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(54) Abstract Title
Screen printing apparatus with camera to position mask

(57) A screen printing apparatus with enhanced accuracy of positioning a mask 1, to a material to be printed,
e.g. a film or web 7, in which a printing table 6 is fixed. The mask is displaced in a right-left direction, front-rear
direction and rotated in a horizontal plane in accordance with a position confirmation signal from a CCD
camera device 5. The mask 1, mask support frame 2 and squeegee device 4 are moved up and down together
at a predetermined timing at every printing step. The camera may be located on the mask support frame 2 or
alternatively it may be set in the printing table (figure 3). The camera takes an image of a position confirmation
mark 7a on material 7. The material may be a substrate for a printed circuit board. The apparatus may also
include a mask cleaning device 13.
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At least one drawing originally filed was informal and the print reproduced here is taken from a later filed formal copy.

This print takes account of replacement documents submitted after the date of filing to enable the application to comply
with the formal requirements of the Patents Rules 1995
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SPECIFICATION

TITLE OF THE INVENTION

SCREEN-PRINTING APPARATUS

BACKGROUND OF THE INVENTION

This invention relates to a screen-printing
apparatus.

Heretofore, a screen-printing apparatus
comprises a mask and a mask support frame, a
squeegee device, a printing table for supporting a
material to be printed, and a camera device for
imaging a position confirmation mark on the
material to be printed by means of a camera so as
to confirm a position of the material.

In the screen-printing apparatus, the material
to be printed, which is disposed on the printing
table, is positioned with respect to the mask
before printing the material by means of the
squeegee. This positioning operation is carried
out by imaging a position confirmation mark on the
material to be printed by means of a camera in the
camera device to confirm a position of the material,
and displacing the printing table in a right-left
direction and a front-rear direction, and
simultaneously rotating the squeegee device 1in a

horizontal plane.



However, in the case where the printing table
is moved to adjust the position of it, it involves
a problem to rotate the printing table in a
horizontal plane and it is difficult to achieve a
high accuracy. In fact, there is an error more
than 50 u# m (microns) in the positioning operation
and a misalignment will occur in a fine pattern
printing. Consequently, it 1is impossible to obtain
a high guality product.

Also, since the printing table is moved in the
prior art, only a single material to be printed
must be set on the printing table at every printing
step. This will lower a working efficiency.

Accordingly, an object of the Present
invention is to provide a screen-printing apparatus
in which a mask is moved to adjust a relative
position between a mask and a . material to be
printed, thereby enhancing accuracy and making
possible an application to not» only a single
material but also an elongate film like material to
be printed, since the printing table is fixed.

SUMMARY OF THE INVENTION

In order to achieve the above object, a
screen-printing apparatus of the present invention

comprising a mask and a mask support frame, a



squeegee device, a printing table for supporting a
material to be printed, and a camera device for
imaging a position confirmation mark on the
material by means of a camera to confirm a position
of the material, in which the printing table 1is
fixed at a given position, the mask is displaced in
a right-left direction and a front-rear direction,
and is rotated in a horizontal plane in accordance
with a position confirmation signal from the camera
device so as to accord the positions of the mask
and the material to be printed, further the mask,
the mask support frame, and the squeegee device are
moved up and down together at a predetermined
timing at every printing step.

The material to be printed is a roll of an elongate
film, drawn out from a bobbin and printed on the
printing table in order. Accordingly, the present
invention can greatly improve a working efficiency,
since a step of setting a single material to be
printed on a prinfing table at every printing step
in the prior art can be omitted in the present
invention. Also, the material to be printed 1is
made of a transparent or semitransparent film and
the camera device 1is arranged so that the camera 1is

directed vertically in the printing table.



Consequently, it 1is possible to speed up a step of

confirming a position by a camera.

