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MULTIPLE SHADOW MASK STRUCTURE 
FOR DEPOSITION SHADOW MASK 

PROTECTION AND METHOD OF MAKING 
AND USING SAME 

BACKGROUND OF THE INVENTION 

1. Field of the Invention 
The present invention relates to a shadow mask for 

forming electronic elements on a substrate and, more par 
ticularly, to a multiple shadow mask structure for use in a 
vacuum deposition process. 

2. Description of Related Art 
Active matrix backplanes are Widely used in ?at panel 

displays for routing signals to pixels of the display in order 
to produce vieWable pictures. Presently, such active matrix 
backplanes for ?at panel displays are formed via a photoli 
thography manufacturing process, Which has been driven in 
the market by the demand for higher and higher resolution 
displays Which are not otherWise possible With other manu 
facturing processes. Photolithography is a pattern de?nition 
technique Which uses electromagnetic radiation, such as 
ultraviolet (UV) radiation, to expose a layer of resist that is 
deposited on the surface of a substrate. Exemplary photoli 
thography processing steps to produce an active matrix 
backplane include coat photoresist, pre-bake, soak, bake, 
align/expose, develop, rinse, bake, deposit layer, lift off 
photoresist, scrub/rinse and dry. As can be seen, the active 
matrix backplane fabrication process includes numerous 
deposition and etching steps in order to de?ne appropriate 
patterns of the backplane. 
A vapor deposition shadoW mask process has been used 

for years in microelectronics manufacturing. The vapor 
deposition shadoW mask process is signi?cantly less costly 
and less complex than the photolithography process. It is, 
therefore, bene?cial to develop Ways of fabricating back 
planes for large-area displays by use of the more cost 
e?fective vapor deposition shadoW mask process rather than 
by use of the costly photolithography process. 

In a shadoW mask vacuum deposition process, a layer of 
evaporant accumulates on the shadoW mask With each 
deposition event and, thus, With multiple runs, multiple 
layers of evaporant accumulate. HoWever, as layers of 
evaporant accumulate on the shadoW mask, the shadoW 
mask starts to deform, i.e., curl or Warp, due to the accu 
mulation of evaporant material on the shadoW mask. More 
speci?cally, the deposited evaporant material typically 
develops tensile stress, largely due to shrinkage from cool 
ing, Which causes the shadoW mask to become compres 
sively stressed. The composite system of the shadoW mask 
(With its surface compressed) With one or more layers of 
accumulated evaporant material (With its surface tensioned) 
Will consequently bend or Warp in order to equalize the total 
stress. This Warping undesirably enables evaporant material 
to undercut the shadoW mask, i.e., spread betWeen the 
shadoW mask and the substrate at the edges of one or more 
apertures, Which results in irregularities in the pattern that is 
deposited and may even cause electrical shorts. As a result, 
the shadoW mask must be changed or cleaned regularly, e.g., 
E10 deposition events, to avoid this problem. HoWever, 
regular changing or cleaning is not practical in a continuous 
?oW system because it is time consuming and costly. More 
over, cleaning tends to remove slight amounts of the mask 
material itself and, thus, cleaning may change the siZe of one 
or more apertures slightly. The problem is illustrated in more 
detail With reference to FIGS. 1, 2A and 2B. 
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2 
FIG. 1 illustrates a top vieW of a conventional deposition 

mask 110, Which is representative of a standard shadoW 
mask that is suitable for use in a standard shadoW mask 
vacuum deposition process. Conventional deposition mask 
110 is formed of, Without limitation, a sheet of nickel, 
chromium, steel or other metal. Formed Within conventional 
deposition mask 110 is a pattern of apertures 112, Which are 
openings of a predetermined siZe, shape and location, 
according to an associated circuit layout. During a standard 
shadoW mask vacuum deposition process, evaporant mate 
rial passes through apertures 112 for deposition upon a 
substrate (shoWn in FIGS. 2A and 2B), as is Well-known. 
The overall dimension of conventional deposition mask 110 
is user de?ned, and the thickness of deposition mask 110 is 
typically in the range of, for example, 20 to 40 microns, but 
may be from 10 to 100 micrometers. 

