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TFT PANEL ALIGNMENT AND 
ATTACHMENT METHOD AND APPARATUS 

FIELD OF THE INVENTION 

The invention relates to a method and apparatus for 
forming a ?at panel display by combining a plurality of 
individual display devices. 

BACKGROUND OF THE INVENTION 

The siZe of an individual display device such as a liquid 
crystal display (LCD) element typically is limited by accept 
able manufacturing yields using currently known techniques 
and tools. It is therefore advantageous to be able to combine 
several display devices together to produce either a larger 
display or to mount individual display devices in various 
positions on a larger display panel. For example, in the 
computer, television, and entertainment industries, large 
area displays of a siZe much larger than single display device 
siZes are desired for vieWing by groups of people or single 
individuals. In such applications, close placement and align 
ment of display devices to each other are critical parameters 
in order to make the edges of the display devices 
inconspicuous, that is, to ensure no breaks are visible as 
information is vieWed across the boundaries from display 
device to display device. Automotive and aircraft dashboard 
panels may require information such as speed, temperature, 
and fuel level to be displayed in various positions, some 
times With large gaps betWeen these positions, on a large 
overall display panel. 

One method of forming a display panel is to clamp 
individual display elements betWeen tWo glass plates using 
screWs or other tighteners and brackets of various design 
about the edges of the glass plates. Individual display 
elements may then be vieWed through one of the glass 
plates. The display can be illuminated, if necessary, by 
placing a light source behind the second glass plate. Such a 
method is set forth, for example, in US. Pat. No. 4,156,833, 
the entire disclosure of Which is hereby incorporated by 
reference. 

Both the illuminating radiation (hereinafter referred to as 
“light”) as Well as the display device image must, of 
necessity, pass through one or more of the glass plates. 
Optical properties of the glass plates (such as the 
transmission/absorption spectrum, and re?ectance proper 
ties both surfaces) are important design parameters that can 
affect display panel performance. These parameters can 
possibly cause reductions in brightness, contrast, and reso 
lution. Consequently, it is important to select a glass material 
and surface treatment With care and to minimiZe the number 
of layers and interference surfaces through Which the images 
and illuminating light must pass. Obvious variations of this 
overall structure are possible using optically transparent 
materials other than glass, such as various plastics, or even 
opaque materials, for the backplate in applications Where 
reverse illumination is not needed. 

Placing and holding individual display devices in accurate 
alignment prior to clamping the glass plates together has 
been dif?cult to achieve due to extremely precise require 
ments on alignment accuracy and the possibility of shifting 
one or more devices previously aligned as others are added 
prior to clamping all of these in place. 

It is also bene?cial to provide a seal to prevent dust, 
moisture, and/or other contaminants, from entering the dis 
play panel after assembly. Including a seal during clamping 
can add complexity and difficulty to the clamping process. 

Various methods Which are the subject of other patents 
have been developed for making electrical connection to 
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2 
each of the display elements, or for providing electrical 
interconnection betWeen these. Connections can be made by 
overlapping edges of display elements as shoWn in US. Pat. 
Nos. 5,164,853 and 4,408,836 and Japanese patent JA 
0302222, or by abutting corresponding conductive pads on 
edge surfaces of adjacent display elements as shoWn in US. 
Pat. No. 5,067,021. The entire contents of the four patents 
immediately above are hereby incorporated herein by ref 
erence. Any of the above or other connection schemes can 
be employed in the present invention. 

SUMMARY OF THE PRESENT INVENTION 

It is an object of the present invention to provide a device 
for aligning and attaching a plurality of display devices to 
provide a larger display. 

Another object of the present invention is to provide a 
method for aligning and attaching a plurality of display 
devices utiliZing the apparatus. 

In accordance With these and other objects and 
advantages, the present invention provides a method for 
aligning a plurality of thin ?lm transistor display devices or 
tiles for constructing a ?at panel display. A coverplate is 
arranged on a coverplate support. A ?rst layer of a bonding 
material is applied to at least one of a ?rst side of each of the 
tiles and a surface of the coverplate on Which the tiles are to 
be secured. The tiles are arranged on the coverplate such that 
the ?rst layer of bonding material is arranged betWeen the 
tiles and the coverplate. The tiles are connected to an 
alignment apparatus. The tiles are aligned relative to each 
other and/or relative to the coverplate. The tiles are then at 
least partially secured to the coverplate. A second layer of a 
bonding material is applied to at least one of a second side 
of each of the tiles and a surface of a backplate to be secured 
to the tiles. The backplate is arranged on the tiles, such that 
the second layer of bonding material is arranged betWeen the 
backplate and the tiles. The backplate is aligned relative to 
the tiles. The backplate is at least partially secured to the 
tiles. Then, the ?rst layer of bonding material and the second 
layer of bonding material are fully cured, thereby attaching 
the tiles to the coverplate, the backplate to the tiles, and the 
tiles to each other. 