BRIEF DESCRIPTION OF THE DRAWINGS

Figure 1 1s a schematic diagram of a first
embodiment \of a screen-printing apparatus in
accordance with the present invention;

Figure 2 1s a perspective view of a printing
table and a material to be printed; and

Figure 3 1is a partial cross section view of
the printing table in a second embodiment of the
screen~-printing apparatus in accordance with the

present invention.

DEATAILED DESCRIPTION OF THE PREFERRED EMBODIMENTS

Referring now to Figures 1 to 3, embodiments
of a screen-printing apparatus in accordance with
the present invention will be explained bellow.

In Figures 1 and 2, a mask-moving device 3
serves to displace a mask 1 supported on a mask
support frame 2 in a right-left direction (X

direction) and a front-rear direction (Y direction),
and to rotate the mask 1 by an angle ( 68 ) in a

horizontal plane 1in accordance with a position

confirmation signal from a camera device 5
described below. The rotation of the mask 1 is
made with a servo-motor and the 1like. A sgqueegee



device 4 is disposed above the mask 1.

The mask 1, mask support frame 2, mask-moving
device 3, and squeegee device 4 are moved up and
down (Z direction) together at a predetermined
timing at every printing step by means of a support
device (not shown) and a driving device (not shown).
When the mask 1 is moved down, it is placed in a
printing position. When the mask 1 is moved up, it
is placed in an original standby position.

The camera device 5 images a position
confirmation mark on a material 7 to be printed by
means of a CCD camera S5a to confirm a position of
the material 7 to be printed. The camera device 5
moves between the mask 1 and a printing table 6
described below at every printing step to take an
image. After completing this process, the camera
device 5 returns to the original position.

The printing table 6 has suction ports (not shown)
which suck the material 7 to be printed to set it
on a top surface of the table 6.

The material 7 to be printed is an elongate
film such as a print-circuit substrate. The
material 7 to be printed is fed onto the printing
table 6 by a given 1length and printed thereon in

order. A position confirmation mark 7a 1is formed



on a surface of the material 7 to be printed. The
material 7 to be printed is wound on a bobbin 8 in
a rolled manner and drawn out by a given length by
a pair of pinch rollers 10, 10 driven by a motor 9.
In Figures 1 and 2, a tension roller 11, guide
rollers 12, 12, and a mask-cleaning device 13 are
shown.

An operation of a first enbodiment of a
screen-printing apparatus 1in accordance with the
present invention will be exXplained below.

First, the CCD camera 5a of the camera device
5 take a image of the position confirmation mark 7a
on the material 7 to be printed so as to confirm a
position of the material 7 to be printed. Then,
according to a signal from the camera device 5, the
mask-moving device 3 displaces the mask 1 by a
given distance 1in a right-left direction and a
front-rear direction, and simultaneously rotates
the mask 1 by a given angle in a horizontal plane.
Thus, the position of the mask 1 1is brought into
accord with the position of the material 7 to be
printed. The mask 1, mask support frame2, and
squeegee device 4 are moved down together. When
the squeegee device 4 finishes a printing step,

they are moved up together again and the mask 1 is



returned to its original standby position by the
mask-moving device 3. Since position adjustment is
carried out by moving the mask in the embodiment,
it is easy to rotate the mask 1 in the horizontal
plane, thereby obtaining a higher accuracy than

that in the prior art. In fact, it 1is possible to

reduce an error to 3-12um.

The material 7 to be printed 1is drawn by a
given length by means of the pair of pinch rollers
10, 10 every time when a printing step is completed,
and then the material 7 to be printed is printed on
the printing table 6 in order.

Next, a second embodiment of a screen-printing
apparatus 1in accordance with the present invention
will be described by referring to Figure 3. The
second embodiment differs from the first embodiment
with respect to an arrangement of a camera device.
That is, the camera device 5 1is disposed in the
printing table 6 in the second embodiment, while
the camera device 5 is disposed between the mask 1
and the printing table 6 in the first embodiment.