Publications disclosing shadoW masks and methods of 
forming and using shadoW masks include US. Pat. Nos. 
4,919,749; 5,139,610; 5,154,797; 6,156,217; 6,187,690; and 
6,696,371, along With US. Patent Application Publication 
No. 2003/0193285. 

FIG. 2A illustrates a cross-sectional vieW of conventional 
deposition mask 110, taken along line A-A of FIG. 1, in 
contact With a substrate 210 and prior to experiencing a 
deposition event. Substrate 210 is formed of, Without limi 
tation, anodiZed aluminum, ?exible steel foil, glass or plas 
tic. FIG. 2A shoWs that conventional deposition mask 110 
includes a ?rst surface 114 in intimate contact With substrate 
210 and a second surface 116 Which faces a deposition 
source (not shoWn) Which supplies the evaporant material, 
such as, Without limitation, metal, semiconductor, insulator 
or organic electroluminescent material, to be deposited via 
the evaporation process. 

FIG. 2B illustrates a cross-sectional vieW of conventional 
deposition mask 110, taken along line A-A of FIG. 1, in 
contact With substrate 210 and after experiencing one or 
more deposition events Which leaves a ?lm or layer 212 of 
evaporated material on second surface 116 of conventional 
deposition mask 110. Second surface 116 of conventional 
deposition mask 110 becomes the “land area” for evaporant 
that does not pass through apertures 112 and, thus, layer 212 
is formed thereon. Layer 212 is representative of evaporant 
material Which has condensed and solidi?ed on second 
surface 116 of conventional deposition mask 110 during one 
or more deposition events. 

FIG. 2B illustrates the problem of conventional deposi 
tion mask 110 deforming betWeen apertures 112 as a result 
of one or more deposition events. Speci?cally, betWeen 
apertures 112, conventional deposition mask 110 curls or 
Warps Whereupon the edges of apertures 112 lift aWay from 
the surface of substrate 210. This curling or Warping is 
caused by the difference in stress betWeen conventional 
deposition mask 110 (With its surface compressed) and layer 
212 (With its surface tensioned) that is deposited thereon. 
As a result, the openings of apertures 112 become 

deformed and, thus, are no longer of the desired dimension. 
Furthermore, evaporant can spill into the resulting gaps 
betWeen ?rst surface 114 of conventional deposition mask 
110 and substrate 210. This spillage is also knoWn as 
“undercutting.” Consequently, there Will be undesirable 
irregularities in the end product because the resulting struc 
tures deposited upon substrate 210 are not of the desired 
geometry or dimension. 

What is, therefore, needed and not disclosed in the prior 
art is a method for increasing the number of deposition 
events that a shadoW mask can tolerate Without Warping, 
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thereby improving the e?iciency and cost-effectiveness of a 
continuous ?oW shadow mask vacuum deposition process. 

SUMMARY OF THE INVENTION 

The invention is a multi-layer shadow mask that includes 
a deposition mask having at least one aperture therethrough 
and a sacri?cial mask having at least one aperture there 
through. The sacri?cial mask and the deposition mask are 
coupled together With the one aperture of the sacri?cial 
mask in alignment With the one aperture of the deposition 
mask. The sacri?cial mask and the deposition mask are 
coupled in a manner Whereupon adjacent the one aperture 
thereof the sacri?cial mask is free to move aWay from the 
deposition mask to form a gap therebetWeen. 

Adjacent the one aperture thereof, the sacri?cial mask 
moves aWay from the deposition mask and forms a gap 
therebetWeen in response to the accumulation of deposited 
material on the sacri?cial mask. 
When the deposition mask and the sacri?cial mask are 

both formed from the same material, the one aperture of the 
deposition mask and the one aperture of the sacri?cial mask 
are the same siZe and shape. When the deposition mask and 
the sacri?cial mask are formed from different materials, the 
one aperture of the deposition mask and the one aperture of 
the sacri?cial mask have different siZes and the same shape. 