Additional aspects of the present invention provide an 
apparatus for aligning and attaching together a plurality of 
thin ?lm transistor tiles for constructing a ?at panel display. 
The apparatus includes a coverplate support for supporting 
a coverplate that the tiles are to be attached to. The apparatus 
also includes a tile engager, a tile position alterer and a 
detector for detecting the position of the tiles relative to each 
other and relative to the coverplate. The apparatus further 
includes apparatus for at least partially securing the tiles to 
the coverplate. The apparatus further includes apparatus for 
at least partially securing the tiles to the coverplate. The 
apparatus further includes a backplate engager for engaging 
a backplate arranged on the tiles, a backplate position alterer 
for altering a position of the backplate, and apparatus for at 
least partially securing the backplate to the tiles. 

Still other objects and advantages of the present invention 
Will become readily apparent by those skilled in the art from 
the folloWing detailed description, Wherein it is shoWn and 
described only the preferred embodiments of the invention, 
simply by Way of illustration of the best mode contemplated 
of carrying out the invention. As Will be realiZed, the 
invention is capable of other and different embodiments, and 
its several details are capable of modi?cations in various 
obvious respects, Without departing from the invention. 
Accordingly, the draWings and description are to be regarded 
as illustrative in nature and not as restrictive. 
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BRIEF DESCRIPTION OF THE DRAWINGS 

The above-mentioned objects and advantages of the 
present invention Will be more clearly understood When 
considered in conjunction With the accompanying drawings, 
in Which: 

FIG. 1 represents a side vieW of the embodiment of and 
apparatus according to the present invention; and 

FIG. 2 represents a top vieW of an apparatus according to 
the present invention. 

DETAILED DESCRIPTION OF THE 
INVENTION 

FIG. 1 illustrates a side vieW of an embodiment of an 
apparatus according to the present invention. The embodi 
ment shoWn in FIG. 1 includes a coverplate assembly ?xture 
1. The assembly ?xture acts as a support for a coverplate 3, 
Which is arranged on the assembly ?xture 1. 
As the ?at panel display device is constructed, the assem 

bly ?xture 1 Will act as a support for the entire device 
including the individual display tiles and the backplate. The 
assembly ?xture 1 and any elements of the display arranged 
on the assembly ?xture may be transported by an assembly 
?xture conveyor 5. The assembly ?xture conveyor may be 
utiliZed to alter the position of the assembly ?xture and the 
elements of the display arranged on the assembly ?xture. 

The present invention may include an assembly ?xture 
elevator 7. The assembly ?xture elevator 7 may be utiliZed 
to alter a vertical position of the assembly ?xture 1 and any 
elements of the display arranged on the assembly ?xture. 
Any type of apparatus for altering the vertical position of an 
element such as the assembly ?xture 1 may be utiliZed in the 
assembly ?xture elevator according to the present invention. 
Those skilled in the art Would be able to determine such a 
device easily. Accordingly, a detailed description of such 
device is not included herein. 

The assembly ?xture 1 may include means for retaining 
on the assembly ?xture the coverplate and any elements 
arranged on the coverplate. For example, the assembly 
?xture may include clamps that retain the coverplate on the 
assembly ?xture. According to another embodiment, the 
assembly ?xture includes a vacuum source for retaining the 
coverplate on the assembly ?xture. 

The assembly ?xture 1 may also include means for 
retaining the tiles or backplate. For example, the assembly 
?xture may include sWinging vacuum clamps for retaining 
the tiles and/or the backplate on the assembly ?xture. Such 
clamps may be especially useful for retaining the tiles and/or 
backplate during the time betWeen their rough placement 
and arrangement on the coverplate, in the case of the tiles, 
or on the tiles, in the case of the backplate, and the time at 
Which the tiles and/or backplate are aligned and attached. 

In addition to the above, according to some embodiments, 
the means for retaining the coverplate, tiles, and/or back 
plate on the assembly ?xture 1, may only immobiliZe the 
coverplate, tiles, and/or backplate in the x and y directions. 

The elevator 7 may be utiliZed to bring the coverplate, 
tiles, and/or backplate into a position Where tile engaging, 
supporting, and aligning means may engage the tiles. 
According to one embodiment, the elevator includes a motor 
driven ballscreW to actuate a set of lift posts that protrude up 
through the assembly ?xture conveyor to access the bottom 
of the assembly ?xture. 

The assembly ?xture conveyor may include a variety of 
means for transporting the assembly ?xture. For example, 
the assembly ?xture conveyor may include a plurality of 

10 

15 

25 

35 

45 

55 

65 

4 
rollers. The assembly ?xture conveyor could also include a 
belt. The conveyor and/or the assembly ?xture could be 
poWered to result in movement of the assembly ?xture. 

