottom end portion of said .

squeegee head is abutted on said mask plate in a state of said

- pressure -application being discontinued, and .
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{3) moving said squeegee head upward off from said mask

plate.