The invention is also a shadoW mask deposition method 
that includes (a) providing a deposition mask having at least 
one aperture therethrough; (b) providing a sacri?cial mask 
having at least one aperture therethrough; (c) coupling the 
sacri?cial mask and the deposition mask in contact With 
each other With the one aperture of the sacri?cial mask in 
alignment With the one aperture of the deposition mask and 
in a manner Whereupon adjacent the one aperture thereof the 
sacri?cial mask is free to move aWay from the deposition 
mask; (d) positioning a surface of the deposition mask 
opposite the sacri?cial mask in contact With a surface of a 
substrate; and (e) depositing material on the surface of the 
substrate exposed via the one aperture of the sacri?cial mask 
in alignment With the one aperture of the deposition mask 
and on the surface of the sacri?cial mask opposite the 
deposition mask Whereupon adjacent the one aperture 
thereof the sacri?cial mask moves aWay from the deposition 
mask and forms a gap therebetWeen in response to the 
accumulation of deposited material on the sacri?cial mask. 

The deposition mask adjacent the one aperture thereof 
desirably remains stationary relative to the substrate in 
response to the accumulation of deposited material on the 
sacri?cial mask. 
The method can also include repeating steps (d) and (e) a 

plurality of times using a different substrate each time. 
The method can further include (f) removing the surface 

of the deposition mask opposite the sacri?cial mask from 
contact With the surface of the substrate; (g) separating the 
sacri?cial mask from the deposition mask; (h) providing a 
neW sacri?cial mask having at least one aperture there 
through; (i) coupling the neW sacri?cial mask and the 
deposition mask in contact With each other With the one 
aperture of the neW sacri?cial mask in alignment With the 
one aperture of the deposition mask and in a manner 
Whereupon adjacent the one aperture thereof the neW sac 
ri?cial mask is free to move aWay from the deposition mask; 
(j) positioning a surface of the deposition mask opposite the 
neW sacri?cial mask in contact With a surface of another 
substrate; and (k) depositing material on the surface of the 
other substrate exposed via the one aperture of the neW 
sacri?cial mask in alignment With the one aperture of the 
deposition mask and on the surface of the neW sacri?cial 
mask opposite the deposition mask Whereupon adjacent the 
one aperture thereof the neW sacri?cial mask moves aWay 
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4 
from the deposition mask and forms a gap therebetWeen in 
response to the accumulation of deposited material thereon. 

Each sacri?cial mask and the deposition mask can be 
formed from the same material. 
The deposited material can be deposited via an evapora 

tion process. The deposited material can be a metal, a 
semiconductor, an insulator or an electroluminescent mate 
rial. 
The invention is also a multi-layer shadoW mask that 

includes a plurality of stacked shadoW masks that have been 
coupled together and a plurality of apertures formed through 
the plurality of stacked shadoW masks. The stacked shadoW 
masks are coupled together such that adjacent at least one 
aperture one shadoW mask is free to move aWay from an 
adjacent shadoW mask to form a gap therebetWeen. 

Adjacent the one aperture thereof the one shadoW mask 
moves aWay from the adjacent shadoW and forms a gap 
therebetWeen in response to the deposition of material on the 
one shadoW mask. 

The shadoW masks can be formed from the same material, 
such as, Without limitation, nickel, chromium, steel, copper, 
Kovar® and lnvar®. 

Lastly, the invention is a shadoW mask deposition method 
comprising (a) coupling a plurality of stacked shadoW masks 
together, the stacked shadoW masks de?ning at least one 
aperture therethrough; (b) positioning a surface of the 
stacked shadoW masks in contact With a surface of a sub 
strate; and (c) depositing material on the surface of the 
substrate exposed via the one aperture and on the surface of 
the stacked shadoW masks opposite the substrate Whereupon 
adjacent the one aperture the one shadoW mask receiving the 
deposit of the material moves aWay from an adjacent 
shadoW mask thereby forming a gap therebetWeen in 
response to the accumulation of deposited material on the 
one shadoW mask. 

Adjacent the one aperture, the adjacent shadoW mask 
remains stationary relative to the substrate in response to the 
accumulation of deposited material on the one shadoW 
mask. 