Tiles 13, each of Which represents an individual ?at panel 
LCD display, are placed upon the coverplate 3 at the 
beginning of the process of the present invention for forming 
a larger ?at panel display. Bonding material may be applied 
to the top surface of the coverplate in the orientation 
illustrated in FIG. 1 and/or the bottom surface of the tiles in 
the con?guration illustrated in FIG. 1. Accordingly, the 
apparatus according to the present invention may include 
means for applying bonding material, such as an adhesive, 
to either the coverplate and/or the tiles for forming a bond 
betWeen the coverplate and tiles. 
Any type of apparatus may be utiliZed for dispensing the 

bonding material. For example, an x-y bonding material 
dispenser could be utiliZed. Such a dispenser typically 
includes tWo arms that interact With each other. For example, 
one arm may ride along the other arm. 

The bonding material dispenser typically includes a dis 
pensing noZZle that may ride along one of the arms. 
Accordingly, the bonding material dispenser may dispense 
bonding material at any point on the surface of the cover 
plate by altering the position of at least one of the arms and 
noZZle. 
The adhesive may be applied and according to any knoWn 

pattern. For example, the bonding material could be sub 
stantially uniformly deposited on the entire surface of the 
coverplate. According to one pattern, the bonding material is 
applied to the surface of the coverplate in a star or asterisk 
pattern. 

The star pattern may be generated on the coverplate by 
controlling the path of the noZZle and the noZZle’s on/off 
control. The star pattern may be created by depositing 
bonding material from the noZZle While simultaneously 
moving the noZZle in repeated straight lines, including 
horiZonal, vertical, and angled 45 degrees from the horiZon 
tal and vertical lines. Such lines of bonding material may be 
formed such that the lines intersect at a point Where the 
center of a tile Will be arranged. 
The noZZle during such an operation Will be on during the 

movement along the lines described above. OtherWise, the 
noZZle Will be off such that bonding material Will not How 
from the noZZle. The volume of bonding material that Will be 
dispensed from the noZZle may be a function of How rate of 
bonding material from the noZZle. The volume of bonding 
material that Will be dispensed from the noZZle may also be 
a function of the velocity of the noZZle as it deposits the lines 
of bonding material. These parameters may be easily deter 
mined through routine experimentation. Typically, the depo 
sition of the bonding material is carried out so as to ensure 
that the entire mating surfaces of the tile and the coverplate 
are covered With adhesive. 

A bonding material may also be applied to the surface of 
the tiles 13 shoWn in FIG. 1 on the side opposite the 
coverplate to facilitate the retaining of the tiles by means for 
engaging, supporting, and altering a position of the tiles. 
Therefore, the present invention may include means for 
applying a bonding material to this side of the tiles for this 
purpose. Preferably, such means applies a small amount, or 
dot, of a bonding material in the vicinity of the center of each 
of the tiles. 

FIG. 1 illustrates the bonding material 15 betWeen the 
coverplate and the tiles. 

Examples of bonding materials that may be utiliZed to 
secure the tiles to the coverplate include adhesives. 
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Examples of suitable adhesives include LUXTRAK 4031, 
LUXTRAK 4170 and LUXTRAC 4116, all available from 
Ablestik Labs, or VLC701, available from GlotraX Incor 
porated. Preferably, the bonding material is optically clear 
When cured. 

As stated above, the present invention includes means for 
engaging, retaining, and altering position of each of the tiles. 
These three functions may be carried out by three or more 
separate means. Alternatively, the means may be combined 
into one device, such as by being connected together. 

The embodiment illustrated in FIG. 1 includes a tile chuck 
17. The tile chuck preferably includes means for engaging 
and retaining the tiles. According to one embodiment, the 
tile chuck includes a vacuum source to hold the tile. 
HoWever, the present invention may include other apparatus 
for holding the tiles. For eXample, the apparatus could 
include clamps. 

Preferably, the tile chuck is compliant in movements that 
are not parallel to the upper surface of the tiles and cover 
plates. In other Words, preferably, the tile chuck is compliant 
in pitch, roll, and the Z aXis direction. HoWever, the chuck 
may be under motor control and non-compliant in directions 
parallel to the upper surface of the tiles and/or the cover 
plate. In other Words, the chuck preferably under motor 
control in the X and y and directions and rotationally in the 
X-y plane. 
By permitting the chuck to be compliant in the pitch, roll 

and Z aXis directions, the thickness of the tiles and thickness 
of the bonding material may be absorbed in these compliant 
directions. As such, the tile engaging, retaining and align 
ment means may not apply signi?cant force or any force to 
the tiles in the compliant directions. On the hand, as stated 
above, the position of the tile chuck may be altered in the X 
and y directions as Well as rotationally in the X-y plane. 

According to one embodiment, the tile chuck may be 
moved up to four inches both in the X and y directions. 

Clamps on the assembly ?Xture, such as the sWinging 
vacuum clamps discussed above, may prevent the tiles from 
moving When unengaged by the tile chuck and When not 
secured to the coverplate, even at least partially. 