In more detail, the camera device 5 is set in
the printing table 6 so that each of the CCD
cameras 5a 1s directed vertically in a receiving

chamber 6a formed in the printing table 6. Each of



the CCD cameras 5a takes an image of the position
confirmation mark 7a on the material 7 to be
printed through a small shooting aperture 6b on the
printing table 6. Since the camera 5a takes an
image from the rear side of the material 7 to be
printed in the second embodiment, the material 7 to
be printed should be transparent or semitransparent.

In the second embodiment, the camera device 5
need not move horizontally at every printing step,
otherwise moving in the first embodiment.
Accordingly, the step of confirming the position by
using the <camera <can be —carried out rapidly.
Further, the space can be reduced, since it 1is
unnecessary to reciprocate the camera device 5 in a
space between the mask 1 and the printing table 6
in the second embodiment.

According to the present invention, it is
possible to easily rotate the mask 1 in a
horizontal plane, thereby obtaining accuracy higher
than that in the prior art, since displacement of
the mask 1 can adjust their positions.

In the case where the material to be printed
is made of an elongate film and wound in a rolled
manner so that the material can be drawn out onto

and printed on the printing table in order, the



step of setting a single material to be printed on
the printing table at every printing step in the
prior art can be eliminated and a working
efficiency can be significantly improved.

Also, 1in the case where the material to be

printed is made of a transparent or semitransparent
material and the camera device 1is disposed in the
printing table so that the camera 1is directed
vertically, the step of confirming a position by
using the camera can be effected rapidly.
From the above description of the invention, a
person or persons skilled in the art will perceive
improvements, changes and modifications. Such
improvements, changes and modifications within the
skill of the art are intended to be covered by the
appended claims.

The entire disclosure of Japanese Patent
Application No. 2000-113018 filed on April 14, 2000
including the specification, claims, drawings and
summafy is 1incorporated herein by reference in its

entirety.
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The reader’s attention is directed to all papers and
documents which are filed concurrently with or previous to
this specification in connection with this application and
which are open to public inspection with this
specification, and the contents of all such papers and

documents are incorporated herein by reference.

All of the features disclosed in this specification
(including any accompanying claims, abstract and
drawings), and/or all of the steps of any method or
process so disclosed, may be combined in any combination,
except combinations where at least some of such features

and/or steps are mutually =xclusive.

Each feature disclosed in this specification
(including any accompanying claims, abstract and
drawings), may be replaced by alternative features serving
the same, equivalent or similar purpose, unless expressly
stated otherwise. Thus, unless expressly stated otherwise,
each feature disclosed is one example only of a generic

series of equivalent or similar features.

The invention is not restricted to the details of the
foregoing embodiment (s) . The invention extend to any novel
one, or any novel combination, of the features disclosed
in this specification (including any accompanying claims,
abstract and drawings), or to any novel one, or any novel
combination, of the steps of any method or process so

disclosed.

10



WHAT IS CLAIMED IS:

1. A screen-printing apparatus comprising a mask
and a mask support frame, a squeegee device, a
printing table for supporting a material to be
printed, and a camera device for imaging a position
confirmation mark on the material to be printed by
means of a camera to confirm a position of the
material to be printed, the printing table being
fixed at a given position, the mask being displaced
in a right-left direction and a front-rear
direction, and being rotated in a horizontal plane
in accordance with a position confirmation signal
from the camera device S50 as to accord the
positions of the mask and the material to be
printed, the mask and mask support frame and the
squeegee device being moved up and down together at
a predetermined timing at every printing step.

2. A screen-printing apparatus according to Claim
1, wherein the material to be printed is made of an
elongate film, rolled in a bobbin, drawn out and
printed on the printing table in order.

3. A screen-printing apparatus according to Claim
2, wherein the material to be printed is made of a
transparent or semitransparent film and wherein the

camera device 1s arranged so that the camera 1is

11
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directed vertically in the printing table.

4.

A screen-printing apparatus constructed and arranged

substantially as herein described, with reference to the

accompanying drawings.

12
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