The method can also include repeating steps (b) and (c) a 
plurality of times With a different substrate each time. 
The method can further include (d) replacing the one 

shadoW mask With a neW shadoW mask; (e) positioning a 
surface of the stacked shadoW masks including the neW 
shadoW mask in contact With a surface of another substrate; 
and (g) depositing the material on the surface of the other 
substrate exposed via the one aperture and on the neW 
shadoW mask Whereupon adjacent the one aperture the neW 
shadoW mask moves aWay from an adjacent shadoW mask 
thereby forming a gap therebetWeen in response to the 
accumulation of deposited material on the neW shadoW 
mask. 

BRIEF DESCRIPTION OF THE DRAWINGS 

FIG. 1 is a top vieW of a prior art shadoW mask that is 
suitable for use in a conventional shadoW mask vacuum 
deposition process; 

FIG. 2A is a cross-sectional vieW of the prior art shadoW 
mask, taken along line A-A in FIG. 1, in contact With a 
substrate and prior to experiencing a deposition event; 

FIG. 2B is a cross-sectional vieW of the prior art shadoW 
mask, taken along line A-A in FIG. 1, in contact With a 
substrate and after experiencing one or more deposition 
events; 

FIG. 3A is an exploded perspective vieW of a multi-layer 
shadoW mask in accordance With the present invention; 

FIG. 3B is a top vieW of the multi-layer shadoW mask of 
the present invention; 



US 7,271,094 B2 
5 

FIG. 3C is a side vieW of the multi-layer shadow mask of 
the present invention; 

FIG. 4A is a cross-sectional vieW of the multi-layer 
shadow mask of the present invention, taken along line A-A 
in FIG. 3B and prior to experiencing a deposition event; 

FIG. 4B is a cross-sectional vieW of the multi-layer 
shadoW mask of the present invention, taken along line A-A 
in FIG. 3B and after experiencing one or more deposition 
events; and 

FIG. 5 is a How diagram of a method of making and using 
the multi-layer shadoW mask of the present invention in a 
standard shadoW mask vacuum deposition process. 

DETAILED DESCRIPTION OF THE 
INVENTION 

With reference to FIG. 3A, a multi-layer shadoW mask 
300 in accordance With one embodiment of the present 
invention includes a deposition mask 310 and a sacri?cial 
mask 312. Deposition mask 310 includes a ?rst surface 314 
and a second surface 316. Sacri?cial mask 312 includes a 
?rst surface 318 and a second surface 320. Deposition mask 
310 and sacri?cial mask 312 both include an identical 
pattern of apertures 322. 

With reference to FIGS. 3B and 3C, and With continuing 
reference to FIG. 3A, deposition mask 310 and sacri?cial 
mask 312 are oriented such that ?rst surface 318 of sacri 
?cial mask 312 is in contact With second surface 316 of 
deposition mask 310 and the pattern of apertures 322 of 
deposition mask 310 and sacri?cial mask 312 are aligned 
one to another. 

The multi-layer shadoW mask of the present invention is 
not limited to a tWo mask structure, such as multi-layer 
shadoW mask 300 shoWn in FIGS. 3A, 3B, and 3C. Alter 
native embodiments may include more than one sacri?cial 
mask 312 in combination With deposition mask 310. 

Deposition mask 310 and sacri?cial mask 312 can each be 
formed of, Without limitation, a sheet of nickel, chromium, 
steel, copper, Kovar®, Invar® or other material. Kovar® 
and Invar® are loW coef?cient of thermal expansion (CTE) 
materials available from, for example, ESPICorp Inc. (Ash 
land, Oreg.). In the United States, Kovar® is a registered 
Trademark, Registration No. 337,962, currently oWned by 
CRS Holdings, Inc. of Wilmington, Del., and Invar® is a 
registered Trademark Registration No. 63,970, currently 
oWned by Imphy S. A. Corporation of France. 