To help ensure alignment of the tiles With respect to each 
other and With respect to the coverplate, the position of the 
tile chuck may be altered in the X-y plane. Accordingly, the 
present invention may include a plurality of means for 
altering the position of each tile chuck. For eXample, each 
tile chuck may be controlled by a motor for altering the 
position of the tile chuck in the X direction 19 and a motor 
for altering the position of the tile chuck in the y direction 
21. The tile chucks may also be controlled by a third motor 
23 for rotationally altering the position of each tile chuck in 
the X-y plane. 
Any motor knoWn to those skilled in the art could be 

utiliZed to alter the position of the tile via the tile chucks. 
According to one eXample, pieZoelectric motors may be 
utiliZed according to the present invention. 

To facilitate the detection of the position of the tiles 
relative to each other and relative to the coverplate, the tiles 
and coverplate may be provided With ?ducial marks. At least 
one ?ducial mark may be included on each tile as Well as on 

the coverplate. According to one embodiment, each tile may 
include tWo ?ducial marks. According to one embodiment, 
the ?ducial marks are small round dots. 

According to one embodiment, the ?ducial marks on the 
coverplate are small round dots While the ?ducial marks on 
the tiles are small rings. This embodiment typically includes 
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6 
at least one dot on each tile or on the coverplate in each area 
covered by a tile and a circle on the each tile or the 
coverplate in a corresponding location. According to such an 
embodiment, the rings may have an internal diameter 
slightly larger than the outer diameter of the dots. The tiles 
are positioned relative to the coverplate by positioning the 
dots Within the rings. 
The alignment of the tiles relative to each other and 

relative to the coverplate may be determined by cameras. 
Accordingly, the present invention may include at least one 
camera 25 for determining a position of the ?ducial marks 
on the tiles relative to each other and/or relative to ?ducial 
marks on the coverplate. According to one embodiment, the 
present invention includes at least one camera arranged in 
association With each tile. 
The embodiment shoWn in FIGS. 1 and 2 includes tWo 

cameras associated With each tile and tile chuck. The camera 
(s) may be mounted on the chuck assembly as in the 
embodiment shoWn in FIGS. 1 and 2. The cameras may be 
focusable on the ?ducial marks on the coverplate and the 
tiles. 

According to one embodiment, the cameras are moved up 
and doWn. According to another embodiment, the cameras 
include focusing objects to accomplish this task. Avariety of 
cameras may be utiliZed according to the present invention. 
For eXample, one embodiment of the present invention 
includes CCD cameras. The position of the cameras relative 
to the tiles may be altered, depending upon the siZe of the 
tiles and ultimate siZe of the display being formed With the 
apparatus. 
The present invention may include a computeriZed control 

for controlling movement of the chucks and, hence, the tiles. 
The computeriZed control may also control focusing of the 
camera(s). Along these lines, once the relative positions of 
the ?ducial marks on the tiles and/or the coverplate are 
determined, the control system may determine the correct 
amount of movement in the X, y and theta directions for each 
tile necessary to cause the tiles to move to the proper 
location. 
The tiles may be moved one at a time. Alternatively, tWo 

or more tiles may be moved simultaneously. After the tiles 
are moved, the alignment of the tiles and/or coverplate may 
again be checked utiliZing the camera(s). If necessary, one or 
more of the tiles may again be moved to ensure that they are 
aligned Within a desired tolerance. The alignment veri?ca 
tion and processes may be carried out as many times as 
necessary to ensure alignment of the tiles and coverplate. 

According to the embodiment that includes the dot and 
circle ?ducial marks, the tiles are arranged such that the 
?ducial marks on the coverplate and the tiles are aligned so 
as to be coaXial Within a tolerance of 10.0005 inch, or 
Whatever tolerance is dictated by the geometry of the piXels 
and/or grid pattern. 
To facilitate alignment of the tiles and coverplate, at least 

one light source may be arranged on an opposite side of the 
tiles and coverplate from the camera(s). By arranging a light 
source in such a manner, a light source may provide back 
illumination to yield a high contrast image of the ?ducial 
marks on the coverplate and tiles. The apparatus of the 
present invention may include a plurality of light sources to 
illuminate various portions of the tiles and coverplate. 
Once the tiles are properly aligned relative to each other 

and relative to the coverplate, the tiles may be at least 
partially secured to the coverplate. The at least partial 
securing may be accomplished by at least partially curing at 
least a portion of the bonding material betWeen the tiles and 
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the coverplate. HoW the at least partial curing is carried out 
may depend upon the type of bonding material being uti 
liZed. For example, the bonding material may be curable 
With ultraviolet light. According to such an embodiment, the 
apparatus according to the present invention may include at 
least one source of ultraviolet radiation for curing the 
bonding material. To accomplish the at least partial securing 
of the tiles to the coverplate, the bonding material may be 
spot cured in at least one location betWeen each tile and the 
coverplate. 
As illustrated in FIGS. 1 and 2, the present invention may 

include at least one source of ultraviolet radiation 66, 
including a light guide. 