Apertures 322 are openings of predetermined siZe, shape 
and location according to an associated circuit layout. The 
overall dimension of deposition mask 310 and sacri?cial 
mask 312 is user de?ned. The thickness of deposition mask 
310 and sacri?cial mask 312 are each typically in the range 
of, Without limitation, 20 to 40 microns, but may be in the 
range of 10 to 100 micrometers. 

In order to match the Coef?cient of Thermal Expansion 
(CTE) of deposition mask 310 and sacri?cial mask 312, it is 
preferable to form them both of the same material. CTE is 
de?ned as the linear dimensional change of a material per 
unit change in temperature. Alternatively, deposition mask 
310 and sacri?cial mask 312 can be formed of different 
materials having different CTE values. HoWever, the dimen 
sion of apertures 322 of deposition mask 310 vs. the 
dimension of apertures 322 of sacri?cial mask 312 may have 
to differ slightly in order to compensate for the different CTE 
values. 

With reference to FIG. 4A, prior to a ?rst deposition 
event, ?rst surface 314 of deposition mask 310 is positioned 
in intimate contact With substrate 210, ?rst surface 318 of 
sacri?cial mask 312 is positioned in intimate contact With 
second surface 316 of deposition mask 310, and second 
surface 320 of sacri?cial mask 312 is oriented facing a 
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6 
deposition source (not shoWn) Which supplies the material, 
such as metal, semiconductor, insulator or organic electrolu 
minescent material, to be deposited via an evaporation 
process. 

With reference to FIG. 4B, in response to multi-layer 
shadoW mask 300 and substrate 210 experiencing one or 
more deposition events, layer 212 (described in connection 
With FIG. 2B) forms on second surface 320 of sacri?cial 
mask 312. Second surface 320 of sacri?cial mask 312 
becomes the land area for evaporant material that does not 
pass through apertures 322 Whereupon layer 212 forms 
thereon by condensing and solidifying during one or more 
deposition events. 

FIG. 4B illustrates hoW sacri?cial mask 312 betWeen 
apertures 322 deforms as a result of one or more deposition 
events While, at the same time, deposition mask 310 betWeen 
apertures 322 is not deformed. Speci?cally, sacri?cial mask 
312 betWeen or adjacent apertures 322 curls or Warps aWay 
from second surface 316 of deposition mask 310 Whereupon 
the edges of apertures 322 of only sacri?cial mask 312 lift 
aWay from second surface 316 of deposition mask 310. The 
material of sacri?cial mask 312 betWeen apertures 322 curls 
because of the difference in stress betWeen sacri?cial mask 
312 (With its surface compressed) and layer 212 (With its 
surface tensioned) that is deposited thereon. HoWever, the 
intimate contact of ?rst surface 314 of deposition mask 310 
against substrate 210 is maintained even though evaporant 
material may spill into the gap betWeen ?rst surface 318 of 
sacri?cial mask 312 and second surface 316 of deposition 
mask 310. Even though evaporant material ?lls this gap, it 
does not have a curling effect on deposition mask 310 
because there is no continuous run of second surface 316 of 
deposition mask 310 betWeen apertures 322 for evaporant 
material to accumulate upon. As a result, ?rst surface 314 of 
deposition mask 310 remains in intimate contact With sub 
strate 210. Consequently, the geometry and dimensions of 
apertures 322 of deposition mask 310 remain unchanged 
because deposition mask 310 is shielded by sacri?cial mask 
312 from the negative effects of layer 212. 

With reference to FIG. 5, a How diagram of a method 500 
of making and using multi-layer shadoW mask 300 of the 
present invention in a standard shadoW mask vacuum depo 
sition process includes step 510, Wherein deposition mask 
310 of multi-layer shadoW mask 300 is formed of, Without 
limitation, nickel, chromium, steel, copper, Kovar®, 
Invar®, or other suitable metal to any user-de?ned dimen 
sion and With any user-de?ned pattern of apertures 322. 
The method then advances to step 512, Wherein sacri?cial 

mask 312 of multi-layer shadoW mask 300 is formed of, 
Without limitation, nickel, chromium, steel, copper, Kovar®, 
Invar® or other suitable metal to the same user-de?ned 
dimension as deposition mask 310 in step 510 and With the 
same user-de?ned pattern of apertures 322 as deposition 
mask 310 in step 510. 
The method then advances to step 514, Wherein second 

surface 316 of deposition mask 310 and ?rst surface 318 of 
sacri?cial mask 312 are mechanically or optically aligned 
and bonded together using, Without limitation, an adhesive, 
around their perimeters. Alternatively, deposition mask 310 
and sacri?cial mask 312 are aligned and stitched together 
ultrasonically. 
The method then advances to step 516, Wherein ?rst 

surface 314 of deposition mask 310 is brought into intimate 
contact With substrate 210 and secured via any conventional 
technique. 

Lastly, the method advances to step 518, Wherein a 
deposition process is performed, such as the deposition 
process described in US. Patent Application Publication No. 
2003/0228715, entitled “Active-matrix backplane for con 
trolling controlled elements and method of manufacture 
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thereof’, Which is incorporated herein by reference. The 
’715 patent application describes an electronic device 
formed from electronic elements deposited on a substrate. 
The electronic elements are deposited on the substrate by the 
advancement of the substrate through a plurality of deposi 
tion vacuum vessels that have at least one material deposi 
tion source and a shadoW mask positioned therein. The 
material from at least one material deposition source posi 
tioned in each deposition vacuum vessel is deposited on the 
substrate through the shadoW mask that is positioned in the 
deposition vacuum vessel, in order to form on the substrate 
a circuit formed of an array of electronic elements. The 
circuit is formed solely by the successive deposition of 
materials on the substrate. 

In summary, multi-layer shadoW mask 300 of the present 
invention is particularly Well suited for use in a continuous 
?oW shadoW mask vacuum deposition process, because 
multi-layer shadoW mask 300 is able to Withstand an 
increased number of deposition events Without deforming, 
as compared to a standard shadoW mask, such as conven 
tional deposition mask 110 of FIGS. 1, 2A and 2B. More 
particularly, sacri?cial mask 312 shields deposition mask 
310 from an accumulation of evaporant, such as layer 212, 
and, therefore, prevents deposition mask 310 betWeen aper 
tures 322 from deforming because of the material stresses of 
evaporant material cooling and solidifying on deposition 
mask 310. As a result, multi-layer shadoW mask 300 of the 
present invention has an increased lifetime in a continuous 
?oW shadoW mask vacuum deposition system While, at the 
same time, manufacturing irregularities are avoided by the 
use of multi-layer shadoW mask 300. 

If desired, after a number of deposition events, multi-layer 
shadoW mask 300, including layer 212 on second surface 
320 of sacri?cial mask 312 can be removed from a deposi 
tion vacuum vessel after the thickness of layer 212 has built 
up suf?ciently to negatively a?fect future deposition events. 
Once multi-layer shadoW mask 300 is removed from the 
deposition vacuum vessel, sacri?cial mask 312, including 
layer 212 thereon, can be separated from deposition mask 
310. Thereafter, a neW sacri?cial mask absent layer 212 can 
be joined to the original deposition mask 310 in the manner 
described above in connection With sacri?cial mask 312 to 
form a neW multi-layer shadoW mask 300. Thereafter, ?rst 
surface 314 of deposition mask 310 of neW mutli-layer 
shadoW mask 300 can be brought into intimate contact With 
substrate 210 and secured via any conventional technique 
for subsequent deposition events. Thus, a single deposition 
mask 310 can be utiliZed With a plurality of di?ferent 
sacri?cial masks 312. 
The present invention has been described With reference 

to the preferred embodiments. Obvious modi?cations and 
alterations Will occur to others upon reading and understand 
ing the preceding detailed description. It is intended that the 
invention be construed as including all such modi?cations 
and alterations insofar as they come Within the scope of the 
appended claims or the equivalents thereof. 