According to one embodiment, the present invention 
includes a plurality of UV light sources/guides 66 mounted 
outside the perimeter of the tiles to conduct ultraviolet 
radiation onto spots that Will fall outside of the vieWing area 
of the display panel When the display panel is completed. 
Although the bonding material may be fully cured at a later 
time, it may still necessary to spot cure the bonding material 
so as to help stabiliZe or immobiliZe the tiles relative to the 
coverplate. Preferably, if partial spot curing is utiliZed to 
partially secure the tiles to the coverplate, the spot curing is 
carried out outside of the functional area of the display panel 
since a halo of partially cured bonded material may result 
around the area of spot curing. Such halo areas Would be 
objectionable if they fell Within the vieWing area of the 
?nished display. HoWever, if means and/or bonding material 
(s) are knoWn or developed that Would not produce such a 
halo, the spot curing may take place anyWhere on the tiles. 

Additionally, the bonding material may be curable in 
another manner. For example, the bonding material may be 
heat curable. Accordingly, the invention may include means 
for applying heat to spot cure the bonded material. The at 
least partial curing of a heat-curable bonding material may 
take place outside of the vieWable area of the display as Well. 

The present invention may also include any other means 
for at least partially curing the bonding material. 

After the tiles are at least partially secured to the 
coverplate, a backplate may be secured to the tiles. The 
backplate may be arranged on and secured to the tiles With 
a separate apparatus. The apparatus shoWn in FIGS. 1 and 2 
may also be utiliZed. 

Prior to attaching the backplate, a bonding material is 
applied to the surface of the tiles opposite the coverplate 
and/or the surface of the backplate that is to be secured to the 
tiles. Accordingly, an apparatus according to the invention 
may include means for applying a bonding material to the 
tiles and/or the backplate. The apparatus for applying bond 
ing material to the tiles and/or backplate may be the same 
apparatus that is used for applying bonding material to the 
tiles and/or coverplate. 

After application of the bonding material, the backplate 
may then be arranged on the tiles just as the tiles Were 
arranged on the coverplate. 
The backplate may then be engaged by means for 

engaging, supporting and altering the position of the back 
plate. The means for engaging supporting and altering the 
position of the backplate may be substantially similar to the 
apparatus as described above for engaging, supporting and 
altering the position of tiles. In fact, the same apparatus may 
be utiliZed. Alternatively, a single apparatus such as that 
described above for engaging, supporting and altering a 
position of a single tile may be utiliZed With the backplate. 

Additionally, the operation of the means for engaging, 
supporting and altering the position of the backplate may be 
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8 
substantially the same as the means for engaging, supporting 
and altering the position of the tiles. In vieW of the similarity 
of the apparatus and operation of the apparatus for engaging, 
supporting and altering the position of the backplate, to the 
same apparatus for performing the same function to the tiles, 
the apparatus and method need not be discussed in further 
detail here. 

Once the backplate is properly positioned on the tiles, the 
backplate may be at least partially secured to the tiles. Just 
as the tiles Were at least partially secured to the coverplate, 
the backplate may similarly be at least partially secured to 
the tiles. Just as With the tiles, the at least partial securing 
may be carried out by at least partially curing at least a 
portion of the bonding material betWeen the backplate and 
the tiles. Similar to the at least partial curing of the bonding 
material betWeen the tiles and the coverplate, if the back 
plate is secured to the tiles by at least partially securing the 
bonding material, preferably, the at least partial curing takes 
place on an area that Will fall outside the vieWable area of the 
display When the display is completed. Once again, refer 
ence is made to the discussion above regarding the at least 
partial securing of the tiles to the coverplate regarding the at 
least partial securing of the backplate to the tiles. 

Once the backplate is at least partially secured to the tiles, 
the bonding material betWeen the coverplate and the tiles 
and the bonding material betWeen tiles and the backplate 
may be fully cured. Preferably, the bonding material in both 
locations is optically transparent When cured. 

After full curing of the bonding material, further opera 
tions may be carried out on the completed display. The 
apparatus of the present invention may be included in a 
system for forming a ?at panel display from a plurality of 
smaller ?at panel displays. Such a system is disclosed in 
US. patent application to the same inventors With the same 
title as this application and having the reference EN 9-97 
133 appearing in the loWer left corner of the pages of the 
application. The entire contents of the disclosure of this 
application is hereby incorporated by reference. 
The present invention also includes a method for aligning 

a plurality of thin ?lm transistor display panels or tiles and 
attaching them to a coverplate for constructing a ?at panel 
display. The method of the present invention may be utiliZed 
to form relatively large ?at panel displays from a plurality of 
smaller panels or tiles. For example, the present invention 
may be utiliZed to form ?nished ?at panel displays having 
diagonal dimensions of from 32—45 inches. HoWever, the 
present invention may be utiliZed to form any siZe display. 