The invention claimed is: 
1. A shadoW mask deposition method comprising: 
(a) providing a deposition mask having at least one 

aperture therethrough; 
(b) providing a sacri?cial mask having at least one 

aperture therethrough; 
(c) coupling the sacri?cial mask and the deposition mask 

in contact With each other With the one aperture of the 
sacri?cial mask in alignment With the one aperture of 
the deposition mask and in a manner Whereupon adja 
cent the one aperture thereof the sacri?cial mask is free 
to move aWay from the deposition mask; 

20 

25 

30 

35 

40 

45 

50 

55 

60 

65 

8 
(d) positioning a surface of the deposition mask opposite 

the sacri?cial mask in contact With a surface of a 
substrate; and 

(e) depositing material on the surface of the substrate 
exposed via the one aperture of the sacri?cial mask in 
alignment With the one aperture of the deposition mask 
and on the surface of the sacri?cial mask opposite the 
deposition mask Wherein: 
adjacent the one aperture thereof the sacri?cial mask 
moves aWay from the deposition mask and forms a 
gap therebetWeen in response to the accumulation of 
deposited material on the sacri?cial mask; and 

adjacent the one aperture thereof the deposition mask 
remains stationary relative to the substrate in 
response to the accumulation of deposited material 
on the sacri?cial mask. 

2. The method of claim 1, further including repeating 
steps (d) and (e) a plurality of times using a di?ferent 
substrate each time. 

3. The method of claim 2, further including: 
(i) removing the surface of the deposition mask opposite 

the sacri?cial mask from contact With the surface of the 
substrate; 

(g) separating the sacri?cial mask from the deposition 
mask; 

(h) providing a neW sacri?cial mask having at least one 
aperture therethrough; 

(i) coupling the neW sacri?cial mask and the deposition 
mask in contact With each other With the one aperture 
of the neW sacri?cial mask in alignment With the one 
aperture of the deposition mask and in a manner 
Whereupon adjacent the one aperture thereof the neW 
sacri?cial mask is free to move aWay from the depo 
sition mask; 

(j) positioning a surface of the deposition mask opposite 
the neW sacri?cial mask in contact With a surface of 
another sustrate; and 

(k) depositing material on the surface of the other sub 
strate exposed via the one aperture of the neW sacri? 
cial mask in alignment With the one aperture of the 
deposition mask and on the surface of the neW sacri 
?cial mask opposite the deposition mask Whereupon 
adjacent the one aperture thereof the neW sacri?cial 
mask moves aWay from the deposition mask and forms 
a gap therebetWeen. 

4. The method of claim 1, Wherein the sacri?cial mask and 
the deposition mask are formed from the same material. 

5. The method of claim 1, Wherein: 
the deposited material is deposited via an evaporation 

process; and 
the deposited material is one of a metal, a semiconductor, 

an insulator and an electroluminescent material. 
6. A shadoW mask deposition method comprising: 
(a) coupling a plurality of stacked shadoW masks together, 

the stacked shadoW masks de?ning at least one aperture 
therethrough; 

(b) positioning a surface of the stacked shadoW masks in 
contact With a surface of a substrate; and 

(c) depositing material on the surface of the substrate 
exposed via the one aperture and on the surface of the 
stacked shadoW masks opposite the substrate, Wherein: 
adjacent the one aperture one shadoW mask receiving 

the deposit of the material moves aWay from an 
adjacent shadoW mask thereby forming a gap ther 
ebetWeen in response to the accumulation of depos 
ited material on the one shadoW mask; and 

adjacent the one aperture the adjacent shadoW mask 
remains stationary relative to the substrate. 
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7. The method of claim 6, further including repeating (f) depositing the material on the surface of the other 
steps (b) and (c) a plurality of times With a different substrate substrate exposed Via the one aperture and on the new 

shadoW mask Whereupon adjacent the one aperture the 
neW shadoW mask moves aWay from an adjacent 
shadoW mask thereby forming a gap therebetWeen in 
response to the accumulation of deposited material on 
the neW shadoW mask. 

each time. 
8. The method of claim 6, further including: 
(d) replacing the one shadoW mask With a neW shadoW 5 

mask; 
(e) positioning a surface of the stacked shadoW masks 

including the neW shadoW mask in contact With a 
surface of another substrate; and * * * 