The present invention utiliZes smaller readily available 
panels or tiles and aligns or assembles them to produce a 
seamless display panel of much larger siZe. A grid mask 
preferably is included in a coverplate glass that the tiles are 
attached to. The front mask of grid lines effectively hides the 
seams betWeen the tiles or subpanels. The front mask/grid 
blocks light from passing through the grid lines, thereby 
obscuring the seams betWeen the tiles. According to some 
embodiments, the front mask/grid may be metallic or poly 
meric. Abonding material, such as an adhesive is utiliZed to 
join the tiles to the coverplate and the backplate to the tiles. 
The bonding material should be optically transparent or 
clear When cured. 

According to the method, a coverplate is arranged on an 
assembly ?xture. A bonding material is applied to a surface 
of the coverplate that the tiles are to be secured to and/or the 
surface of the tiles that are to be secured to the coverplate. 
The tiles may then be roughly arranged on the coverplate. 
According to one embodiment, the coverplate is raised up to 
the tiles using an elevator. 
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At this point, With the tiles roughly arranged on the 
coverplate, the tiles may be in contact With each other or 
separated by a gap. According to one embodiment, the tiles 
are separated from adjacent tiles by a gap of about 0.0625 
inch. The tiles may be permitted to sit on the coverplate for 
a period of time to provide the bonding material With time 
to spread out and ?ll gaps betWeen the tile and the coverplate 
and help prevent the formation of air bubbles betWeen the 
tiles and the coverplate. 

The period of time over Which the tiles and the coverplate 
approach each other to arrive at a desired gap may be from 
about one to about four minutes for tile having dimensions 
of about 10 inches by about 12 inches and utiliZing a 
bonding material having a viscocity of about 1000 centi 
poise. 

Prior or subsequent to any settling time, the tiles and 
coverplate may be arranged under means for engaging and 
altering the position of the tiles. The coverplate may be 
secured to coverplate support prior or subsequent to placing 
tiles on the coverplate. The coverplate may be secured to the 
assembly ?xture With means described above. 

After arranging the coverplate and tiles under the tile 
engaging and position altering means, the assembly ?xture 
may be engaged by an elevator 4 raising the coverplate and 
tiles toWard the tile engaging and positioning means. The 
tiles may then be engaged by the tile engaging and posi 
tioning means. 

The elevator may raise the coverplate and tiles a suf?cient 
amount to cause the tiles to butt up against the tile engaging 
and positioning altering means, thereby applying at least 
some force to the coverplate and tiles. This force Will cause 
bonding material betWeen the tiles and the coverplate to 
spread out betWeen the tiles and the coverplate, betWeen the 
tiles themselves, as Well as out from the periphery of the 
tiles. This additional force may also reduce the thickness of 
the bonding material betWeen the tiles and the coverplate. 
HoWever, since the tile engaging and positioning altering 
means preferably are compliant in the Z axis direction, the 
amount of force that the elevator may apply may be limited 
to the Weight of the tile engaging and position altering 
means. 

The position of the tiles relative to each other and relative 
to the coverplate may noW be detected. If necessary, the tiles 
may be moved so as to align them to the desired tolerance. 
According to one embodiment, the tiles are aligned so as to 
be about 0.002 inch apart. Additionally or alternatively, the 
alignment may be made such that the pixels of the tiles are 
aligned to Within 0.0005 inch of the grid mask. According to 
one embodiment, the ?ducial marks are a circle and a dot, as 
described above. These marks may be arranged so as to be 
coaxial Within a tolerance of 1 about 0.00005 inch. 

Prior to or after alignment, the separation of the tiles and 
the coverplate may be checked and/or altered. For example, 
the tiles may be permitted to dWell on the coverplate for a 
certain period of time as described above. According to one 
embodiment, prior to the at least partial securing, the tiles 
are separated from the coverplate by a thickness of bonding 
material of about 3 mils. 

After alignment, the tiles may be at least partially secured 
to the coverplate. As described above the at least partial 
securing of the tiles to the coverplate may be carried out by 
at least partially curing the bonding material betWeen the 
tiles to coverplate. 

After at least partially securing the tiles to the coverplate, 
the tiles and coverplate may be loWered by the assembly 
?xture elevator. Alternatively, the apparatus illustrated in 
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10 
FIGS. 1 and 2 may be moved to expose the upper surface of 
the tiles. Bonding material may then be applied to the 
surface of the tiles not secured to the coverplate and/or a 
backplate to be secured to the tiles. 

Abackplate may then be roughly arranged on the tiles. At 
some point prior to securing of the backplate to the tiles, the 
backplate may be permitted to sit on the tiles for a time 
suf?cient to permit the backplate to settle on the tile and help 
the adhesive spread across a surface of the tiles and the 
backplate and to help prevent air bubbles from forming in 
the adhesive. 

After arranging the backplate on the tiles, the backplate, 
tiles and coverplate may then be arranged under means for 
engaging and altering a position of the backplate. The 
coverplate, tiles and backplate may then be vertically moved 
to engage the backplate engaging and position altering 
means. As described above, the coverplate, tiles and back 
plate may be forced against the backplate engaging and 
position altering means to help force the backplate toWards 
the tile so as to further help spread the adhesive and to help 
ensure an adhesive layer is formed of a desired thickness. 

After engagement by the backplate aligner, the position of 
the backplate may then be detected and the backplate 
moved, if necessary, to ensure proper alignment of the 
backplate relative to the tiles and the coverplate. The posi 
tion of the backplate may be determined by ?ducial marks 
provided on the backplate and the same or additional ?ducial 
marks provided on the tiles and/or coverplate involved in 
aligning the tiles and coverplate. Alignment may then be 
rechecked and, if necessary, the backplate moved again. The 
alignment and veri?cation of alignment procedures may be 
carried out as many times as is necessary to ensure align 
ment of the backplate. 

Both the tiles and the backplate may be aligned by moving 
them in a ?rst direction parallel to the upper surface of the 
coverplate, in other Words, the x or y direction. The tiles 
and/or backplate may also be aligned by moving them in a 
second direction parallel to the upper surface of the cover 
plate and tiles and perpendicular to the ?rst direction, in 
other Words, in the other of the x and y directions. The 
coverplate and tiles may also be aligned by rotating in the 
x-y plane, parallel to the upper surface of the coverplate 
and/or tiles. 

After alignment is ensured, the backplate may be at least 
partially secured to the tiles. As described above, the at least 
partial securing may take place by at least partially curing 
the bonding material betWeen the backplate and the tiles. 

After at least partial securing of the backplate to the tiles, 
the coverplate, tiles, and backplate may be fully secured to 
each other. The full securing may be carried out by fully 
curing the bonding material betWeen the tiles and the 
coverplate and betWeen the tiles and the backplate. The full 
curing may be carried out by directing UV radiation, heat, or 
Whatever means are necessary to fully cure the bonding 
material toWard the coverplate, tiles, and backplate. 
The foregoing description of the invention illustrates and 

describes the present invention. Additionally, the disclosure 
shoWs and describes only the preferred embodiments of the 
invention, but as aforementioned, it is to be understood that 
the invention is capable of use in various other 
combinations, modi?cations, and environments and is 
capable of changes or modi?cations Within the scope of the 
inventive concept as expressed herein, commensurate With 
the above teachings, and/or the skill or knoWledge of the 
relevant art. The embodiments described hereinabove are 
further intended to explain best modes knoWn of practicing 
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the invention and to enable others skilled in the art to utilize 
the invention in such, or other, embodiments and With the 
various modi?cations required by the particular applications 
or uses of the invention. Accordingly, the description is not 
intended to limit the invention to the form disclosed herein. 
Also, it is intended that the appended claims be construed to 
include alternative embodiments. 
We claim: 
1. A method for aligning a plurality of thin ?lm transistor 

tiles for constructing a ?at panel display, the method com 
prising the steps of: 

arranging a coverplate on a coverplate support; 
applying a ?rst layer of a bonding material to at least one 

of a ?rst side of each of the tiles and a surface of the 
coverplate on Which the tiles are to be secured; 

arranging the tiles on the coverplate, such that the ?rst 
layer of bonding material is arranged betWeen the tiles 
and the coverplate; 

connecting the tiles to an alignment apparatus; 
aligning the tiles relative to each other and the coverplate; 

and 
at least partially securing the tiles to the coverplate. 
2. The method according to claim 1, further comprising 

the steps of: 
applying a second layer of a bonding material to at least 

one of a second side of each of the tiles and a surface 
of a backplate to be secured to the tiles; 

arranging the backplate on the tiles, such that the second 
layer of bonding material is arranged betWeen the 
backplate and the tiles; 

aligning the backplate relative to the tiles; and 
at least partially securing the backplate to the tiles. 
3. The method according to claim 2, further comprising 

the step of: 
fully curing the ?rst layer of bonding material and the 

second layer of bonding material, thereby attaching the 
tiles to the coverplate, the backplate to the tiles, and the 
tiles to each other. 

4. The method according to claim 2, Wherein the ?rst layer 
of bonding material and the second layer of bonding mate 
rial are optically transparent When cured. 

5. The method according to claim 2, Wherein the back 
plate includes at least one ?ducial mark and the step of 
aligning the backplate includes the steps of: 

determining relative positions of the ?ducial marks on the 
backplate, the tiles, and the coverplate relative to each 
other; and 

moving the backplate to cause the ?ducial marks to move 
to a predetermined location relative to each other, if 
necessary. 

6. The method according to claim 2, Wherein at least 
partially securing backplate to the tiles includes the step of: 

curing at least a portion of the second layer of bonding 
material betWeen the backplate and each of the tiles. 

7. The method according to claim 2, Wherein the ?rst layer 
of bonding material and the second layer of bonding mate 
rial are curable With ultraviolet radiation. 

8. The method according to claim 1, Wherein the tiles are 
connected to the alignment apparatus through a vacuum 
connection. 

9. The method according to claim 1, Wherein each of the 
tiles and the coverplate include at least one ?ducial mark and 
the step of aligning the tiles includes the steps of: 

determining relative positions of the ?ducial marks rela 
tive to each other; and 
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12 
moving the tiles to move the ?ducial marks to a prede 

termined location relative to each other, if necessary. 
10. The method according to claim 9, Wherein the tiles are 

aligned utiliZing at least one video camera arranged on one 
side of the tiles, and Wherein a light source is mounted on a 
side of the tiles opposite the at least one video camera, the 
light source illuminating at least the ?ducial marks. 

11. The method according to claim 1, Wherein at least 
partially securing the tiles to the coverplate includes the step 
of: 

curing at least a portion of the ?rst layer of bonding 
material betWeen each of the tiles and the coverplate. 

12. The method according to claim 11, Wherein the cured 
portion of the ?rst layer of bonding material is arranged at 
a portion of a perimeter of each of the tiles that Will be 
outside a vieWing area of the display. 

13. The method according to claim 1, Wherein the tiles are 
aligned to Within 0.0005 inch of each other. 

14. The method according to claim 1, Wherein the tiles are 
aligned utiliZing at least one video camera. 

15. The method according to claim 1, Wherein during the 
alignment the tiles are only moved in a plane parallel to an 
upper surface of the coverplate. 

16. The method according to claim 15, Wherein the 
movement of the tiles is in a ?rst direction parallel to an 
upper surface of the coverplate, a second direction parallel 
to the upper surface of the coverplate and perpendicular to 
the ?rst direction, and a rotational direction parallel to the 
upper surface of the coverplate. 

17. The method according to claim 1, Wherein the display 
includes four tiles. 

18. The method according to claim 1, further comprising 
the step of: 

applying pressure to at least one of the tiles and the 
coverplate to force bonding material betWeen the tiles 
prior to at least partially securing the tiles to the 
coverplate. 

19. An apparatus for aligning and attaching together a 
plurality of thin ?lm transistor tiles for constructing a ?at 
panel display, the apparatus comprising: 

a coverplate support for supporting a coverplate that the 
tiles are to be attached to; 

a tile aligner; 
a tile position detector for detecting a position of the tiles 

relative to each other and relative to the coverplate; and 
apparatus for at least partially securing the tiles to the 

coverplate. 
20. The apparatus according to claim 19, further com 

prising: 
a backplate aligner; and 
apparatus for at least partially securing the backplate to 

the tiles. 
21. The apparatus according to claim 20, Wherein the 

apparatus for at least partially securing the tiles to the 
coverplate is also for a least partially securing the backplate 
to the tiles. 

22. The apparatus according to claim 20, further com 
prising: 

apparatus for fully securing the tiles to the coverplate, 
Wherein the apparatus for fully securing the tiles to the 
coverplate also fully secures the backplate to the tiles. 

23. The apparatus according to claim 19, Wherein the tile 
aligner includes a vacuum source for engaging and retaining 
the tiles on the tile aligner. 

24. The apparatus according to claim 19, Wherein the tile 
aligner includes: 
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a tile chuck for engaging each of the tiles; 
a ?rst tile positioner for separately altering a position of 

each tile chuck in a ?rst direction parallel to an upper 
surface of the coverplate; 

a second tile positioner for separately rnoving each tile 
chuck in a second direction parallel to the upper surface 
of the coverplate and perpendicular to the ?rst direc 
tion; and 

a third tile positioner for separately rotating each tile 
chuck in a plane parallel to the upper surface of the 
coverplate. 

25. The apparatus according to claim 24, Wherein the 
chuck freely moves in all directions other than parallel to the 
upper surface of the coverplate. 

26. The apparatus according to claim 19, further corn 
prising: 

a coverplate positioner for altering a position of the 
coverplate support in a direction perpendicular to an 
upper surface of the coverplate. 

27. The apparatus according to claim 19, Wherein the tile 
position detector includes at least one camera for detecting 
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?ducial marks on the tiles and on the coverplate and at least 
one light source for illurninating at least the ?ducial marks. 

28. The apparatus according th claim 27, further corn 
prising tWo video cameras for aligning each tile. 

29. The apparatus according to claim 19, Wherein the tile 
aligner is also for aligning the backplate after the at least 
partial securing of the tiles to the coverplate. 

30. The apparatus according to claim 19, further corn 
prising: 

apparatus for fully securing the tiles to the coverplate. 
31. The apparatus according to claim 19, Wherein the 

apparatus for at least partially securing the tiles to the 
coverplate includes apparatus for at least partially curing a 
?rst layer of bonding rnaterial arranged betWeen the tiles and 
the coverplate. 

32. The apparatus according to claim 31, Wherein the at 
least partially cured portion of the ?rst layer of bonding 
material is arranged at a portion of a perimeter of each of the 
tiles that Will be outside a vieWing area of the display. 

* * * * * 


